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SECTION 064023 

INTERIOR ARCHITECTURAL WOODWORK 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 

1. Plastic-laminate panels, Premium. 
2. Solid-surfacing-material countertops. 

B. Interior architectural woodwork includes wood furring, blocking, shims, and 
hanging strips unless concealed within other construction before woodwork 
installation. 

1.2 ACTION SUBMITTALS 

A. Product Data:  For solid-surfacing material, finishing materials and processes. 

B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, 
large-scale details, attachment devices, and other components. 

C. Samples: 

1. Plastic-laminates, for each type, color, pattern, and surface finish. 
2. Solid-surfacing materials. 

1.3 INFORMATIONAL SUBMITTALS 

A. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification 
Program certificates. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Fabricator of woodwork. 

B. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural 
Woodwork Quality Standards." 

1. Provide AWI Quality Certification Program labels and certificates for 
woodwork, including installation. 
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PART 2 - PRODUCTS 

2.1 WOODWORK FABRICATORS 

A. Fabricators:  Fabricators should have been in business for a minimum of five (5) 
years and should have successfully completed a minimum of three (3) projects of 
a similar or larger scope and value in the past two (2) years.  

2.2 MATERIALS 

A. Wood Products: 

1. Recycled Content of Medium-Density Fiberboard and Particleboard:  
Postconsumer recycled content plus one-half of preconsumer recycled 
content not less than 35 percent. 

2. Marine Grade Plywood. 
3. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with 

binder containing no urea formaldehyde. 

B. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not 
indicated, as required by woodwork quality standard. Basis of Design: Formica, 
colors as indicated on drawings. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. WilsonArt International. 
b. LaminArt, Inc. 
c. Abet Laminati, Inc. 

C. Solid-Surfacing Material:  Recycled aluminum shavings within clear solid sheets 
of filled acrylic resin complying with ISSFA-2. Basis of Design: Renewed 
Materials LLC; Alkemi Acrylic; Colors; As indicated on drawings. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Corian. 
b. Meganite. 
c. LivingStone Surfaces. 

2.3 MISCELLANEOUS MATERIALS 

A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, 
kiln-dried to less than 15 percent moisture content. 

B. Adhesives, General:  Adhesives shall not contain urea formaldehyde. 
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C. VOC Limits for Installation Adhesives:  Installation adhesives hall have a VOC 
content of 30 g/L or less when calculated according to 40 CFR 59, Subpart D 
(EPA Method 24). 

2.4 FABRICATION 

A. General:  Complete fabrication to maximum extent possible before shipment to 
Project site.  Where necessary for fitting at site, provide allowance for scribing, 
trimming, and fitting. 

1. Interior Woodwork Grade:  Premium. 
2. Shop cut openings to maximum extent possible.  Sand edges of cutouts to 

remove splinters and burrs.  Seal edges of openings in countertops with a 
coat of varnish. 

B. Plastic-Laminate Panels: 

1. AWI Type of Panel Construction:  Flush overlay. 
2. Reveal Dimension:  ¼” unless noted otherwise. 
3. Laminate Cladding for Exposed Surfaces:  High-pressure decorative 

laminate as follows: 

a. Horizontal Surfaces Other Than Tops:  Grade HGS. 
b. Vertical Surfaces:  Grade VGS. 
c. Edges:  Grade HGS. 

4. Materials for Semiexposed Surfaces:  Melamine. 

C. Solid-Surfacing-Material Countertops: 

1. Solid-Surfacing-Material Thickness:  5/8 inch minimum. 
2. Fabricate tops in one piece for field application.  Comply with solid-

surfacing-material manufacturer's written recommendations for adhesives, 
sealers, fabrication, and finishing. 

3. Factory core for plumbing fittings provided under Division 22 
PLUMBING. 

2.5 SHOP FINISHING 

A. Finish architectural woodwork at fabrication shop.  Defer only final touchup, 
cleaning, and polishing until after installation. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Before installation, condition woodwork to average prevailing humidity 
conditions in installation areas.  Examine shop-fabricated work for completion 
and complete work as required, including removal of packing and backpriming. 

B. Grade: Install woodwork to comply with requirements for the same grade 
specified in Part 2 for fabrication of type of woodwork involved. 

C. Install woodwork level, plumb, true, and straight to a tolerance of 1/8 inch in 96 
inches.  Shim as required with concealed shims. 

D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair 
damaged finish at cuts. 

E. Anchor woodwork to anchors or blocking built in or directly attached to 
substrates.  Secure with countersunk, concealed fasteners and blind nailing as 
required for complete installation.  Provide “Z” clips for paneling attachment to 
substrate. 

F. Paneling:  Anchor paneling to supporting substrate with concealed panel-hanger 
clips, splined connection strips.  Provide “Z” clips for paneling attachment to 
substrate.  Install panels so reveals are parallel and of widths indicated. 

G. Countertops: Anchor securely by screwing through corner blocks of base cabinets 
or other supports into underside of countertop.  Calk space between backsplash 
and wall with sealant specified in Division 07 Section "Joint Sealants." 

END OF SECTION 
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SECTION 079200 

JOINT SEALANTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Silicone joint sealants. 
2. Latex joint sealants. 
3. Acoustical joint sealants. 

1.2 PRECONSTRUCTION TESTING 

A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant 
manufacturers, for testing indicated below, samples of materials that will contact 
or affect joint sealants. 

1. Use manufacturer's standard test method to determine whether priming 
and other specific joint preparation techniques are required to obtain rapid, 
optimum adhesion of joint sealants to joint substrates. 

2. Submit not fewer than eight pieces of each kind of material, including 
joint substrates, shims, joint-sealant backings, secondary seals, and 
miscellaneous materials. 

3. Schedule sufficient time for testing and analyzing results to prevent 
delaying the Work. 

4. For materials failing tests, obtain joint-sealant manufacturer's written 
instructions for corrective measures including use of specially formulated 
primers. 

5. Testing will not be required if joint-sealant manufacturers submit joint 
preparation data that are based on previous testing, not older than 24 
months, of sealant products for adhesion to, and compatibility with, joint 
substrates and other materials matching those submitted. 

B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their 
adhesion to Project joint substrates as follows: 

1. Locate test joints where indicated on Project or, if not indicated, as 
directed by Engineer. 

2. Conduct field tests for each application indicated below: 

a. Each kind of sealant and joint substrate indicated. 

3. Notify Engineer seven days in advance of dates and times when test joints 
will be erected. 
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4. Arrange for tests to take place with joint-sealant manufacturer's technical 
representative present. 

a. Test Method:  Test joint sealants according to Method A, Field-
Applied Sealant Joint Hand Pull Tab, in Appendix X1 in 
ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521. 

1) For joints with dissimilar substrates, verify adhesion to 
each substrate separately; extend cut along one side, 
verifying adhesion to opposite side.  Repeat procedure for 
opposite side. 

5. Report whether sealant failed to adhere to joint substrates or tore 
cohesively.  Include data on pull distance used to test each kind of product 
and joint substrate.  For sealants that fail adhesively, retest until 
satisfactory adhesion is obtained. 

6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not 
evidencing adhesive failure from testing, in absence of other indications of 
noncompliance with requirements, will be considered satisfactory.  Do not 
use sealants that fail to adhere to joint substrates during testing. 

1.3 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of 
cured sealants showing the full range of colors available for each product exposed 
to view. 

C. Joint-Sealant Schedule:  Include the following information: 

1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

D. Qualification Data:  For qualified Installer and testing agency. 

E. Product Certificates: For each kind of joint sealant and accessory, from 
manufacturer. 

F. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  
For each sealant specified to be validated by SWRI's Sealant Validation Program. 

G. Product Test Reports:  Based on evaluation of comprehensive tests performed by 
a qualified testing agency, indicating that sealants comply with requirements. 
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H. Preconstruction Compatibility and Adhesion Test Reports:  From sealant 
manufacturer, indicating the following: 

1. Materials forming joint substrates and joint-sealant backings have been 
tested for compatibility and adhesion with joint sealants. 

2. Interpretation of test results and written recommendations for primers and 
substrate preparation needed for adhesion. 

I. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint 
preparation methods resulted in optimum adhesion to joint substrates based on 
testing specified in "Preconstruction Testing" Article. 

J. Field-Adhesion Test Reports:  For each sealant application tested. 

K. Warranties:  Sample of special warranties. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained 
and approved for installation of units required for this Project. 

B. Source Limitations:  Obtain each kind of joint sealant from single source from 
single manufacturer. 

C. Product Testing:  Test joint sealants using a qualified testing agency. 

1. Testing Agency Qualifications:  An independent testing agency qualified 
according to ASTM C 1021 to conduct the testing indicated. 

2. Test according to SWRI's Sealant Validation Program for compliance with 
requirements specified by reference to ASTM C 920 for adhesion and 
cohesion under cyclic movement, adhesion-in-peel, and indentation 
hardness. 

D. Preinstallation Conference:  Conduct conference at Project site. 

1.5 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 

1. When ambient and substrate temperature conditions are outside limits 
permitted by joint-sealant manufacturer or are below 40 deg F. 

2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant 

manufacturer for applications indicated. 
4. Where contaminants capable of interfering with adhesion have not yet 

been removed from joint substrates. 
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1.6 WARRANTY 

A. Special Installer's Warranty:  Manufacturer's standard form in which Installer 
agrees to repair or replace joint sealants that do not comply with performance and 
other requirements specified in this Section within specified warranty period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

B. Special warranties specified in this article exclude deterioration or failure of joint 
sealants from the following: 

1. Movement of the structure caused by structural settlement or errors 
attributable to design or construction resulting in stresses on the sealant 
exceeding sealant manufacturer's written specifications for sealant 
elongation and compression. 

2. Disintegration of joint substrates from natural causes exceeding design 
specifications. 

3. Mechanical damage caused by individuals, tools, or other outside agents. 
4. Changes in sealant appearance caused by accumulation of dirt or other 

atmospheric contaminants. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that 
are compatible with one another and with joint substrates under conditions of 
service and application, as demonstrated by joint-sealant manufacturer, based on 
testing and field experience. 

B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use 
inside the weatherproofing system that comply with the following limits for VOC 
content when calculated according to 40 CFR 59, Part 59, Subpart D (EPA 
Method 24): 

1. Architectural Sealants:  250 g/L. 
2. Sealant Primers for Nonporous Substrates:  250 g/L. 
3. Sealant Primers for Porous Substrates:  775 g/L. 

C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other 
requirements indicated for each liquid-applied joint sealant specified, including 
those referencing ASTM C 920 classifications for type, grade, class, and uses 
related to exposure and joint substrates. 

D. Stain-Test-Response Characteristics:  Where sealants are specified to be 
nonstaining to porous substrates, provide products that have undergone testing 
according to ASTM C 1248 and have not stained porous joint substrates indicated 
for Project. 
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E. Suitability for Contact with Food:  Where sealants are indicated for joints that will 
come in repeated contact with food, provide products that comply with 
21 CFR 177.2600. 

F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's 
full range. 

2.2 SILICONE JOINT SEALANTS 

A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  
ASTM C 920, Type S, Grade NS, Class 50, for Use NT. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. Dow Corning Corporation; 795. 
b. GE Advanced Materials - Silicones; SilPruf SCS2000. 
c. Sika Corporation, Construction Products Division; SikaSil-C995. 

B. Single-Component, Nonsag, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  
ASTM C 920, Type S, Grade NS, Class 100/50, for Use T. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. Dow Corning Corporation; 790. 

C. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint 
Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT. 

1. Products:  Subject to compliance with requirements, available products 
that may be incorporated into the Work include, but are not limited to, the 
following: 

a. Pecora Corporation; 898. 

2.3 LATEX JOINT SEALANTS 

A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, 
Type OP, Grade NF. 

1. Products:  Subject to compliance with requirements, provide one of the 
following: 

a. BASF Building Systems; Sonolac. 
b. Pecora Corporation; AC-20+. 
c. Tremco Incorporated; Tremflex 834. 
d. Or approved equal 
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2.4 ACOUSTICAL JOINT SEALANTS 

A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining 
latex sealant complying with ASTM C 834.  Product effectively reduces airborne 
sound transmission through perimeter joints and openings in building construction 
as demonstrated by testing representative assemblies according to ASTM E 90. 

1. Products:  Subject to compliance with requirements, available products 
that may be incorporated into the Work include, but are not limited to, the 
following: 

a. Pecora Corporation; AIS-919. 
b. USG Corporation; SHEETROCK Acoustical Sealant. 
c. Or approved equal 

2.5 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material that are nonstaining; are 
compatible with joint substrates, sealants, primers, and other joint fillers; and are 
approved for applications indicated by sealant manufacturer based on field 
experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with 
a surface skin) or any of the preceding types, as approved in writing by joint-
sealant manufacturer for joint application indicated, and of size and density to 
control sealant depth and otherwise contribute to producing optimum sealant 
performance. 

C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by 
sealant manufacturer for preventing sealant from adhering to rigid, inflexible 
joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape 
where applicable. 

2.6 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for 
adhesion of sealant to joint substrates indicated, as determined from 
preconstruction joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers 
of sealants and sealant backing materials, free of oily residues or other substances 
capable of staining or harming joint substrates and adjacent nonporous surfaces in 
any way, and formulated to promote optimum adhesion of sealants to joint 
substrates. 

C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants 
and surfaces adjacent to joints. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for 
compliance with requirements for joint configuration, installation tolerances, and 
other conditions affecting joint-sealant performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint 
sealants to comply with joint-sealant manufacturer's written instructions and the 
following requirements: 

1. Remove all foreign material from joint substrates that could interfere with 
adhesion of joint sealant, including dust, paints (except for permanent, 
protective coatings tested and approved for sealant adhesion and 
compatibility by sealant manufacturer), old joint sealants, oil, grease, 
waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical 
abrading, or a combination of these methods to produce a clean, sound 
substrate capable of developing optimum bond with joint sealants.  
Remove loose particles remaining after cleaning operations above by 
vacuuming or blowing out joints with oil-free compressed air.  Porous 
joint substrates include the following: 

a. Concrete. 
b. Masonry. 
c. Unglazed surfaces of ceramic tile. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other 

means that do not stain, harm substrates, or leave residues capable of 
interfering with adhesion of joint sealants.  Nonporous joint substrates 
include the following: 

a. Metal. 
b. Glass. 
c. Glazed surfaces of ceramic tile. 

B. Joint Priming: Prime joint substrates where recommended by joint-sealant 
manufacturer or as indicated by preconstruction joint-sealant-substrate tests or 
prior experience.  Apply primer to comply with joint-sealant manufacturer's 
written instructions.  Confine primers to areas of joint-sealant bond; do not allow 
spillage or migration onto adjoining surfaces. 
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C. Masking Tape:  Use masking tape where required to prevent contact of sealant or 
primer with adjoining surfaces that otherwise would be permanently stained or 
damaged by such contact or by cleaning methods required to remove sealant 
smears.  Remove tape immediately after tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General: Comply with joint-sealant manufacturer's written installation instructions 
for products and applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 
for use of joint sealants as applicable to materials, applications, and conditions 
indicated. 

C. Install sealant backings of kind indicated to support sealants during application 
and at position required to produce cross-sectional shapes and depths of installed 
sealants relative to joint widths that allow optimum sealant movement capability. 

1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant 

application and replace them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used 
between sealants and backs of joints. 

E. Install sealants using proven techniques that comply with the following and at the 
same time backings are installed: 

1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths 

that allow optimum sealant movement capability. 

F. Tooling of Nonsag Sealants: Immediately after sealant application and before 
skinning or curing begins, tool sealants according to requirements specified in 
subparagraphs below to form smooth, uniform beads of configuration indicated; 
to eliminate air pockets; and to ensure contact and adhesion of sealant with sides 
of joint. 

1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer 

and that do not discolor sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless 

otherwise indicated. 
4. Provide flush joint profile where indicated per Figure 8B in 

ASTM C 1193. 
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5. Provide recessed joint configuration of recess depth and at locations 
indicated per Figure 8C in ASTM C 1193. 

a. Use masking tape to protect surfaces adjacent to recessed tooled 
joints. 

G. Installation of Preformed Silicone-Sealant System:  Comply with the following 
requirements: 

1. Apply masking tape to each side of joint, outside of area to be covered by 
sealant system. 

2. Apply silicone sealant to each side of joint to produce a bead of size 
complying with preformed silicone-sealant system manufacturer's written 
instructions and covering a bonding area of not less than 3/8 inch.  Hold 
edge of sealant bead 1/4 inch inside masking tape. 

3. Within 10 minutes of sealant application, press silicone extrusion into 
sealant to wet extrusion and substrate.  Use a roller to apply consistent 
pressure and ensure uniform contact between sealant and both extrusion 
and substrate. 

4. Complete installation of sealant system in horizontal joints before 
installing in vertical joints.  Lap vertical joints over horizontal joints.  At 
ends of joints, cut silicone extrusion with a razor knife. 

H. Installation of Preformed Foam Sealants: Install each length of sealant 
immediately after removing protective wrapping.  Do not pull or stretch material.  
Produce seal continuity at ends, turns, and intersections of joints.  For applications 
at low ambient temperatures, apply heat to sealant in compliance with sealant 
manufacturer's written instructions. 

I. Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as 
indicated, seal construction at perimeters, behind control joints, and at openings 
and penetrations with a continuous bead of acoustical sealant.  Install acoustical 
sealant at both faces of partitions at perimeters and through penetrations.  Comply 
with ASTM C 919 and with manufacturer's written recommendations. 

3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as 
follows: 

1. Extent of Testing:  Test completed and cured sealant joints as follows: 

a. Perform 10 tests for the first 1000 feet of joint length for each kind 
of sealant and joint substrate. 

b. Perform 1 test for each 1000 feet of joint length thereafter. 
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2. Test Method:  Test joint sealants according to Method A, Field-Applied 
Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or 
Method A, Tail Procedure, in ASTM C 1521. 

a. For joints with dissimilar substrates, verify adhesion to each 
substrate separately; extend cut along one side, verifying adhesion 
to opposite side.  Repeat procedure for opposite side. 

3. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with 

specified requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to 

adhere to joint substrates or tore cohesively.  Include data on pull 
distance used to test each kind of product and joint substrate.  
Compare these results to determine if adhesion passes sealant 
manufacturer's field-adhesion hand-pull test criteria. 

4. Record test results in a field-adhesion-test log.  Include dates when 
sealants were installed, names of persons who installed sealants, test dates, 
test locations, whether joints were primed, adhesion results and percent 
elongations, sealant fill, sealant configuration, and sealant dimensions. 

5. Repair sealants pulled from test area by applying new sealants following 
same procedures used originally to seal joints.  Ensure that original sealant 
surfaces are clean and that new sealant contacts original sealant. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive 
failure from testing or noncompliance with other indicated requirements will be 
considered satisfactory.  Remove sealants that fail to adhere to joint substrates 
during testing or to comply with other requirements.  Retest failed applications 
until test results prove sealants comply with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work 
progresses by methods and with cleaning materials approved in writing by 
manufacturers of joint sealants and of products in which joints occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with 
contaminating substances and from damage resulting from construction 
operations or other causes so sealants are without deterioration or damage at time 
of Substantial Completion.  If, despite such protection, damage or deterioration 
occurs, cut out and remove damaged or deteriorated joint sealants immediately so 
installations with repaired areas are indistinguishable from original work. 
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3.7 JOINT-SEALANT SCHEDULE 

A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces JS-EHT. 

1. Joint Locations: 

a. Tile control and expansion joints. 
b. Other joints as indicated. 

2. Silicone Joint Sealant:  Single component, nonsag, traffic grade, neutral 
curing. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full 
range of colors. 

B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal 
nontraffic surfaces JS-ENT. 

1. Joint Locations: 

a. Construction joints in cast-in-place concrete. 
b. Joints between plant-precast architectural concrete units. 
c. Control and expansion joints in unit masonry. 
d. Joints between different materials listed above. 
e. Perimeter joints between materials listed above and frames of 

doors windows and louvers. 
f. Other joints as indicated. 

2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, 
Class 50. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full 
range of colors. 

C. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces JS-IHT. 

1. Joint Locations: 

a. Isolation joints in cast-in-place concrete slabs. 
b. Control and expansion joints in tile flooring. 
c. Other joints as indicated. 

2. Silicone Joint Sealant:  Single component, nonsag, traffic grade, neutral 
curing. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full 
range of colors. 

D. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal 
nontraffic surfaces JS-INT. 
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1. Joint Locations: 

a. Control and expansion joints on exposed interior surfaces of 
exterior walls. 

b. Perimeter joints of exterior openings where indicated. 
c. Tile control and expansion joints. 
d. Vertical joints on exposed surfaces of interior unit masonry, 

concrete, walls, and partitions. 
e. Perimeter joints between interior wall surfaces and frames of 

interior doors. 
f. Other joints as indicated. 

2. Joint Sealant:  Latex. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full 

range of colors. 

E. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and 
horizontal nontraffic surfaces JS-MR. 

1. Joint Sealant Location: 

a. Joints between plumbing fixtures and adjoining walls, floors, and 
counters. 

b. Tile control and expansion joints where indicated. 
c. Other joints as indicated. 

2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, 
Silicone. 

3. Joint-Sealant Color:  As selected by Architect from manufacturer's full 
range of colors. 

F. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and 
horizontal nontraffic surfaces JS-AC. 

1. Joint Location: 

a. Acoustical joints where indicated. 
b. Other joints as indicated. 

2. Joint Sealant:  Acoustical. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full 

range. 

END OF SECTION 
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SECTION 081113 

HOLLOW METAL DOORS AND FRAMES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes hollow-metal work. 

B. Related Requirements:  

1. Section 087100 "Door Hardware" for door hardware for hollow-metal 
doors. 

1.2 DEFINITIONS 

A. Minimum Thickness: Minimum thickness of base metal without coatings 
according to NAAMM-HMMA 803 or SDI A250.8. 

1.3 COORDINATION 

A. Coordinate anchorage installation for hollow-metal frames. Furnish setting 
drawings, templates, and directions for installing anchorages, including sleeves, 
concrete inserts, anchor bolts, and items with integral anchors. Deliver such items 
to Project site in time for installation. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, core descriptions, fire-
resistance ratings, and finishes. 

B. Shop Drawings: Include the following: 

1. Elevations of each door type. 
2. Details of doors, including vertical- and horizontal-edge details and metal 

thicknesses. 
3. Frame details for each frame type, including dimensioned profiles and 

metal thicknesses. 
4. Locations of reinforcement and preparations for hardware. 
5. Details of each different wall opening condition. 
6. Details of anchorages, joints, field splices, and connections. 
7. Details of accessories. 
8. Details of moldings, removable stops, and glazing. 
9. Details of conduit and preparations for power, signal, and control systems. 
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C. Samples for Verification: 

1. For each type of exposed finish required, prepared on Samples of not less 
than 3 by 5 inches. 

D. Schedule: Provide a schedule of hollow-metal work prepared by or under the 
supervision of supplier, using same reference numbers for details and openings as 
those on Drawings. Coordinate with final Door Hardware Schedule. 

1.5 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: For each type of hollow-metal door and frame assembly, 
for tests performed by a qualified testing agency. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Deliver hollow-metal work palletized, packaged, or crated to provide protection 
during transit and Project-site storage. Do not use nonvented plastic. 

1. Provide additional protection to prevent damage to factory-finished units. 

B. Deliver welded frames with two removable spreader bars across bottom of 
frames, tack welded to jambs and mullions. 

C. Store hollow-metal work vertically under cover at Project site with head up. Place 
on minimum 4-inch- high wood blocking. Provide minimum 1/4-inch space 
between each stacked door to permit air circulation. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by the 
following: 

1. Amweld International, LLC. 
2. Ceco Door Products; an Assa Abloy Group company. 
3. Curries Company; an Assa Abloy Group company. 
4. Mesker Door Inc. 
5. Steelcraft; an Ingersoll-Rand company. 

B. Source Limitations: Obtain hollow-metal work from single source from single 
manufacturer. 

http://www.specagent.com/LookUp/?ulid=5745&mf=04&mf=95&src=wd&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827227&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827229&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827232&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827249&mf=&src=wd
http://www.specagent.com/LookUp/?uid=123456827262&mf=&src=wd
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2.2 INTERIOR DOORS AND FRAMES 

A. Construct interior doors and frames to comply with the standards indicated for 
materials, fabrication, hardware locations, hardware reinforcement, tolerances, 
and clearances, and as specified. 

B. Commercial Doors and Frames: NAAMM-HMMA 861. 

1. Physical Performance: Level A according to SDI A250.4. 
2. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches 
c. Face:  Metallic-coated, cold-rolled steel sheet, minimum thickness 

of 0.042 inch. 
d. Edge Construction: Continuously welded with no visible seam. 
e. Core: Steel stiffened. 

3. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 
inch for door openings 48 inches or less, or window frames; 
minimum thickness of 0.067 inchfor door openings greater than 48 
inches. 

b. Construction:  Full profile welded. 

4. Exposed Finish: Prime. 

2.3 EXTERIOR HOLLOW-METAL DOORS AND FRAMES 

A. Construct exterior doors and frames to comply with the standards indicated for 
materials, fabrication, hardware locations, hardware reinforcement, tolerances, 
and clearances, and as specified. 

B. Commercial Doors and Frames: NAAMM-HMMA 861. 

1. Physical Performance: Level A according to SDI A250.4. 
2. Doors: 

a. Type: As indicated in the Door and Frame Schedule. 
b. Thickness: 1-3/4 inches 
c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 

inch, with minimum G60A60 coating. 
d. Edge Construction: Continuously welded with no visible seam. 
e. Core: Steel stiffened. 
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1) Thermal-Rated Doors: Provide doors fabricated with 
thermal-resistance value (R-value) of not less than 2.1 deg F 
x h x sq. ft./Btu when tested according to ASTM C 1363. 

3. Frames: 

a. Materials: Metallic-coated steel sheet, minimum thickness of 0.067 
inch, with minimum G60A60 coating. 

b. Construction:  Full profile welded. 

4. Exposed Finish: Prime. 

2.4 FRAME ANCHORS 

A. Jamb Anchors: 

1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit 
frame size, not less than 0.042 inch thick, with corrugated or perforated 
straps not less than 2 inches wide by 10 inches long; or wire anchors not 
less than 0.177 inch thick. 

2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not 
less than 0.042 inch thick. 

3. Compression Type for Drywall Slip-on Frames: Adjustable compression 
anchors. 

4. Postinstalled Expansion Type for In-Place Concrete or Masonry: 
Minimum 3/8-inch- diameter bolts with expansion shields or inserts. 
Provide pipe spacer from frame to wall, with throat reinforcement plate, 
welded to frame at each anchor location. 

B. Floor Anchors: Formed from same material as frames, minimum thickness of 
0.042 inch, and as follows: 

1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive 
fasteners. 

2. Separate Topping Concrete Slabs: Adjustable-type anchors with extension 
clips, allowing not less than 2-inch height adjustment. Terminate bottom 
of frames at finish floor surface. 

2.5 MATERIALS 

A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half 
of preconsumer recycled content not less than 25 percent. 

B. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), 
Type B; suitable for exposed applications. 

C. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), 
Type B; free of scale, pitting, or surface defects; pickled and oiled. 
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D. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), 
Type B. 

E. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating 
designation; mill phosphatized. 

1. For anchors built into exterior walls, steel sheet complying with 
ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized 
according to ASTM A 153/A 153M, Class B. 

F. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to 
ASTM A 153/A 153M. 

G. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for 
application indicated, fabricated from corrosion-resistant materials, with clips or 
other accessory devices for attaching hollow-metal frames of type indicated. 

H. Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured 
according to ASTM C 143/C 143M. 

I. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane 
facing); consisting of fibers manufactured from slag or rock wool; with maximum 
flame-spread and smoke-developed indexes of 25 and 50, respectively; passing 
ASTM E 136 for combustion characteristics. 

J. Glazing: Comply with requirements in Section 088000 "Glazing." 

K. Bituminous Coating: Cold-applied asphalt mastic, compounded for 15-mil dry 
film thickness per coat. Provide inert-type noncorrosive compound free of 
asbestos fibers, sulfur components, and other deleterious impurities. 

2.6 FABRICATION 

A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. 
Accurately form metal to required sizes and profiles, with minimum radius for 
metal thickness. Where practical, fit and assemble units in manufacturer's plant. 
To ensure proper assembly at Project site, clearly identify work that cannot be 
permanently factory assembled before shipment. 

B. Hollow-Metal Doors: 

1. Steel-Stiffened Door Cores: Provide minimum thickness 0.026 inch, steel 
vertical stiffeners of same material as face sheets extending full-door 
height, with vertical webs spaced not more than 6 inches apart. Spot weld 
to face sheets no more than 5 inches o.c. Fill spaces between stiffeners 
with glass- or mineral-fiber insulation. 

2. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches. 
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3. Top Edge Closures: Close top edges of doors with inverted closures, 
except provide flush closures at exterior doors of same material as face 
sheets. 

4. Bottom Edge Closures: Close bottom edges of doors with end closures or 
channels of same material as face sheets. 

5. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors 
to permit moisture to escape. Seal joints in top edges of doors against 
water penetration. 

C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or 
handling limitations, provide alignment plates or angles at each joint, fabricated 
of same thickness metal as frames. 

1. Sidelight and Transom Bar Frames: Provide closed tubular members with 
no visible face seams or joints, fabricated from same material as door 
frame. Fasten members at crossings and to jambs by butt welding. 

2. Provide countersunk, flat- or oval-head exposed screws and bolts for 
exposed fasteners unless otherwise indicated. 

3. Grout Guards: Weld guards to frame at back of hardware mortises in 
frames to be grouted. 

4. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot 
welds per anchor; however, for slip-on drywall frames, provide anchor 
clips or countersunk holes at bottoms of jambs. 

5. Jamb Anchors: Provide number and spacing of anchors as follows: 

a. Masonry Type: Locate anchors not more than 16 inches from top 
and bottom of frame. Space anchors not more than 32 inches o.c., 
to match coursing, and as follows: 

1) Two anchors per jamb up to 60 inches high. 
2) Three anchors per jamb from 60 to 90 inches high. 
3) Four anchors per jamb from 90 to 120 inches high. 
4) Four anchors per jamb plus one additional anchor per jamb 

for each 24 inches or fraction thereof above 120 inches high. 

b. Stud-Wall Type: Locate anchors not more than 18 inches from top 
and bottom of frame. Space anchors not more than 32 inches o.c. 
and as follows: 

1) Three anchors per jamb up to 60 inches high. 
2) Four anchors per jamb from 60 to 90 inches high. 
3) Five anchors per jamb from 90 to 96 inches high. 
4) Five anchors per jamb plus one additional anchor per jamb 

for each 24 inches or fraction thereof above 96 inches high. 

c. Compression Type: Not less than two anchors in each frame. 
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d. Postinstalled Expansion Type: Locate anchors not more than 6 
inches from top and bottom of frame. Space anchors not more than 
26 inches o.c. 

6. Head Anchors: Two anchors per head for frames more than 42 inches 
wide and mounted in metal-stud partitions. 

7. Door Silencers: Except on weather-stripped frames, drill stops to receive 
door silencers as follows. Keep holes clear during construction. 

a. Single-Door Frames: Drill stop in strike jamb to receive three door 
silencers. 

b. Double-Door Frames: Drill stop in head jamb to receive two door 
silencers. 

D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled 
steel sheet. 

E. Hardware Preparation: Factory prepare hollow-metal work to receive templated 
mortised hardware; include cutouts, reinforcement, mortising, drilling, and 
tapping according to SDI A250.6, the Door Hardware Schedule, and templates. 

1. Reinforce doors and frames to receive nontemplated, mortised, and 
surface-mounted door hardware. 

2. Comply with applicable requirements in SDI A250.6 and 
BHMA A156.115 for preparation of hollow-metal work for hardware. 

F. Stops and Moldings: Provide stops and moldings around glazed lites and louvers 
where indicated. Form corners of stops and moldings with butted or mitered 
hairline joints. 

1. Single Glazed Lites: Provide fixed stops and moldings welded on secure 
side of hollow-metal work. 

2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so 
that each glazed lite is capable of being removed independently. 

3. Provide fixed frame moldings on outside of exterior and on secure side of 
interior doors and frames. 

4. Provide loose stops and moldings on inside of hollow-metal work. 
5. Coordinate rabbet width between fixed and removable stops with glazing 

and installation types indicated. 

2.7 STEEL FINISHES 

A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer. 

1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-
free primer complying with SDI A250.10; recommended by primer 
manufacturer for substrate; compatible with substrate and field-applied 
coatings despite prolonged exposure. 
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2.8 ACCESSORIES 

A. Mullions and Transom Bars: Join to adjacent members by welding or rigid 
mechanical anchors. 

B. Grout Guards: Formed from same material as frames, not less than 0.016 inch 
thick. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance 
with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Examine roughing-in for embedded and built-in anchors to verify actual locations 
before frame installation. 

C. Prepare written report, endorsed by Installer, listing conditions detrimental to 
performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish 
by grinding, filling, and dressing, as required to make repaired area smooth, flush, 
and invisible on exposed faces. 

B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-
mounted door hardware. 

3.3 INSTALLATION 

A. General: Install hollow-metal work plumb, rigid, properly aligned, and securely 
fastened in place. Comply with Drawings and manufacturer's written instructions. 

B. Hollow-Metal Frames: Install hollow-metal frames of size and profile indicated. 
Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards 
specified. 

1. Set frames accurately in position; plumbed, aligned, and braced securely 
until permanent anchors are set. After wall construction is complete, 
remove temporary braces, leaving surfaces smooth and undamaged. 

a. Where frames are fabricated in sections because of shipping or 
handling limitations, field splice at approved locations by welding 
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face joint continuously; grind, fill, dress, and make splice smooth, 
flush, and invisible on exposed faces. 

b. Install frames with removable stops located on secure side of 
opening. 

c. Install door silencers in frames before grouting. 
d. Remove temporary braces necessary for installation only after 

frames have been properly set and secured. 
e. Check plumb, square, and twist of frames as walls are constructed. 

Shim as necessary to comply with installation tolerances. 
f. Field apply bituminous coating to backs of frames that will be 

filled with grout containing antifreezing agents. 

2. Floor Anchors: Provide floor anchors for each jamb and mullion that 
extends to floor, and secure with postinstalled expansion anchors. 

a. Floor anchors may be set with power-actuated fasteners instead of 
postinstalled expansion anchors if so indicated and approved on 
Shop Drawings. 

3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames. 
4. Masonry Walls: Coordinate installation of frames to allow for solidly 

filling space between frames and masonry with grout. 
5. In-Place Concrete or Masonry Construction: Secure frames in place with 

postinstalled expansion anchors. Countersink anchors, and fill and make 
smooth, flush, and invisible on exposed faces. 

6. Installation Tolerances: Adjust hollow-metal door frames for squareness, 
alignment, twist, and plumb to the following tolerances: 

a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a 
line 90 degrees from jamb perpendicular to frame head. 

b. Alignment: Plus or minus 1/16 inch, measured at jambs on a 
horizontal line parallel to plane of wall. 

c. Twist: Plus or minus 1/16 inch, measured at opposite face corners 
of jambs on parallel lines, and perpendicular to plane of wall. 

d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor. 

C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within 
clearances specified below. Shim as necessary. 

1. Non-Fire-Rated Steel Doors: 

a. Between Door and Frame Jambs and Head: 1/8 inch plus or minus 
1/32 inch. 

b. Between Edges of Pairs of Doors: 1/8 inch to 1/4 inch plus or 
minus 1/32 inch. 

c. At Bottom of Door: 5/8 inch plus or minus 1/32 inch. 
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d. Between Door Face and Stop: 1/16 inch to 1/8 inch plus or minus 
1/32 inch. 

D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and 
with hollow-metal manufacturer's written instructions. 

1. Secure stops with countersunk flat- or oval-head machine screws spaced 
uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from 
each corner. 

3.4 ADJUSTING AND CLEANING 

A. Final Adjustments: Check and readjust operating hardware items immediately 
before final inspection. Leave work in complete and proper operating condition. 
Remove and replace defective work, including hollow-metal work that is warped, 
bowed, or otherwise unacceptable. 

B. Remove grout and other bonding material from hollow-metal work immediately 
after installation. 

C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged 
areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive 
primer. 

D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with 
galvanizing repair paint according to manufacturer's written instructions. 

END OF SECTION  
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SECTION 087100 

DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes: 

1. Mechanical door hardware for the following: 

a. Swinging doors. 

2. Cylinders for door hardware specified in other Sections. 

B. Related Sections: 

1. Section 081113 "Hollow Metal Doors and Frames" for door silencers 
provided as part of hollow-metal frames. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include construction and 
installation details, material descriptions, dimensions of individual components 
and profiles, and finishes. 

B. Other Action Submittals: 

1. Door Hardware Schedule: Prepared by or under the supervision of 
Installer, detailing fabrication and assembly of door hardware, as well as 
installation procedures and diagrams. Coordinate final door hardware 
schedule with doors, frames, and related work to ensure proper size, 
thickness, hand, function, and finish of door hardware. 

a. Submittal Sequence: Submit door hardware schedule concurrent 
with submissions of Product Data, Samples, and Shop Drawings. 
Coordinate submission of door hardware schedule with scheduling 
requirements of other work to facilitate the fabrication of other 
work that is critical in Project construction schedule. 

b. Format: Use same scheduling sequence and format and use same 
door numbers as in the Contract Documents. 

c. Content: Include the following information: 

1) Identification number, location, hand, fire rating, size, and 
material of each door and frame. 
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2) Locations of each door hardware set, cross-referenced to 
Drawings on floor plans and to door and frame schedule. 

3) Complete designations, including name and manufacturer, 
type, style, function, size, quantity, function, and finish of 
each door hardware product. 

4) Description of electrified door hardware sequences of 
operation and interfaces with other building control systems. 

5) Fastenings and other pertinent information. 
6) Explanation of abbreviations, symbols, and codes contained 

in schedule. 
7) Mounting locations for door hardware. 
8) List of related door devices specified in other Sections for 

each door and frame. 

2. Keying Schedule: Prepared by or under the supervision of Installer, 
detailing Owner's final keying instructions for locks. Include schematic 
keying diagram and index each key set to unique door designations that 
are coordinated with the Contract Documents. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer and Architectural Hardware Consultant. 

B. Product Certificates: For electrified door hardware, from the manufacturer. 

1. Certify that door hardware approved for use on types and sizes of labeled 
fire-rated doors complies with listed fire-rated door assemblies. 

C. Product Test Reports: For compliance with accessibility requirements, based on 
evaluation of comprehensive tests performed by manufacturer and witnessed by a 
qualified testing agency, for door hardware on doors located in accessible routes. 

D. Warranty: Special warranty specified in this Section. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For each type of door hardware to include in maintenance 
manuals. Include final hardware and keying schedule. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Supplier of products and an employer of workers trained 
and approved by product manufacturers and an Architectural Hardware 
Consultant who is available during the course of the Work to consult with 
Contractor, Architect, and Owner about door hardware and keying. 

1. Warehousing Facilities: In Project's vicinity. 
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2. Scheduling Responsibility: Preparation of door hardware and keying 
schedules. 

3. Engineering Responsibility: Preparation of data for electrified door 
hardware, including Shop Drawings, based on testing and engineering 
analysis of manufacturer's standard units in assemblies similar to those 
indicated for this Project. 

B. Architectural Hardware Consultant Qualifications: A person who is experienced 
in providing consulting services for door hardware installations that are 
comparable in material, design, and extent to that indicated for this Project and 
who is currently certified by DHI as follows: 

1. For door hardware, an Architectural Hardware Consultant (AHC) who is 
also an Electrified Hardware Consultant (EHC). 

C. Fire-Rated Door Assemblies: Where fire-rated door assemblies are indicated, 
provide door hardware rated for use in assemblies complying with NFPA 80 that 
are listed and labeled by a qualified testing agency, for fire-protection ratings 
indicated, based on testing at positive pressure according to NFPA 252 or 
UL 10C, unless otherwise indicated. 

D. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control 
door assemblies are required, provide door hardware that meet requirements of 
assemblies tested according to UL 1784 and installed in compliance with 
NFPA 105. 

1. Air Leakage Rate: Maximum air leakage of0.3 cfm/sq. ft. at the tested 
pressure differential of 0.3-inch wg of water. 

E. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction. 

F. Means of Egress Doors: Latches do not require more than 15 lbf to release the 
latch. Locks do not require use of a key, tool, or special knowledge for operation. 

G. Accessibility Requirements: For door hardware on doors in an accessible route, 
comply with the U.S. Architectural & Transportation Barriers Compliance 
Board's ADA-ABA Accessibility Guidelines.  Comply with all additional 
requirements of the Delaware Architectural Accessibility Standards. 

1. Provide operating devices that do not require tight grasping, pinching, or 
twisting of the wrist and that operate with a force of not more than 5 lbf. 

2. Comply with the following maximum opening-force requirements: 

a. Interior, Non-Fire-Rated Hinged Doors: 5 lbf applied 
perpendicular to door. 

b. Sliding or Folding Doors: 5 lbf applied parallel to door at latch. 
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c. Fire Doors: Minimum opening force allowable by authorities 
having jurisdiction. 

3. Bevel raised thresholds with a slope of not more than 1:2. Provide 
thresholds not more than 1/2 inch high. 

4. Adjust door closer sweep periods so that, from an open position of 70 
degrees, the door will take at least 3 seconds to move to a point 3 inches 
from the latch, measured to the leading edge of the door. 

H. Keying Conference: Conduct conference at Project. In addition to Owner 
Contractor, and Architect, conference participants shall also include Installer's 
Architectural Hardware Consultant and Owner's security consultant. Incorporate 
keying conference decisions into final keying schedule after reviewing door 
hardware keying system including, but not limited to, the following: 

1. Function of building, flow of traffic, purpose of each area, degree of 
security required, and plans for future expansion. 

2. Preliminary key system schematic diagram. 
3. Requirements for key control system. 
4. Requirements for access control. 
5. Address for delivery of keys. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware 
delivered to Project site. 

B. Tag each item or package separately with identification coordinated with the final 
door hardware schedule, and include installation instructions, templates, and 
necessary fasteners with each item or package. 

C. Deliver keys to manufacturer of key control system for subsequent delivery to 
Owner. 

D. Deliver keys and permanent cores to Owner by registered mail or overnight 
package service. 

1.7 COORDINATION 

A. Coordinate layout and installation of floor-recessed door hardware with floor 
construction. Cast anchoring inserts into concrete. 

B. Installation Templates: Distribute for doors, frames, and other work specified to 
be factory prepared. Check Shop Drawings of other work to confirm that adequate 
provisions are made for locating and installing door hardware to comply with 
indicated requirements. 
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C. Security: Coordinate installation of door hardware, keying, and access control 
with Owner's security consultant. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of door hardware that fail in materials or 
workmanship within specified warranty period. 

1. Failures include, but are not limited to, the following: 

a. Structural failures including excessive deflection, cracking, or 
breakage. 

b. Faulty operation of doors and door hardware. 
c. Deterioration of metals, metal finishes, and other materials beyond 

normal weathering and use. 

2. Warranty Period:  Three years from date of Substantial Completion, unless 
otherwise indicated. 
a. Exit Devices:  Two years from date of Substantial Completion. 
b. Manual Closers:  10 years from date of Substantial Completion. 

1.9 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools 
and maintenance instructions for Owner's continued adjustment, maintenance, and 
removal and replacement of door hardware. 

B. Maintenance Service: Beginning at Substantial Completion, provide six months' 
full maintenance by skilled employees of door hardware Installer. Include 
quarterly preventive maintenance, repair or replacement of worn or defective 
components, lubrication, cleaning, and adjusting as required for proper door and 
door hardware operation. Provide parts and supplies that are the same as those 
used in the manufacture and installation of original products. 

PART 2 - PRODUCTS 

2.1 SCHEDULED DOOR HARDWARE 

A. Provide door hardware for each door as scheduled on Drawings to comply with 
requirements in this Section. 

1. Provide quantity, item, size, finish or color indicated, and products 
equivalent in function and comparable in quality to named products and 
products complying with BHMA designations referenced. 

2. Sequence of Operation: Provide electrified door hardware function, 
sequence of operation, and interface with other building control systems 
indicated. 
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B. Designations: Requirements for design, grade, function, finish, size, and other 
distinctive qualities of each type of door hardware are indicated in Part 3 "Door 
Hardware Schedule" Article. Products are identified by using door hardware 
designations, as follows: 

1. Named Manufacturers' Products: Manufacturer and product designation 
are listed for each door hardware type required for the purpose of 
establishing minimum requirements. Manufacturers' names are 
abbreviated in Part 3 "Door Hardware Schedule" Article. 

2. References to BHMA Designations: Provide products complying with 
these designations and requirements for description, quality, and function. 

2.2 HINGES 

A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on 
hollow-metal doors and hollow-metal frames. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Baldwin Hardware Corporation. 
b. Hager Companies. 
c. IVES Hardware; an Ingersoll-Rand company. 
d. McKinney Products Company; an ASSA ABLOY Group 

company. 
e. PBB, Inc. 
f. Stanley Commercial Hardware; Div. of The Stanley Works. 

2.3 CONTINUOUS HINGES 

A. Continuous Hinges: BHMA A156.26; minimum 0.120-inch- thick, hinge leaves 
with minimum overall width of 4 inches; fabricated to full height of door and 
frame and to template screw locations; with components finished after milling and 
drilling are complete. 

B. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves 
joined by a continuous extruded-aluminum channel cap; with concealed, self-
lubricating thrust bearings. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Bommer Industries, Inc. 
b. Cal-Royal Products, Inc. 
c. Hager Companies. 
d. IVES Hardware; an Ingersoll-Rand company. 
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e. McKinney Products Company; an ASSA ABLOY Group 
company. 

f. Stanley Commercial Hardware; Div. of The Stanley Works. 

2.4 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions: As indicated in door hardware schedule. 

B. Lock Throw: Comply with testing requirements for length of bolts required for 
labeled fire doors, and as follows: 

1. Bored Locks: Minimum 1/2-inch latchbolt throw. 
2. Mortise Locks: Minimum 3/4-inch latchbolt throw. 

C. Lock Backset: 2-3/4 inches, unless otherwise indicated. 

D. Lock Trim: 

1. Description:  As indicated on Drawings. 
2. Levers:  Cast. 
3. Escutcheons (Roses):  Wrought. 
4. Dummy Trim: Match lever lock trim and escutcheons. 
5. Operating Device:  Lever with escutcheons (roses). 

E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt 
complying with requirements indicated for applicable lock or latch and with strike 
box and curved lip extended to protect frame; finished to match lock or latch. 

1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as 
recommended by manufacturer. 

2. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated 
for aluminum framing. 

3. Rabbet Front and Strike: Provide on locksets for rabbeted meeting stiles. 

F. Bored Locks: BHMA A156.2; Grade 1; Series 4000. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Arrow USA; an ASSA ABLOY Group company. 
b. Best Access Systems; Div. of Stanley Security Solutions, Inc. 
c. Corbin Russwin Architectural Hardware; n ASSA ABLOY Group 

Company. 
d. SARGENT Manufacturing Company; an ASSA ABLOY Group 

company. 
e. Schlage Commercial Lock Division; an Ingersoll-Rand company. 
f. Yale Security Inc.; an ASSA ABLOY Group company. 
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2.5 AUTOMATIC AND SELF-LATCHING FLUSH BOLTS 

A. Automatic and Self-Latching Flush Bolts: BHMA A156.16; minimum 3/4-inch 
throw; designed for mortising into door edge. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Cal-Royal Products, Inc. 
b. Door Controls International, Inc. 
c. IVES Hardware; an Ingersoll-Rand company. 
d. Trimco. 

2.6 EXIT DEVICES AND AUXILIARY ITEMS 

A. Exit Devices and Auxiliary Items: BHMA A156.3. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Arrow USA; an ASSA ABLOY Group company. 
b. Cal-Royal Products, Inc. 
c. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group 

company. 
d. Detex Corporation. 
e. Door Controls International, Inc. 
f. DORMA Architectural Hardware; Member of The DORMA 

Group North America. 
g. Dor-O-Matic; an Ingersoll-Rand company. 
h. SARGENT Manufacturing Company; an ASSA ABLOY Group 

company. 
i. Von Duprin; an Ingersoll-Rand company. 
j. Yale Security Inc.; an ASSA ABLOY Group company. 

2.7 LOCK CYLINDERS 

A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, 
or nickel silver. 

1. Manufacturer: Same manufacturer as for locking devices. 

B. Standard Lock Cylinders: BHMA A156.5; Grade 1; permanent cores that are 
interchangeable; face finished to match lockset. 

C. Construction Master Keys: Provide cylinders with feature that permits voiding of 
construction keys without cylinder removal. Provide 10 construction master keys. 
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D. Construction Cores: Provide construction cores that are replaceable by permanent 
cores. Provide 10 construction master keys. 

2.8 KEYING 

A. Keying System: Factory registered, complying with guidelines in 
BHMA A156.28, Appendix A. Incorporate decisions made in keying conference. 

1. Existing System: 

a. Review Owner’s existing keying system and tie into new system. 

2.9 OPERATING TRIM 

A. Operating Trim: BHMA A156.6; brass, unless otherwise indicated. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Burns Manufacturing Incorporated. 
b. Don-Jo Mfg., Inc. 
c. Forms + Surfaces. 
d. Hager Companies. 
e. Hiawatha, Inc. 
f. IVES Hardware; an Ingersoll-Rand company. 
g. Rockwood Manufacturing Company. 
h. Trimco. 

2.10 ACCESSORIES FOR PAIRS OF DOORS 

A. Coordinators: BHMA A156.3; consisting of active-leaf, hold-open lever and 
inactive-leaf release trigger; fabricated from steel with nylon-coated strike plates; 
with built-in, adjustable safety release. 

B. Carry-Open Bars: BHMA A156.3; prevent the inactive leaf from opening before 
the active leaf; provide polished brass or bronze carry-open bars with strike plate 
for inactive leaves of pairs of doors unless automatic or self-latching bolts are 
used. 

C. Astragals: BHMA A156.22. 

2.11 SURFACE CLOSERS 

A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable 
sweep and latch speeds controlled by key-operated valves and forged-steel main 
arm. Comply with manufacturer's written recommendations for size of door 
closers depending on size of door, exposure to weather, and anticipated frequency 
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of use. Provide factory-sized closers, adjustable to meet field conditions and 
requirements for opening force. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group 
company. 

b. DORMA Architectural Hardware; Member of The DORMA 
Group North America. 

c. Dor-O-Matic; an Ingersoll-Rand company. 
d. LCN Closers; an Ingersoll-Rand company. 
e. Norton Door Controls; an ASSA ABLOY Group company. 
f. SARGENT Manufacturing Company; an ASSA ABLOY Group 

company. 
g. Yale Security Inc.; an ASSA ABLOY Group company. 

2.12 MECHANICAL STOPS AND HOLDERS 

A. Wall- and Floor-Mounted Stops: BHMA A156.16; Stainless steel base metal. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Architectural Builders Hardware Mfg., Inc. 
b. Baldwin Hardware Corporation. 
c. Don-Jo Mfg., Inc. 
d. Hager Companies. 
e. IVES Hardware; an Ingersoll-Rand company. 
f. Rockwood Manufacturing Company. 
g. Stanley Commercial Hardware; Div. of The Stanley Works. 

2.13 DOOR GASKETING 

A. Door Gasketing: BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of 
crack length for gasketing other than for smoke control, as tested according to 
ASTM E 283; with resilient or flexible seal strips that are easily replaceable and 
readily available from stocks maintained by manufacturer. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Hager Companies. 
b. National Guard Products. 
c. Pemko Manufacturing Co.; an ASSA ABLOY Group company. 
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d. Reese Enterprises, Inc. 

2.14 THRESHOLDS 

A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Hager Companies. 
b. National Guard Products. 
c. Pemko Manufacturing Co.; an ASSA ABLOY Group company. 
d. Reese Enterprises, Inc. 
e. Rixson Specialty Door Controls; an ASSA ABLOY Group 

company. 

2.15 METAL PROTECTIVE TRIM UNITS 

A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch- thick 
stainless steel; with manufacturer's standard machine or self-tapping screw 
fasteners. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Baldwin Hardware Corporation. 
b. IVES Hardware; an Ingersoll-Rand company. 
c. Rockwood Manufacturing Company. 

2.16 AUXILIARY DOOR HARDWARE 

A. Auxiliary Hardware: BHMA A156.16. 

1. Basis-of-Design Product: Subject to compliance with requirements, 
provide product indicated on Drawings or comparable product by one of 
the following: 

a. Baldwin Hardware Corporation. 
b. Hager Companies. 
c. Rockwood Manufacturing Company. 
d. Stanley Commercial Hardware; Div. of The Stanley Works. 
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2.17 FABRICATION 

A. Manufacturer's Nameplate: Do not provide products that have manufacturer's 
name or trade name displayed in a visible location except in conjunction with 
required fire-rated labels and as otherwise approved by Architect. 

1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals: Produce door hardware units of base metal indicated, fabricated by 
forming method indicated, using manufacturer's standard metal alloy, 
composition, temper, and hardness. Furnish metals of a quality equal to or greater 
than that of specified door hardware units and BHMA A156.18. 

C. Fasteners: Provide door hardware manufactured to comply with published 
templates prepared for machine, wood, and sheet metal screws. Provide screws 
that comply with commercially recognized industry standards for application 
intended, except aluminum fasteners are not permitted. Provide Phillips flat-head 
screws with finished heads to match surface of door hardware, unless otherwise 
indicated. 

1. Concealed Fasteners: For door hardware units that are exposed when door 
is closed, except for units already specified with concealed fasteners. Do 
not use through bolts for installation where bolt head or nut on opposite 
face is exposed unless it is the only means of securely attaching the door 
hardware. Where through bolts are used on hollow door and frame 
construction, provide sleeves for each through bolt. 

2. Fire-Rated Applications: 

a. Wood or Machine Screws: For the following: 

1) Hinges mortised to doors or frames; use threaded-to-the-head 
wood screws for wood doors and frames. 

2) Strike plates to frames. 
3) Closers to doors and frames. 

b. Steel Through Bolts: For the following unless door blocking is 
provided: 

1) Surface hinges to doors. 
2) Closers to doors and frames. 
3) Surface-mounted exit devices. 

3. Spacers or Sex Bolts: For through bolting of hollow-metal doors. 
4. Fasteners for Wood Doors: Comply with requirements in DHI WDHS.2, 

"Recommended Fasteners for Wood Doors." 
5. Gasketing Fasteners: Provide noncorrosive fasteners for exterior 

applications and elsewhere as indicated. 
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2.18 FINISHES 

A. Provide finishes complying with BHMA A156.18 as indicated in door hardware 
schedule. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a 
strippable, temporary protective covering before shipping. 

C. Appearance of Finished Work: Variations in appearance of abutting or adjacent 
pieces are acceptable if they are within one-half of the range of approved 
Samples. Noticeable variations in the same piece are not acceptable. Variations in 
appearance of other components are acceptable if they are within the range of 
approved Samples and are assembled or installed to minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with 
requirements for installation tolerances, labeled fire-rated door assembly 
construction, wall and floor construction, and other conditions affecting 
performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Steel Doors and Frames: For surface applied door hardware, drill and tap doors 
and frames according to ANSI/SDI A250.6. 

B. Wood Doors: Comply with DHI WDHS.5 "Recommended Hardware 
Reinforcement Locations for Mineral Core Wood Flush Doors." 

3.3 INSTALLATION 

A. Mounting Heights: Mount door hardware units at heights unless otherwise 
indicated or required to comply with governing regulations. 

1. Standard Steel Doors and Frames: ANSI/SDI A250.8. 
2. Custom Steel Doors and Frames: HMMA 831. 
3. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural 

Hardware for Wood Flush Doors." 

B. Install each door hardware item to comply with manufacturer's written 
instructions. Where cutting and fitting are required to install door hardware onto 
or into surfaces that are later to be painted or finished in another way, coordinate 
removal, storage, and reinstallation of surface protective trim units with finishing. 
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Do not install surface-mounted items until finishes have been completed on 
substrates involved. 

1. Set units level, plumb, and true to line and location. Adjust and reinforce 
attachment substrates as necessary for proper installation and operation. 

2. Drill and countersink units that are not factory prepared for anchorage 
fasteners. Space fasteners and anchors according to industry standards. 

C. Hinges: Install types and in quantities indicated in door hardware schedule but not 
fewer than the number recommended by manufacturer for application indicated or 
one hinge for every 30 inches of door height, whichever is more stringent, unless 
other equivalent means of support for door, such as spring hinges or pivots, are 
provided. 

D. Lock Cylinders: Install construction cores to secure building and areas during 
construction period. 

1. Replace construction cores with permanent cores as directed by Owner. 
2. Furnish permanent cores to Owner for installation. 

E. Key Control System: Tag keys and place them on markers and hooks in key 
control system cabinet, as determined by final keying schedule. 

F. Boxed Power Supplies: Locate power supplies as indicated or, if not indicated, 
above accessible ceilings. Verify location with Architect. 

1. Configuration: Provide least number of power supplies required to 
adequately serve doors with electrified door hardware. 

G. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed 
of sealant complying with requirements specified in Section 079200 "Joint 
Sealants." 

H. Stops: Provide floor stops for doors unless wall or other type stops are indicated 
in door hardware schedule. Do not mount floor stops where they will impede 
traffic. 

I. Perimeter Gasketing: Apply to head and jamb, forming seal between door and 
frame. 

J. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are 
closed. 

K. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is 
closed. 
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3.4 ADJUSTING 

A. Initial Adjustment: Adjust and check each operating item of door hardware and 
each door to ensure proper operation or function of every unit. Replace units that 
cannot be adjusted to operate as intended. Adjust door control devices to 
compensate for final operation of heating and ventilating equipment and to 
comply with referenced accessibility requirements. 

1. Door Closers: Adjust sweep period to comply with accessibility 
requirements and requirements of authorities having jurisdiction. 

B. Occupancy Adjustment: Approximately six months after date of Substantial 
Completion, Installer's Architectural Hardware Consultant shall examine and 
readjust each item of door hardware, including adjusting operating forces, as 
necessary to ensure function of doors, door hardware, and electrified door 
hardware. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is 
without damage or deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain door hardware and door hardware 
finishes.  

END OF SECTION  
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SECTION 089119 

FIXED LOUVERS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Fixed, extruded-aluminum   louvers. 
2. Fixed, formed-metal acoustical louvers. 

1.2 DEFINITIONS 

A. Louver Terminology: Definitions of terms for metal louvers contained in 
AMCA 501 apply to this Section unless otherwise defined in this Section or in 
referenced standards. 

B. Horizontal Louver: Louver with horizontal blades (i.e., the axes of the blades are 
horizontal). 

C. Drainable-Blade Louver: Louver with blades having gutters that collect water and 
drain it to channels in jambs and mullions, which carry it to bottom of unit and 
away from opening. 

D. Wind-Driven-Rain-Resistant Louver: Louver that provides specified wind-driven 
rain performance, as determined by testing according to AMCA 500-L. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. For louvers specified to bear AMCA seal, include printed catalog pages 
showing specified models with appropriate AMCA Certified Ratings 
Seals. 

B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, 
details, and attachments to other work. Show frame profiles and blade profiles, 
angles, and spacing. 

1. Show weep paths, gaskets, flashing, sealant, and other means of 
preventing water intrusion. 

2. Show mullion profiles and locations. 

C. Samples: For each type of metal finish required. 
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1.4 INFORMATIONAL SUBMITTALS 

A. Product Test Reports: Based on evaluation of comprehensive tests performed 
according to AMCA 500-L by a qualified testing agency or by manufacturer and 
witnessed by a qualified testing agency, for each type of louver and showing 
compliance with performance requirements specified. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel according to the 
following: 

1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel." 
3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel." 

1.6 FIELD CONDITIONS 

A. Field Measurements: Verify actual dimensions of openings by field measurements 
before fabrication. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Source Limitations: Obtain louvers from single source from a single manufacturer 
where indicated to be of same type, design, or factory-applied color finish. 

2.2 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design louvers, including comprehensive engineering analysis 
by a qualified professional engineer, using structural performance requirements 
and design criteria indicated. 

B. Structural Performance: Louvers shall withstand the effects of gravity loads and 
the following loads and stresses within limits and under conditions indicated 
without permanent deformation of louver components, noise or metal fatigue 
caused by louver-blade rattle or flutter, or permanent damage to fasteners and 
anchors. Wind pressures shall be considered to act normal to the face of the 
building. 

1. Wind Loads: Determine loads based on pressures as indicated on 
Drawings. 

C. Seismic Performance: Louvers, including attachments to other construction, shall 
withstand the effects of earthquake motions determined according to 
ASCE/SEI 7. 
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1. Component Importance Factor:  1.0. 

D. Louver Performance Ratings: Provide louvers complying with requirements 
specified, as demonstrated by testing manufacturer's stock units identical to those 
provided, except for length and width according to AMCA 500-L. 

E. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes. 

1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material 
surfaces. 

F. SMACNA Standard: Comply with recommendations in SMACNA's 
"Architectural Sheet Metal Manual" for fabrication, construction details, and 
installation procedures. 

2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS 

A. Horizontal, Drainable-Blade Louver : 

1. Manufacturers: Subject to compliance with requirements, provide products 
by the following: 

a. Airolite Company, LLC (The). 
b. American Warming and Ventilating; a Mestek company. 
c. Construction Specialties, Inc. 
d. Greenheck Fan Corporation. 
e. Nystrom, Inc. 
f. Ruskin Company; Tomkins PLC. 
g. United Enertech. 

2. Louver Depth:  6 inches. 
3. Frame and Blade Nominal Thickness: Not less than 0.060 inch for blades 

and 0.080 inch for frames. 
4. Mullion Type: Exposed. 
5. Louver Performance Ratings: 

a. Free Area: Not less than 9.0 sq. ft. for 48-inch- wide by 48-inch- 
high louver. 

b. Point of Beginning Water Penetration: Not less than 1100 fpm. 
c. Air Performance: Not more than 0.10-inch wg static pressure drop 

at 800-fpm free-area velocity. 
d. Air Performance: Not more than 0.15-inch wg static pressure drop 

at 1000-fpm free-area exhaust velocity. 

6. AMCA Seal: Mark units with AMCA Certified Ratings Seal. 

http://www.specagent.com/LookUp/?uid=123456838107&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838109&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838114&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838116&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838121&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838124&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456838125&mf=04&src=wd
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2.4 LOUVER SCREENS 

A. General: Provide screen at each exterior louver. 

1. Screen Location for Fixed Louvers: Interior face. 
2. Screening Type:  Insect screening. 

B. Secure screen frames to louver frames with stainless-steel machine screws, spaced 
a maximum of 6 inches from each corner and at 12 inches o.c. 

C. Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated. 

1. Metal: Same type and form of metal as indicated for louver to which 
screens are attached. Reinforce extruded-aluminum screen frames at 
corners with clips. 

2. Finish:  Same finish as louver frames to which louver screens are attached. 
3. Type:  Rewirable frames with a driven spline or insert. 

D. Louver Screening for Aluminum Louvers: 

1. Insect Screening: Aluminum, 18-by-16 mesh, 0.012-inch wire. 

2.5 MATERIALS 

A. Aluminum Extrusions: ASTM B 221, Alloy 6063-T5, T-52, or T6. 

B. Aluminum Sheet: ASTM B 209, Alloy 3003 or 5005 with temper as required for 
forming, or as otherwise recommended by metal producer for required finish. 

C. Fasteners: Use types and sizes to suit unit installation conditions. 

1. Use Phillips flat-head screws for exposed fasteners unless otherwise 
indicated. 

2. For fastening aluminum, use aluminum or 300 series stainless-steel 
fasteners. 

3. For color-finished louvers, use fasteners with heads that match color of 
louvers. 

D. Postinstalled Fasteners for Concrete and Masonry: Torque-controlled expansion 
anchors, made from stainless-steel components, with capability to sustain, without 
failure, a load equal to 4 times the loads imposed, for concrete, or 6 times the load 
imposed for masonry, as determined by testing according to ASTM E 488, 
conducted by a qualified independent testing agency. 

E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187. 
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2.6 FABRICATION 

A. Factory assemble louvers to minimize field splicing and assembly. Disassemble 
units as necessary for shipping and handling limitations. Clearly mark units for 
reassembly and coordinated installation. 

B. Vertical Assemblies: Where height of louver units exceeds fabrication and 
handling limitations, fabricate units to permit field-bolted assembly with close-
fitting joints in jambs and mullions, reinforced with splice plates. 

1. Continuous Vertical Assemblies: Fabricate units without interrupting 
blade-spacing pattern. 

C. Maintain equal louver blade spacing, including separation between blades and 
frames at head and sill, to produce uniform appearance. 

D. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with 
allowances made for fabrication and installation tolerances, adjoining material 
tolerances, and perimeter sealant joints. 

1. Frame Type:  Channel unless otherwise indicated. 

E. Include supports, anchorages, and accessories required for complete assembly. 

F. Provide vertical mullions of type and at spacings indicated, but not more than is 
recommended by manufacturer, or 72 inches o.c., whichever is less. 

1. Fully Recessed Mullions: Where indicated, provide mullions fully 
recessed behind louver blades. Where length of louver exceeds fabrication 
and handling limitations, fabricate with close-fitting blade splices 
designed to permit expansion and contraction. 

2. Semirecessed Mullions: Where indicated, provide mullions partly recessed 
behind louver blades so louver blades appear continuous. Where length of 
louver exceeds fabrication and handling limitations, fabricate with 
interlocking split mullions and close-fitting blade splices designed to 
permit expansion and contraction. 

3. Exposed Mullions: Where indicated, provide units with exposed mullions 
of same width and depth as louver frame. Where length of louver exceeds 
fabrication and handling limitations, provide interlocking split mullions 
designed to permit expansion and contraction. 

G. Provide subsills made of same material as louvers or extended sills for recessed 
louvers. 

H. Join frame members to each other and to fixed louver blades with fillet welds 
concealed from view unless otherwise indicated or size of louver assembly makes 
bolted connections between frame members necessary. 
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2.7 ALUMINUM FINISHES 

A. Finish louvers after assembly. 

B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or 
thicker. 

1. Color:  Medium bronze. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and openings, with Installer present, for compliance with 
requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Coordinate setting drawings, diagrams, templates, instructions, and directions for 
installation of anchorages that are to be embedded in concrete or masonry 
construction. Coordinate delivery of such items to Project site. 

3.3 INSTALLATION 

A. Locate and place louvers level, plumb, and at indicated alignment with adjacent 
work. 

B. Use concealed anchorages where possible. Provide brass or lead washers fitted to 
screws where required to protect metal surfaces and to make a weathertight 
connection. 

C. Form closely fitted joints with exposed connections accurately located and 
secured. 

D. Provide perimeter reveals and openings of uniform width for sealants and joint 
fillers, as indicated. 

E. Protect unpainted galvanized and nonferrous-metal surfaces that are in contact 
with concrete, masonry, or dissimilar metals from corrosion and galvanic action 
by applying a heavy coating of bituminous paint or by separating surfaces with 
waterproof gaskets or nonmetallic flashing. 

F. Install concealed gaskets, flashings, joint fillers, and insulation as louver 
installation progresses, where weathertight louver joints are required. Comply 



Contract No. T201680108 
 
 

FIXED LOUVERS  089119 - 7 

with Section 079200 "Joint Sealants" for sealants applied during louver 
installation. 

3.4 ADJUSTING AND CLEANING 

A. Clean exposed louver surfaces that are not protected by temporary covering, to 
remove fingerprints and soil during construction period. Do not let soil 
accumulate during construction period. 

B. Before final inspection, clean exposed surfaces with water and a mild soap or 
detergent not harmful to finishes. Thoroughly rinse surfaces and dry. 

C. Restore louvers damaged during installation and construction so no evidence 
remains of corrective work. If results of restoration are unsuccessful, as 
determined by Architect, remove damaged units and replace with new units. 

1. Touch up minor abrasions in finishes with air-dried coating that matches 
color and gloss of, and is compatible with, factory-applied finish coating. 

END OF SECTION  
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SECTION 092216 

NON-STRUCTURAL METAL FRAMING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes non-load-bearing steel framing members for the following 
applications: 

1. Interior suspension systems (e.g., supports for ceilings, suspended soffits, 
etc.). 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

1.4 QUALITY ASSURANCE 

A. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and 
construction identical to those tested in assembly indicated according to 
ASTM E 90 and classified according to ASTM E 413 by an independent testing 
agency. 

PART 2 - PRODUCTS 

2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL 

A. Recycled Content of Steel Products:  Provide products with average recycled 
content of steel products such that postconsumer recycled content plus one-half of 
preconsumer recycled content is not less than 25 percent. 

B. Framing Members, General:  Comply with ASTM C 754 for conditions indicated. 

1. Steel Sheet Components:  Comply with ASTM C 645 requirements for 
metal, unless otherwise indicated. 
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2. Protective Coating:  ASTM A 653/A 653M, G40, hot-dip galvanized, 
unless otherwise indicated.  Provide ASTM A 653/A 653M G60 (Z180) 
hot dip-galvanized where part of exterior wall and roof assemblies. 

2.2 SUSPENSION SYSTEM COMPONENTS 

A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- 
diameter wire, or double strand of 0.0475-inch- diameter wire. 

B. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-
inch diameter. 

C. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal 
thickness of 0.0538 inch and minimum 1/2-inch- wide flanges. 

1. Depth:  2-1/2 inches. 

D. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system 
composed of main beams and cross-furring members that interlock. 

1. Available Products:  Subject to compliance with requirements, products 
that may be incorporated into the Work include, but are not limited to, the 
following: 

a. Armstrong World Industries, Inc.; Drywall Grid Systems. 
b. Chicago Metallic Corporation; 640-C Drywall Furring System. 
c. USG Corporation; Drywall Suspension System. 

2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES 

A. Steel Studs and Runners:  ASTM C 645. 

1. Minimum Base-Metal Thickness:  0.0312 inch. 
2. Depth:  As indicated on Drawings. 

B. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and 
width indicated. 

1. Minimum Base-Metal Thickness:  0.0312 inch. 

C. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches, 
wall attachment flange of 7/8 inch, minimum bare-metal thickness of 0.0179 inch, 
and depth required to fit insulation thickness indicated. 

2.4 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation 
standards. 
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1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, 
holding power, and other properties required to fasten steel members to 
substrates. 

B. Isolation Strip at Exterior Walls:  Provide the following: 

1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow 
fastener penetration without foam displacement, 1/8 inch thick, in width to 
suit steel stud size. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates, with Installer present, and including welded 
hollow-metal frames, cast-in anchors, and structural framing, for compliance with 
requirements and other conditions affecting performance. 

1. Proceed with installation only after unsatisfactory conditions have been 
corrected. 

3.2 PREPARATION 

A. Suspended Assemblies:  Coordinate installation of suspension systems with 
installation of overhead structure to ensure that inserts and other provisions for 
anchorages to building structure have been installed to receive hangers at spacing 
required to support the Work and that hangers will develop their full strength. 

1. Furnish concrete inserts and other devices indicated to other trades for 
installation in advance of time needed for coordination and construction. 

3.3 INSTALLATION, GENERAL 

A. Installation Standard:  ASTM C 754, except comply with framing sizes and 
spacing indicated. 

1. Gypsum Board Assemblies:  Also comply with requirements in 
ASTM C 840 that apply to framing installation. 

B. Install supplementary framing, and blocking to support fixtures, equipment 
services, heavy trim, grab bars, toilet accessories, furnishings, or similar 
construction. 

C. Install bracing at terminations in assemblies. 

D. Do not bridge building control and expansion joints with non-load-bearing steel 
framing members.  Frame both sides of joints independently. 
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3.4 INSTALLING SUSPENSION SYSTEMS 

A. Install suspension system components in sizes and spacings indicated on 
Drawings, but not less than those required by referenced installation standards for 
assembly types and other assembly components indicated. 

B. Isolate suspension systems from building structure where they abut or are 
penetrated by building structure to prevent transfer of loading imposed by 
structural movement. 

C. Suspend hangers from building structure as follows: 

1. Install hangers plumb and free from contact with insulation or other 
objects within ceiling plenum that are not part of supporting structural or 
suspension system. 

a. Splay hangers only where required to miss obstructions and offset 
resulting horizontal forces by bracing, countersplaying, or other 
equally effective means. 

2. Where width of ducts and other construction within ceiling plenum 
produces hanger spacings that interfere with locations of hangers required 
to support standard suspension system members, install supplemental 
suspension members and hangers in the form of trapezes or equivalent 
devices. 

a. Size supplemental suspension members and hangers to support 
ceiling loads within performance limits established by referenced 
installation standards. 

3. Wire Hangers:  Secure by looping and wire tying, either directly to 
structures or to inserts, eye screws, or other devices and fasteners that are 
secure and appropriate for substrate, and in a manner that will not cause 
hangers to deteriorate or otherwise fail. 

4. Flat Hangers:  Secure to structure, including intermediate framing 
members, by attaching to inserts, eye screws, or other devices and 
fasteners that are secure and appropriate for structure and hanger, and in a 
manner that will not cause hangers to deteriorate or otherwise fail. 

5. Do not attach hangers to steel roof deck. 
6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place 

hanger inserts that extend through forms. 
7. Do not attach hangers to rolled-in hanger tabs of composite steel floor 

deck. 
8. Do not connect or suspend steel framing from ducts, pipes, or conduit. 
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D. Grid Suspension Systems:  Attach perimeter wall track or angle where grid 
suspension systems meet vertical surfaces.  Mechanically join main beam and 
cross-furring members to each other and butt-cut to fit into wall track. 

E. Installation Tolerances:  Install suspension systems that are level to within 1/8 
inch in 12 feet measured lengthwise on each member that will receive finishes 
and transversely between parallel members that will receive finishes. 

3.5 INSTALLING FRAMED ASSEMBLIES 

A. Where studs are installed directly against exterior masonry walls or dissimilar 
metals at exterior walls, install isolation strip between studs and exterior wall. 

B. Install studs so flanges within framing system point in same direction. 

C. Install tracks (runners) at floors and overhead supports.  Extend framing full 
height to structural supports or substrates above suspended ceilings, except where 
partitions are indicated to terminate at suspended ceilings.  Continue framing 
around ducts penetrating partitions above ceiling. 

1. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on 
door frames; install runner track section (for cripple studs) at head and 
secure to jamb studs. 

a. Install two studs at each jamb, unless otherwise indicated. 

2. Other Framed Openings:  Frame openings other than door openings the 
same as required for door openings, unless otherwise indicated.  Install 
framing below sills of openings to match framing required above door 
heads. 

3. Sound-Rated Partitions:  Install framing to comply with sound-rated 
assembly indicated. 

D. Direct Furring: 

1. Attach to concrete or masonry with stub nails, screws designed for 
masonry attachment, or powder-driven fasteners spaced 24 inches o.c. 

E. Z-Furring Members: 

1. Erect insulation (specified in Division 07 Section "Thermal Insulation") 
vertically and hold in place with Z-furring members spaced 24 inches o.c. 

2. Except at exterior corners, securely attach narrow flanges of furring 
members to wall with concrete stub nails, screws designed for masonry 
attachment, or powder-driven fasteners spaced 24 inches o.c. 
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3. At exterior corners, attach wide flange of furring members to wall with 
short flange extending beyond corner; on adjacent wall surface, screw-
attach short flange of furring channel to web of attached channel.  At 
interior corners, space second member no more than 12 inches from corner 
and cut insulation to fit. 

END OF SECTION 
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SECTION 092900 

GYPSUM BOARD 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior gypsum board. 
2. Division 09 Section "Non-Structural Metal Framing" for non-structural 

framing and suspension systems that support gypsum board panels. 
3. Division 09 painting Sections for primers applied to gypsum board 

surfaces. 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product. 

1.4 DELIVERY, STORAGE AND HANDLING 

A. Store materials inside under cover and keep them dry and protected against 
weather, condensation, direct sunlight, construction traffic, and other potential 
causes of damage.  Stack panels flat and supported on risers on a flat platform to 
prevent sagging. 

1.5 FIELD CONDITIONS 

A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum 
board manufacturer's written recommendations, whichever are more stringent. 

B. Do not install paper-faced gypsum panels until installation areas are enclosed and 
conditioned. 

C. Do not install panels that are wet, those that are moisture damaged, and those that 
are mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not 
limited to, discoloration, sagging, or irregular shape. 
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2. Indications that panels are mold damaged include, but are not limited to, 
fuzzy or splotchy surface contamination and discoloration. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Low Emitting Materials:  For ceiling and wall assemblies, provide materials and 
construction identical to those tested in assembly and complying with the testing 
and product requirements of the California Department of Health Services' 
"Standard Practice for the Testing of Volatile Organic Emissions from Various 
Sources Using Small-Scale Environmental Chambers." 

2.2 GYPSUM BOARD, GENERAL 

A. Recycled Content of Gypsum Panel Products:  Postconsumer recycled content 
plus one-half of preconsumer recycled content not less than 25 percent. 

B. Size:  Provide maximum lengths and widths available that will minimize joints in 
each area and that correspond with support system indicated. 

2.3 INTERIOR GYPSUM BOARD 

A. Manufacturers:  Subject to compliance with requirements, provide products by the 
following  : 

1. Georgia-Pacific Gypsum LLC. 
2. Lafarge North America Inc. 
3. National Gypsum Company. 
4. USG Corporation. 

B. Gypsum Wallboard:  ASTM C 1396/C 1396M. 

1. Thickness:  5/8 inch. Walls, ½ inch Walls and Ceilings. 
2. Long Edges:  Tapered. 

2.4 TRIM ACCESSORIES 

A. Interior Trim:  ASTM C 1047. 

1. Material:   Galvanized or aluminum-coated steel sheet or rolled zinc. 
2. Shapes: 

a. Cornerbead. 
b. LC-Bead:  J-shaped; exposed long flange receives joint compound. 
c. L-Bead:  L-shaped; exposed long flange receives joint compound. 
d. U-Bead:  J-shaped; exposed short flange does not receive joint 

compound. 
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e. Expansion (control) joint. 
f. ‘F’ Stop Reveal; Providing ½” reveal. 

2.5 JOINT TREATMENT MATERIALS 

A. General:  Comply with ASTM C 475/C 475M. 

B. Joint Tape: 

1. Interior Gypsum Board:  Paper. 

C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that 
is compatible with other compounds applied on previous or for successive coats. 

1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged 
surface areas, use setting-type taping compound. 

2. Embedding and First Coat:  For embedding tape and first coat on joints, 
fasteners, and trim flanges, use setting-type taping, drying-type, all-
purpose compound. 

a. Use setting-type compound for installing paper-faced metal trim 
accessories. 

3. Fill Coat:  For second coat, use setting-type, sandable topping compound. 
4. Finish Coat:  For third coat, use setting-type, sandable topping compound. 

2.6 AUXILIARY MATERIALS 

A. General:  Provide auxiliary materials that comply with referenced installation 
standards and manufacturer's written recommendations. 

B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated. 

1. Use screws complying with ASTM C 954 for fastening panels to steel 
members from 0.033 to 0.112 inch thick. 

C. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation." 

D. Vapor Retarder:  As specified in Division 07 Section "Thermal Insulation." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and substrates including welded hollow-metal frames and framing, 
with Installer present, for compliance with requirements and other conditions 
affecting performance. 
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B. Examine panels before installation.  Reject panels that are wet, moisture damaged, 
and mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 APPLYING AND FINISHING PANELS, GENERAL 

A. Comply with ASTM C 840. 

B. Install ceiling panels across framing to minimize the number of abutting end 
joints and to avoid abutting end joints in central area of each ceiling.  Stagger 
abutting end joints of adjacent panels not less than one framing member. 

C. Install panels with face side out.  Butt panels together for a light contact at edges 
and ends with not more than 1/16 inch of open space between panels.  Do not 
force into place. 

D. Locate edge and end joints over supports, except in ceiling applications where 
intermediate supports or gypsum board back-blocking is provided behind end 
joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical 
joints on opposite sides of partitions.  Do not make joints other than control joints 
at corners of framed openings. 

E. Form control and expansion joints with space between edges of adjoining gypsum 
panels. 

F. Cover both faces of support framing with gypsum panels in concealed spaces 
(above ceilings, etc., except in chases braced internally. 

1. Unless concealed application is indicated or required for sound, fire, air, or 
smoke ratings, coverage may be accomplished with scraps of not less than 
8 sq. ft. in area. 

2. Fit gypsum panels around ducts, pipes, and conduits. 
3. Where partitions intersect structural members projecting below underside 

of floor/roof slabs and decks, cut gypsum panels to fit profile formed by 
structural members; allow 1/4- to 3/8-inch- wide joints to install sealant. 

G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at 
structural abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these 
locations and trim edges with edge trim where edges of panels are exposed.  Seal 
joints between edges and abutting structural surfaces with acoustical sealant. 

H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel 
is attached to open (unsupported) edges of stud flanges first. 

I. Install sound attenuation blankets before installing gypsum panels unless blankets 
are readily installed after panels have been installed on one side. 
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3.3 APPLYING INTERIOR GYPSUM BOARD 

A. Install interior gypsum board in the following locations: 

1. Wallboard Type:   Vertical surfaces unless otherwise indicated. 

B. Single-Layer Application: 

1. On ceilings, apply gypsum panels before wall/partition board application 
to greatest extent possible and at right angles to framing unless otherwise 
indicated. 

2. On partitions/walls, apply gypsum panels vertically (parallel to framing) 
unless otherwise indicated or required by fire-resistance-rated assembly, 
and minimize end joints. 

a. Stagger abutting end joints not less than one framing member in 
alternate courses of panels. 

b. At stairwells and other high walls, install panels horizontally 
unless otherwise indicated or required by fire-resistance-rated 
assembly. 

3. Fastening Methods:  Apply gypsum panels to supports with steel drill 
screws. 

3.4 INSTALLING TRIM ACCESSORIES 

A. General:  For trim with back flanges intended for fasteners, attach to framing with 
same fasteners used for panels.  Otherwise, attach trim according to 
manufacturer's written instructions. 

B. Interior Trim:  Install in the following locations: 

1. Cornerbead:  Use at outside corners unless otherwise indicated. 
2. LC-Bead:  Use at exposed panel edges. 
3. L-Bead:  Use where required. 

3.5 FINISHING GYPSUM BOARD 

A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, 
penetrations, fastener heads, surface defects, and elsewhere as required to prepare 
gypsum board surfaces for decoration.  Promptly remove residual joint compound 
from adjacent surfaces. 

B. Prefill open joints and damaged surface areas. 

C. Apply joint tape over gypsum board joints, except for trim products specifically 
indicated as not intended to receive tape. 
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D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and 
according to ASTM C 840: 

1. Level 4: As indicated on drawings. 

a. Primer and its application to surfaces are specified in other 
Division 09 Sections. 

3.6 PROTECTION 

A. Protect adjacent surfaces from drywall compound and promptly remove from 
floors and other non-drywall surfaces.  Repair surfaces stained, marred, or 
otherwise damaged during drywall application. 

B. Protect installed products from damage from weather, condensation, direct 
sunlight, construction, and other causes during remainder of the construction 
period. 

C. Remove and replace panels that are wet, moisture damaged, and mold damaged. 

1. Indications that panels are wet or moisture damaged include, but are not 
limited to, discoloration, sagging, or irregular shape. 

2. Indications that panels are mold damaged include, but are not limited to, 
fuzzy or splotchy surface contamination and discoloration. 

END OF SECTION 
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SECTION 095113 

ACOUSTICAL PANEL CEILINGS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes acoustical panels and exposed suspension systems for ceilings. 

B. Products furnished, but not installed under this Section, include anchors, clips, 
and other ceiling attachment devices to be cast in concrete. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: For each exposed product and for each color and texture specified, 6 
inches in size. 

1.3 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from 
installers of the items involved: 

1. Suspended ceiling components. 
2. Structural members to which suspension systems will be attached. 
3. Size and location of initial access modules for acoustical panels. 
4. Items penetrating finished ceiling including the following: 

a. Lighting fixtures. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 

5. Perimeter moldings. 

B. Qualification Data: For testing agency. 

C. Product Test Reports: For each acoustical panel ceiling, for tests performed by 
manufacturer and witnessed by a qualified testing agency. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance Data: For finishes to include in maintenance manuals. 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Acoustical Ceiling Panels: Full-size panels equal to 6 percent of quantity 
installed. 

2. Suspension-System Components: Quantity of each exposed component 
equal to 2 percent of quantity installed. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to NVLAP for testing 
indicated. 

1.7 DELIVERY, STORAGE, AND HANDLING 

A. Deliver acoustical panels, suspension-system components, and accessories to 
Project site in original, unopened packages and store them in a fully enclosed, 
conditioned space where they will be protected against damage from moisture, 
humidity, temperature extremes, direct sunlight, surface contamination, and other 
causes. 

B. Before installing acoustical panels, permit them to reach room temperature and a 
stabilized moisture content. 

C. Handle acoustical panels carefully to avoid chipping edges or damaging units in 
any way. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Do not install acoustical panel ceilings until spaces 
are enclosed and weatherproof, wet work in spaces is complete and dry, work 
above ceilings is complete, and ambient temperature and humidity conditions are 
maintained at the levels indicated for Project when occupied for its intended use. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Seismic Performance: Acoustical ceiling shall withstand the effects of earthquake 
motions determined according to ASCE/SEI 7. 

B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified 
testing agency. Identify products with appropriate markings of applicable testing 
agency. 

1. Flame-Spread Index: Comply with ASTM E 1264 for Class A materials. 
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2. Smoke-Developed Index:  50 or less. 

2.2 ACOUSTICAL PANELS, GENERAL 

A. Source Limitations: Obtain each type of acoustical ceiling panel and supporting 
suspension system from single source from single manufacturer. 

B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 50 percent. 

C. Acoustical Panel Standard: Provide manufacturer's standard panels of 
configuration indicated that comply with ASTM E 1264 classifications as 
designated by types, patterns, acoustical ratings, and light reflectances unless 
otherwise indicated. 

1. Mounting Method for Measuring NRC: Type E-400; plenum mounting in 
which face of test specimen is 15-3/4 inches away from test surface 
according to ASTM E 795. 

D. Acoustical Panel Colors and Patterns: Match appearance characteristics indicated 
for each product type. 

1. Where appearance characteristics of acoustical panels are indicated by 
referencing pattern designations in ASTM E 1264 and not manufacturers' 
proprietary product designations, provide products selected by Architect 
from each manufacturer's full range that comply with requirements 
indicated for type, pattern, color, light reflectance, acoustical performance, 
edge detail, and size. 

2.3 ACOUSTICAL PANELS APC-1 

A. Basis-of-Design Product: Subject to compliance with requirements, provide 
Armstrong World Industries, Inc.; Ultima square lay-in or comparable product by 
one of the following: 

1. CertainTeed Corp. 
2. USG Interiors, Inc.; Subsidiary of USG Corporation. 

B. Classification: Provide panels complying with ASTM E 1264 for type, form, and 
pattern as follows: 

1. Type and Form: Type IV, mineral base with membrane-faced overlay; 
Form 2. 

C. Color:  White. 

D. LR: Not less than 0.90. 

http://www.specagent.com/LookUp/?ulid=344&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456792923&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815586&mf=04&src=wd
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E. NRC: Not less than 0.70. 

F. CAC: Not less than 35. 

G. Edge/Joint Detail:  Square. 

H. Thickness:  3/4 inch. 

I. Modular Size:  24 by 48 inches. 

J. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment: Provide 
acoustical panels treated with manufacturer's standard antimicrobial formulation 
that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria 
and showing no mold, mildew, or bacterial growth when tested according to 
ASTM D 3273 and evaluated according to ASTM D 3274 or ASTM G 21. 

2.4 METAL SUSPENSION SYSTEMS, GENERAL 

A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer 
recycled content not less than 25 percent. 

B. Metal Suspension-System Standard: Provide manufacturer's standard direct-hung 
metal suspension systems of types, structural classifications, and finishes 
indicated that comply with applicable requirements in ASTM C 635/C 635M. 

1. High-Humidity Finish: Comply with ASTM C 635/C 635M requirements 
for "Coating Classification for Severe Environment Performance" where 
high-humidity finishes are indicated. 

C. Attachment Devices: Size for five times the design load indicated in 
ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated. 
Comply with seismic design requirements. 

D. Wire Hangers, Braces, and Ties: Provide wires complying with the following 
requirements: 

1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc 
coating, soft temper. 

2. Size: Select wire diameter so its stress at three times hanger design load 
(ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield 
stress of wire, but provide not less than 0.106-inch- diameter wire. 

2.5 METAL SUSPENSION SYSTEM 

A. Basis-of-Design Product: Subject to compliance with requirements, provide 
Armstrong World Industries, Inc.; Prelude XL 15/16 or approved equal. 

B. Provide suspension system and tiles from a single manufacturer. 

http://www.specagent.com/LookUp/?ulid=345&mf=04&mf=95&src=wd&mf=04&src=wd
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C. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross 
runners roll formed from cold-rolled steel sheet; prepainted, electrolytically zinc 
coated, or hot-dip galvanized according to ASTM A 653/A 653M, not less than 
G30 coating designation; with prefinished 15/16-inch- wide metal caps on 
flanges. 

1. Structural Classification:  Heavy-duty system. 
2. End Condition of Cross Runners:  Override (stepped) type. 
3. Face Design: Flat, flush. 
4. Cap Material:  Steel cold-rolled sheet. 
5. Cap Finish:  Painted white. 

2.6 METAL EDGE MOLDINGS AND TRIM 

A. Provide edge trim and tiles from a single manufacturer.  

1. Provide manufacturer's standard edge moldings that fit acoustical panel 
edge details and suspension systems indicated and that match width and 
configuration of exposed runners unless otherwise indicated. 

2. For circular penetrations of ceiling, provide edge moldings fabricated to 
diameter required to fit penetration exactly. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, including structural framing to which 
acoustical panel ceilings attach or abut, with Installer present, for compliance with 
requirements specified in this and other Sections that affect ceiling installation 
and anchorage and with requirements for installation tolerances and other 
conditions affecting performance of acoustical panel ceilings. 

B. Examine acoustical panels before installation. Reject acoustical panels that are 
wet, moisture damaged, or mold damaged. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Measure each ceiling area and establish layout of acoustical panels to balance 
border widths at opposite edges of each ceiling. Avoid using less-than-half-width 
panels at borders, and comply with layout shown on reflected ceiling plans. 
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3.3 INSTALLATION 

A. General: Install acoustical panel ceilings to comply with ASTM C 636/C 636M 
and seismic design requirements indicated, according to manufacturer's written 
instructions and CISCA's "Ceiling Systems Handbook." 

B. Suspend ceiling hangers from building's structural members and as follows: 

1. Install hangers plumb and free from contact with insulation or other 
objects within ceiling plenum that are not part of supporting structure or of 
ceiling suspension system. 

2. Splay hangers only where required to miss obstructions; offset resulting 
horizontal forces by bracing, countersplaying, or other equally effective 
means. 

3. Where width of ducts and other construction within ceiling plenum 
produces hanger spacings that interfere with location of hangers at 
spacings required to support standard suspension-system members, install 
supplemental suspension members and hangers in form of trapezes or 
equivalent devices. 

4. Secure wire hangers to ceiling-suspension members and to supports above 
with a minimum of three tight turns. Connect hangers directly either to 
structures or to inserts, eye screws, or other devices that are secure and 
appropriate for substrate and that will not deteriorate or otherwise fail due 
to age, corrosion, or elevated temperatures. 

5. Do not support ceilings directly from permanent metal forms or floor 
deck. Fasten hangers to cast-in-place hanger inserts, postinstalled 
mechanical or adhesive anchors, or power-actuated fasteners that extend 
through forms into concrete. 

6. When steel framing does not permit installation of hanger wires at spacing 
required, install carrying channels or other supplemental support for 
attachment of hanger wires. 

7. Do not attach hangers to steel deck tabs. 
8. Do not attach hangers to steel roof deck. Attach hangers to structural 

members. 
9. Space hangers not more than 48 inches o.c. along each member supported 

directly from hangers unless otherwise indicated; provide hangers not 
more than 8 inches from ends of each member. 

10. Size supplemental suspension members and hangers to support ceiling 
loads within performance limits established by referenced standards and 
publications. 

C. Secure bracing wires to ceiling suspension members and to supports with a 
minimum of four tight turns. Suspend bracing from building's structural members 
as required for hangers, without attaching to permanent metal forms, steel deck, 
or steel deck tabs. Fasten bracing wires into concrete with cast-in-place or 
postinstalled anchors. 
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D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling 
area and where necessary to conceal edges of acoustical panels. 

1. Apply acoustical sealant in a continuous ribbon concealed on back of 
vertical legs of moldings before they are installed. 

2. Screw attach moldings to substrate at intervals not more than 16 inches 
o.c. and not more than 3 inches from ends, leveling with ceiling 
suspension system to a tolerance of 1/8 inch in 12 feet. Miter corners 
accurately and connect securely. 

3. Do not use exposed fasteners, including pop rivets, on moldings and trim. 

E. Install suspension-system runners so they are square and securely interlocked with 
one another. Remove and replace dented, bent, or kinked members. 

F. Install acoustical panels with undamaged edges and fit accurately into suspension-
system runners and edge moldings. Scribe and cut panels at borders and 
penetrations to provide a neat, precise fit. 
 
1. For reveal-edged panels on suspension-system members with box-shaped 

flanges, install panels with reveal surfaces in firm contact with 
suspension-system surfaces and panel faces flush with bottom face of 
runners. 

2. Paint cut edges of panel remaining exposed after installation; match color 
of exposed panel surfaces using coating recommended in writing for this 
purpose by acoustical panel manufacturer. 

3. Protect lighting fixtures and air ducts to comply with requirements 
indicated for fire-resistance-rated assembly. 

3.4 CLEANING 

A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge 
moldings, and suspension-system members. Comply with manufacturer's written 
instructions for cleaning and touchup of minor finish damage. Remove and 
replace ceiling components that cannot be successfully cleaned and repaired to 
permanently eliminate evidence of damage. 

END OF SECTION  
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SECTION 099123 

INTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes surface preparation and the application of paint systems on the 
following interior substrates: 

1. Gypsum board. 

1.2 DEFINITIONS 

A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, 
according to ASTM D 523. 

B. Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 
degrees, according to ASTM D 523. 

C. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, 
according to ASTM D 523. 

D. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 
degrees, according to ASTM D 523. 

E. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523. 

F. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523. 

G. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. Include preparation requirements and 
application instructions. 

B. Samples for Initial Selection: For each type of topcoat product. 

C. Samples for Verification: For each type of paint system and in each color and 
gloss of topcoat. 

1. Submit Samples on rigid backing, 8 inches square. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 
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D. Product List: For each product indicated, include the following: 

1. Cross-reference to paint system and locations of application areas. Use 
same designations indicated on Drawings and in schedules. 

2. Printout of current "MPI Approved Products List" for each product 
category specified in Part 2, with the proposed product highlighted. 

3. VOC content. 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas 
with ambient temperatures continuously maintained at not less than 45 deg F. 

1. Maintain containers in clean condition, free of foreign materials and 
residue. 

2. Remove rags and waste from storage areas daily. 

1.5 FIELD CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air 
temperatures are between 50 and 95 deg F. 

B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures 
less than 5 deg F above the dew point; or to damp or wet surfaces. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Benjamin Moore & Co. 
2. Duron, Inc. 
3. ICI Paints. 
4. McCormick Paints. 
5. PPG Architectural Coating Inc. 
6. Sherwin-Williams Company (The). 

B. Products: Subject to compliance with requirements, available products that may 
be incorporated into the Work include, but are not limited to products listed in 
other Part 2 articles for the paint category indicated. 

2.2 PAINT, GENERAL 

A. MPI Standards: Provide products that comply with MPI standards indicated and 
that are listed in its "MPI Approved Products List." 

http://www.specagent.com/LookUp/?ulid=544&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456793438&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815276&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815218&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815317&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815222&mf=04&&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456815224&mf=04&&mf=04&src=wd


Contract No. T201680108 
 

INTERIOR PAINTING  099123 - 3 

B. Material Compatibility: 

1. Provide materials for use within each paint system that are compatible 
with one another and substrates indicated, under conditions of service and 
application as demonstrated by manufacturer, based on testing and field 
experience. 

2. For each coat in a paint system, provide products recommended in writing 
by manufacturers of topcoat for use in paint system and on substrate 
indicated. 

C. VOC Content: Products shall comply with VOC limits of authorities having 
jurisdiction and, for interior paints and coatings applied at Project site, the 
following VOC limits, exclusive of colorants added to a tint base, when calculated 
according to 40 CFR 59, Subpart D (EPA Method 24). 

1. Flat Paints and Coatings: 50 g/L. 
2. Nonflat Paints and Coatings: 150 g/L. 
3. Primers, Sealers, and Undercoaters: 200 g/L. 

D. Colors:  As indicated in a color schedule. 

2.3 PRIMERS/SEALERS 

A. Primer Sealer, Latex, Interior: MPI #50. 

1. Product recommended and provided by top-coat manufacturer. 

2.4 WATER-BASED PAINTS 

A. Latex, Interior, (Gloss Level 2): MPI #44. 

1. PPG Architectural Finishes, Inc.; 6-411 Series Speedhide Eggshell Acrylic 
Latex Enamel. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting 
performance of the Work. 

B. Maximum Moisture Content of Substrates: When measured with an electronic 
moisture meter as follows: 

1. Gypsum Board: 12 percent. 

C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth. 
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D. Verify suitability of substrates, including surface conditions and compatibility 
with existing finishes and primers. 

E. Proceed with coating application only after unsatisfactory conditions have been 
corrected. 

1. Application of coating indicates acceptance of surfaces and conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI 
Manual" applicable to substrates indicated. 

B. Remove hardware, covers, plates, and similar items already in place that are 
removable and are not to be painted. If removal is impractical or impossible 
because of size or weight of item, provide surface-applied protection before 
surface preparation and painting. 

1. After completing painting operations, use workers skilled in the trades 
involved to reinstall items that were removed. Remove surface-applied 
protection if any. 

C. Clean substrates of substances that could impair bond of paints, including dust, 
dirt, oil, grease, and incompatible paints and encapsulants. 

1. Remove incompatible primers and reprime substrate with compatible 
primers or apply tie coat as required to produce paint systems indicated. 

3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions and to 
recommendations in "MPI Manual." 

1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable equipment and furniture same as similar 

exposed surfaces. Before final installation, paint surfaces behind 
permanently fixed equipment or furniture with prime coat only. 

3. Paint front and backsides of access panels, removable or hinged covers, 
and similar hinged items to match exposed surfaces. 

4. Do not paint over labels of independent testing agencies or equipment 
name, identification, performance rating, or nomenclature plates. 

5. Primers specified in painting schedules may be omitted on items that are 
factory primed or factory finished if acceptable to topcoat manufacturers. 

B. Tint each undercoat a lighter shade to facilitate identification of each coat if 
multiple coats of same material are to be applied. Tint undercoats to match color 
of topcoat, but provide sufficient difference in shade of undercoats to distinguish 
each separate coat. 
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C. If undercoats or other conditions show through topcoat, apply additional coats 
until cured film has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, 
brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. 
Cut in sharp lines and color breaks. 

3.4 FIELD QUALITY CONTROL 

A. Dry Film Thickness Testing: Owner may require the Contractor to engage the 
services of a qualified testing and inspecting agency to inspect and test paint for 
dry film thickness. 

1. Contractor shall touch up and restore painted surfaces damaged by testing. 
2. If test results show that dry film thickness of applied paint does not 

comply with paint manufacturer's written recommendations, Contractor 
shall pay for testing and apply additional coats as needed to provide dry 
film thickness that complies with paint manufacturer's written 
recommendations. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded 
materials from Project site. 

B. After completing paint application, clean spattered surfaces. Remove spattered 
paints by washing, scraping, or other methods. Do not scratch or damage adjacent 
finished surfaces. 

C. Protect work of other trades against damage from paint application. Correct 
damage to work of other trades by cleaning, repairing, replacing, and refinishing, 
as approved by Architect, and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore 
damaged or defaced painted surfaces. 

3.6 INTERIOR PAINTING SCHEDULE 

A. Gypsum Board Substrates: 

1. Latex System: 

a. Prime Coat: Primer sealer, latex, interior, MPI #50. 
b. Intermediate Coat: Latex, interior, matching topcoat. 
c. Topcoat: Latex, interior, (Gloss Level 2), MPI #44. 

END OF SECTION  
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SECTION 101423 

ROOM-IDENTIFICATION SIGNAGE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes room-identification signs that are directly attached to the 
building. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For room-identification signs. 

1. Include fabrication and installation details and attachments to other work. 
2. Show sign mounting heights, locations of supplementary supports to be 

provided by other installers, and accessories. 
3. Show message list, typestyles, graphic elements, including raised 

characters and Braille, and layout for each sign at least half size. 

C. Samples: For each exposed product and for each color and texture specified. 

1.3 INFORMATIONAL SUBMITTALS 

A. Sample warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

1.5 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of signs 
that fail in materials or workmanship within specified warranty period. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 
ADA Standards for Accessible Design", the ABA standards of the Federal agency 
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having jurisdiction, ICC A117.1, Title 19 of the Delaware Administrative Code: 
Part 4101, and the DelDot Pedestrian Accessibility Standards for Facilities in the 
Public Right of Way 2015. 

2.2 ROOM-IDENTIFICATION SIGNS 

A. Room-Identification Sign:  Sign with smooth, uniform surfaces; with message and 
characters having uniform faces, sharp corners, and precisely formed lines and 
profiles; and as follows: 

1. Laminated-Sheet Sign:  Photopolymer face sheet with raised graphics 
laminated to acrylic backing sheet to produce composite sheet. 

a. Composite-Sheet Thickness:  Manufacturer's standard for size of 
sign. 

b. Surface-Applied Graphics: Applied vinyl film. 
c. Subsurface Graphics:  Reverse halftone or dot-screen image. 
d. Color(s):  As selected by Architect from manufacturer's full range. 

2. Sign-Panel Perimeter: Finish edges smooth. 

a. Edge Condition: As indicated on Drawings. 
b. Corner Condition in Elevation:  As indicated on Drawings. 

3. Frame:  Entire perimeter. 

a. Material:  Aluminum. 
b. Profile:  Square. 
c. Corner Condition in Elevation:  Square. 
d. Finish and Color:  As selected by Architect from manufacturer's 

full range. 

4. Mounting:  Manufacturer's standard method for substrates indicated. 

2.3 SIGN MATERIALS 

A. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each 
sign, Type UVF (UV filtering). 

B. Vinyl Film: UV-resistant vinyl film with pressure-sensitive, permanent adhesive; 
die cut to form characters or images as indicated on Drawings and suitable for 
exterior applications. 

2.4 ACCESSORIES 

A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage 
of signs, noncorrosive and compatible with each material joined, and complying 
with the following: 
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1. Use concealed fasteners and anchors unless indicated to be exposed. 
2. For exterior exposure, furnish nonferrous-metal devices unless otherwise 

indicated. 
3. Exposed Metal-Fastener Components, General: 

a. Fabricated from same basic metal and finish of fastened sign 
unless otherwise indicated. 

4. Sign Mounting Fasteners: 

a. Concealed Studs: Concealed (blind), threaded studs welded or 
brazed to back of sign material or screwed into back of sign 
assembly unless otherwise indicated. 

b. Through Fasteners: Exposed metal fasteners matching sign finish, 
with type of head indicated, and installed in predrilled holes. 

B. Adhesive: As recommended by sign manufacturer. 

C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch 
(1.14 mm) thick, with adhesive on both sides. 

2.5 FABRICATION 

A. General: Provide manufacturer's standard sign assemblies according to 
requirements indicated. 

1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to 
weather to resist water penetration and retention. 

2. Conceal connections if possible; otherwise, locate connections where they 
are inconspicuous. 

3. Provide rabbets, lugs, and tabs necessary to assemble components and to 
attach to existing work. Drill and tap for required fasteners. Use concealed 
fasteners where possible; use exposed fasteners that match sign finish. 

B. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet 
material to produce precisely formed image. Image shall be free of rough edges. 

C. Subsurface-Etched Graphics: Reverse etch back face of clear face-sheet material. 
Fill resulting copy with manufacturer's standard enamel. Apply opaque 
manufacturer's standard background color coating over enamel-filled copy. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Install signs using mounting methods indicated and according to 
manufacturer's written instructions. 
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1. Install signs level, plumb, true to line, and at locations and heights 
indicated, with sign surfaces free of distortion and other defects in 
appearance. 

2. Install signs so they do not protrude or obstruct according to the 
accessibility standard. 

3. Before installation, verify that sign surfaces are clean and free of materials 
or debris that would impair installation. 

B. Mounting Methods: 

1. Concealed Studs: Using a template, drill holes in substrate aligning with 
studs on back of sign. Remove loose debris from hole and substrate 
surface. 

a. Masonry Substrates: Fill holes with adhesive. Leave recess space 
in hole for displaced adhesive. Place sign in position and push until 
flush to surface, embedding studs in holes. Temporarily support 
sign in position until adhesive fully sets. 

b. Thin or Hollow Surfaces: Place sign in position and flush to 
surface, install washers and nuts on studs projecting through 
opposite side of surface, and tighten. 

2. Through Fasteners: Drill holes in substrate using predrilled holes in sign 
as template. Countersink holes in sign if required. Place sign in position 
and flush to surface. Install through fasteners and tighten. 

3. Adhesive: Clean bond-breaking materials from substrate surface and 
remove loose debris. Apply linear beads or spots of adhesive 
symmetrically to back of sign and of suitable quantity to support weight of 
sign after cure without slippage. Keep adhesive away from edges to 
prevent adhesive extrusion as sign is applied and to prevent visibility of 
cured adhesive at sign edges. Place sign in position, and push to engage 
adhesive. Temporarily support sign in position until adhesive fully sets. 

4. Two-Face Tape: Clean bond-breaking materials from substrate surface and 
remove loose debris. Apply tape strips symmetrically to back of sign and 
of suitable quantity to support weight of sign without slippage. Keep strips 
away from edges to prevent visibility at sign edges. Place sign in position, 
and push to engage tape adhesive. 

END OF SECTION 
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SECTION 102113.14 

STAINLESS-STEEL TOILET COMPARTMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes stainless-steel toilet compartments configured as toilet 
enclosures and urinal screens. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Shop Drawings: For toilet compartments. Include plans, elevations, sections, 
details, and attachment details. 

C. Samples for each type of toilet compartment material indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Product certificates. 

1.4 CLOSEOUT SUBMITTALS 

A. Maintenance data. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Regulatory Requirements: Comply with applicable provisions in the U.S. 
Architectural & Transportation Barriers Compliance Board's ADA-ABA 
Accessibility Guidelines for Buildings, and Facilities, ICC A117.1, Title 19 of the 
Delaware Administrative Code: Part 4101, and the DelDot Pedestrian 
Accessibility Standards for Facilities in the Public Right of Way 2015 for toilet 
compartments designated as accessible. 

2.2 STAINLESS-STEEL TOILET COMPARTMENTS 

A. Toilet-Enclosure Style:  Overhead braced. 

B. Urinal-Screen Style:  Wall hung flat panel. 
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C. Door, Panel, and Pilaster Construction: Seamless, metal facing sheets pressure 
laminated to core material; with continuous, interlocking molding strip or lapped-
and-formed edge closures; corners secured by welding or clips and exposed welds 
ground smooth. Exposed surfaces shall be free of pitting, seam marks, roller 
marks, stains, discolorations, telegraphing of core material, or other 
imperfections. 

1. Core Material: Manufacturer's standard sound-deadening honeycomb of 
resin-impregnated kraft paper in thickness required to provide finished 
thickness of 1 inch (25 mm) for doors and panels and 1-1/4 inches (32 
mm) for pilasters. 

2. Grab-Bar Reinforcement: Provide concealed internal reinforcement for 
grab bars mounted on units of size and material adequate for panel to 
withstand applied downward load on grab bar of at least 250 lbf (1112 N), 
when tested according to ASTM F 446, without deformation of panel. 

3. Tapping Reinforcement: Provide concealed reinforcement for tapping 
(threading) at locations where machine screws are used for attaching items 
to units. 

D. Urinal-Screen Construction: 

1. Flat-Panel Urinal Screen: Matching panel construction. 
2. Integral-Flange, Wall-Hung Urinal Screen: Similar to panel construction, 

with integral full-height flanges for wall attachment, and maximum 1-1/4 
inches (32 mm) thick. 

3. Wedge-Shaped, Wall-Hung Urinal Screen: Similar to panels, V-shaped, 
fabricated for concealed wall attachment, and maximum 6 inches (152 
mm) wide at wall and minimum 1 inch (25 mm) wide at protruding end. 

E. Facing Sheets and Closures: Stainless-steel sheet of nominal thicknesses as 
follows: 

1. Pilasters, Braced at Both Ends: Manufacturer's standard thickness, but not 
less than 0.038 inch (0.95 mm). 

2. Pilasters, Unbraced at One End: Manufacturer's standard thickness, but not 
less than 0.050 inch (1.27 mm). 

3. Panels:  Manufacturer's standard thickness, but not less than 0.031 inch. 
4. Doors: Manufacturer's standard thickness, but not less than 0.031 inch. 
5. Flat-Panel Urinal Screens: Thickness matching the panels. 
6. Integral-Flange, Wall-Hung Urinal Screens: Manufacturer's standard 

thickness, but not less than 0.031 inch (0.79 mm). 
7. Wedge-Shaped, Wall-Hung Urinal Screens: Manufacturer's standard 

thickness, but not less than 0.038 inch (0.95 mm). 

F. Pilaster Shoes and Sleeves (Caps): Stainless-steel sheet, not less than 0.031-inch 
(0.79-mm) nominal thickness and 3 inches (76 mm) high, finished to match 
hardware. 
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G. Urinal-Screen Post: Manufacturer's standard post design of material matching the 
thickness and construction of pilasters; with shoe and sleeve (cap) matching that 
on the pilaster. 

H. Brackets (Fittings): 

1. Stirrup Type: Ear or U-brackets; stainless steel. 

I. Stainless-Steel Finish:  Manufacturer's standard textured finish on exposed faces. 
Protect exposed surfaces from damage by application of strippable, temporary 
protective covering before shipment. 

2.3 HARDWARE AND ACCESSORIES 

A. Hardware and Accessories: Manufacturer's standard stainless-steel operating 
hardware and accessories. 

1. Provide units that comply with regulatory requirements for accessibility at 
compartments designated as accessible. 

B. Hardware and Accessories: Manufacturer's heavy-duty stainless-steel operating 
hardware and accessories. 

1. Provide units that comply with regulatory requirements for accessibility at 
compartments designated as accessible. 

C. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head 
rail with antigrip profile and in manufacturer's standard finish. 

D. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless 
steel, finished to match the items they are securing, with theft-resistant-type 
heads. Provide sex-type bolts for through-bolt applications. For concealed 
anchors, use stainless-steel, hot-dip galvanized-steel, or other rust-resistant, 
protective-coated steel anchors compatible with related materials. 

2.4 FABRICATION 

A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. 
Coordinate requirements and provide cutouts for through-partition toilet 
accessories and solid blocking within panel where required for attachment of 
toilet accessories. 

B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant 
supports, leveling mechanism, and anchors at pilasters to suit floor conditions. 
Provide shoes at pilasters to conceal supports and leveling mechanism. 
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C. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant 
anchoring assemblies with leveling adjustment nuts at pilasters for structural 
connection to floor. Provide shoes at pilasters to conceal anchorage. 

D. Ceiling-Hung Units: Provide manufacturer's standard corrosion-resistant 
anchoring assemblies with leveling adjustment nuts at pilasters for connection to 
structural support above finished ceiling. Provide assemblies that support pilasters 
from structure without transmitting load to finished ceiling. Provide sleeves (caps) 
at tops of pilasters to conceal anchorage. 

E. Floor-and-Ceiling-Anchored Units: Provide manufacturer's standard corrosion-
resistant anchoring assemblies with leveling adjustment nuts at tops and bottoms 
of pilasters. Provide shoes and sleeves (caps) at pilasters to conceal anchorage. 

F. Urinal-Screen Posts: Provide manufacturer's standard corrosion-resistant 
anchoring assemblies with leveling adjustment nuts at tops and bottoms of posts. 
Provide shoes and sleeves (caps) at posts to conceal anchorage. 

G. Door Size and Swings: Unless otherwise indicated, provide 24-inch- (610-mm-) 
wide in-swinging doors for standard toilet compartments and 36-inch- (914-mm-) 
wide out-swinging doors with a minimum 32-inch- (813-mm-) wide clear opening 
for compartments designated as accessible. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Comply with manufacturer's written installation instructions. Install units 
rigid, straight, level, and plumb. Secure units in position with manufacturer's 
recommended anchoring devices. 

1. Maximum Clearances: 

a. Pilasters and Panels: 1/2 inch (13 mm). 
b. Panels and Walls: 1 inch (25 mm). 

2. Stirrup Brackets: Secure panels to walls and to pilasters with no fewer 
than three brackets attached at midpoint and near top and bottom of panel. 

a. Locate wall brackets so holes for wall anchors occur in masonry or 
tile joints. 

b. Align brackets at pilasters with brackets at walls. 

3. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters 
with full-height brackets. 
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a. Locate bracket fasteners so holes for wall anchors occur in 
masonry or tile joints. 

b. Align brackets at pilasters with brackets at walls. 

3.2 ADJUSTING 

A. Hardware Adjustment: Adjust and lubricate hardware according to hardware 
manufacturer's written instructions for proper operation. Set hinges on in-
swinging doors to hold doors open approximately 30 degrees from closed position 
when unlatched. Set hinges on out-swinging doors to return doors to fully closed 
position. 

END OF SECTION 
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SECTION 102800 

TOILET ACCESSORIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Washroom accessories. 
2. Childcare accessories. 
3. Custodial accessories. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include the following: 

1. Construction details and dimensions. 
2. Anchoring and mounting requirements, including requirements for cutouts 

in other work and substrate preparation. 
3. Material and finish descriptions. 
4. Features that will be included for Project. 
5. Manufacturer's warranty. 

B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by 
room of each accessory required. 

1. Identify locations using room designations indicated. 
2. Identify products using designations indicated. 

C. Maintenance Data:  For toilet and bath accessories to include in maintenance 
manuals. 

D. Warranty:  Sample of special warranty. 

1.3 QUALITY ASSURANCE 

A. Source Limitations:  For products listed together in the same Part 2 articles, obtain 
products from single source from single manufacturer. 

1.4 COORDINATION 

A. Coordinate accessory locations with other work to prevent interference with 
clearances required for access by people with disabilities, and for proper 
installation, adjustment, operation, cleaning, and servicing of accessories. 
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B. Deliver inserts and anchoring devices set into concrete or masonry as required to 
prevent delaying the Work. 

1.5 WARRANTY 

A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer 
agrees to replace mirrors that develop visible silver spoilage defects and that fail 
in materials or workmanship within specified warranty period. 

1. Warranty Period:  10 years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch minimum nominal thickness 
unless otherwise indicated. 

B. Fasteners:  Screws, bolts, and other devices of same material as accessory unit 
and tamper-and-theft resistant where exposed, and of galvanized steel where 
concealed. 

C. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 
mm thick. 

2.2 WASHROOM ACCESSORIES 

A. Manufacturers:  Subject to compliance with requirements, available 
manufacturers offering products that may be incorporated into the Work include, 
but are not limited to, the following: 

1. A & J Washroom Accessories, Inc. 
2. Bobrick Washroom Equipment, Inc. 
3. Bradley Corporation. 
4. Georgia-Pacific. 

B. Toilet Tissue (Jumbo-Roll) Dispenser  

1. One required for each water closet. 
2. Basis-of-Design Product:  Georgia Pacific, Model #58150. 
3. Jumbo-roll toilet tissue dispenser door and cabinet shall be type-304 

translucent body: Cabinet shall be equipped with a tumbler lock keyed. 
Door shall have a wide viewing slot to reveal toilet tissue supply inside 
cabinet. Dispensing mechanism shall be constructed of high-impact ABS 
shall accommodate one full toilet tissue roll and one stub roll. Spindles 
shall be convertible in the field to dispense 2-1/4" (55mm) diameter core 
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rolls by removing outer spindles furnished in-place. Manufacturer’s 
service and parts manual shall be provided to the building owner/manager. 

C. Liquid-Soap Dispenser  

1. One required for each lavatory or recessed sink. 
2. Basis-of-Design Product:  Bobrick, Model B-824 Sure F10, hard-wired 

automatic sensor type. 
3. Surface mounted; type-304 stainless steel with satin-finish.  
4. Unbreakable, clear acrylic refill-indicator window; a locked, hinged 

stainless steel lid for top filling. Capacity of 40-fl oz (1.2-L).  
5. Concealed, vandal resistant mounting.  

D. Grab Bars 

1. Required for each ADA toilet stall and single toilet rooms. 
2. Mounting:  Flanges with concealed fasteners and snap-on cover. 
3. Material:  Stainless steel, 0.05 inch thick, 18 gauge. 

a. Finish:  Smooth, No. 4 finish (satin) on ends and slip-resistant 
texture in grip area. 

4. Outside Diameter:  1-1/4 inches. 
5. Configuration and Length: As indicated on Drawings. 

E. Sanitary-Napkin Disposal Unit  

1. Required for each women’s toilet stall and single toilet rooms.  
2. Basis-of-Design Product: Bobrick, Model B-270  
3. Surface mounted all welded construction with type-304 stainless steel, 

satin finish.  
4. Cover shall be drawn, one-piece, seamless construction secured to 

container with a full-length stainless steel piano hinge 

F. Seat-Cover Dispenser  

1. One required in each toilet room. 
2. Basis-of-Design Product:  Bobrick, Model B-4221 
3. Type-304, 20-gauge (0.9mm) stainless steel, satin finish with drawn, one-

piece, seamless construction. 

a. Radius on corners and edges. 
b. 250 paper toilet seat covers capacity. 

G. Mirror Unit  

1. Basis-of-Design Product:  Bobrick, Model B-2908 Series. 
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2. Frame: type-304, heavy-gauge stainless steel, 3/4" x 3/4" (19 x 19mm) 
angle with vertical-grain satin finish. One piece, roll-formed construction 
stiffener on all sides.  

a. Welded corners, ground, and polished smooth.  
b. Galvanized steel back fastened to frame with concealed fasteners 

and equipped with integral horizontal hanging brackets.  
c. Size:  24 inches wide x 42 inches high 

3. Mirror: No. 1 quality, 1/4" (6mm) tempered select float glass: selected for 
silvering and electrolytically copper-plated by the galvanic process. 

4. Size:  As indicated on drawings. 

H. Diaper-Changing Station  

1. Two required Family W.C. No. 210, WC #2 Room 104. 
2. Basis-of-Design Product: Bobrick, Model KB110-SSWM. 
3. Surface mounted 18 gauge, type 304 satin stainless steel exterior finish 

with high-density polyethylene with Microban Antimicrobial additive 
interior. 

4. Pneumatic cylinder for controlled opening and closing of bed.  

a. Bed shall be secured to back plate with a concealed, full-length 
steel-on-steel hinge.  

b. Microban Antimicrobial embedded into plastic material.  
c. Non exposed hinge structure on interior or exterior surfaces.  

5. 11-gauge steel mounting plates with mounting hardware.   
6. ASTM F2285-04 (formerly ASTM PS125) Standard Consumer Safety 

Performance specification for Diaper Changing Tables for Commercial 
Use, ANSI Z535.4.   

7. Product Safety Signs and Labels, ASTM G21 Antifungal and ASTM G22 
Antibacterial Standards.  

8. ADAAG guidelines and regulations.  
9. Bed: smooth concave changing area with a nylon safety strap and two 

hooks.  
10. Built-in Liner Dispenser with 3-ply chemical-free biodegradable sanitary 

liners, universal instruction graphics, and safety messages in 6 languages.  
11. Manufacturer’s 5-year limited warranty on materials and workmanship, 

and a 5-year replacement warranty against vandalism.  

I. Robe / Hat & Coat Hooks 

1. One required at each single toilet room. 

a. Mounting on interior of door; unless door is fully glazed then 
mounting shall be field coordinated. 
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2. Basis-of-Design Product:  Bobrick, Model B-6827, Surface Mounted 
3. Type-304 stainless steel with satin finish. 
4. Flange and support arm shall be 22 gauge (0.8mm) and equipped with a 

concealed, 16 gauge (1.6mm) mounting bracket 

a. 12 gauge hook (2.8mm) welded to the support arm. 

J. Electric Hand Dryer: 

1. Basis-of-Design Product:  World Dryer, Slim Dri, surface mounted ADA 
compliant hand dryers. 

2. Quantity: As indicated on drawings. 
3. One required in each toilet room. 
4. Casing: Stainless steel. 

K. Waste Receptacle: 

1. Basis-of-Design Product:  Bobrick B-279. 
2. One required in each single occupancy toilet room. 
3. Casing: 22-gauge Stainless steel. 
4. Capacity: 6.4-gallon. 
5. Accessories: Vinyl Liner. 

2.3 FABRICATION 

A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  
Hang doors and access panels with full-length, continuous hinges.  Equip units for 
concealed anchorage and with corrosion-resistant backing plates. 

B. Keys:  Provide universal keys for internal access to accessories for servicing and 
resupplying.  Provide minimum of six keys to Owner's representative. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install accessories according to manufacturers' written instructions, using 
fasteners appropriate to substrate indicated and recommended by unit 
manufacturer.  Install units level, plumb, and firmly anchored in locations and at 
heights indicated. 

B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested 
according to ASTM F 446. 
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3.2 ADJUSTING AND CLEANING 

A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or 
defective items. 

B. Remove temporary labels and protective coatings. 

C. Clean and polish exposed surfaces according to manufacturer's written 
recommendations. 

END OF SECTION 
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SECTION 220529 

HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Trapeze pipe hangers. 
3. Thermal-hanger shield inserts. 
4. Fastener systems. 

1.3 DEFINITIONS 

A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry 
Inc. 

1.4 PERFORMANCE REQUIREMENTS 

A. Delegated Design: Design trapeze pipe hangers and equipment supports, 
including comprehensive engineering analysis by a qualified professional 
engineer, using performance requirements and design criteria indicated. 

B. Structural Performance: Hangers and supports for plumbing piping and equipment 
shall withstand the effects of gravity loads and stresses within limits and under 
conditions indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes, including pipe stands, capable of 
supporting combined weight of supported systems, system contents, and 
test water. 

1.5 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: Show fabrication and installation details and include calculations 
for the following; include Product Data for components: 
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1. Trapeze pipe hangers. 

C. Delegated-Design Submittal: For trapeze hangers indicated to comply with 
performance requirements and design criteria, including analysis data signed and 
sealed by the qualified professional engineer responsible for their preparation. 

1. Detail fabrication and assembly of trapeze hangers. 
2. Design Calculations: Calculate requirements for designing trapeze 

hangers. 

1.6 INFORMATIONAL SUBMITTALS 

A. Welding certificates. 

1.7 QUALITY ASSURANCE 

A. Structural Steel Welding Qualifications: Qualify procedures and personnel 
according to AWS D1.1/D1.1M, "Structural Welding Code - Steel." 

B. Pipe Welding Qualifications: Qualify procedures and operators according to 
ASME Boiler and Pressure Vessel Code. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated 
components. 

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 
3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 
4. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon 

steel. 

B. Stainless-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated 
components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless 
steel. 

C. Copper Pipe Hangers: 

1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, 
factory-fabricated components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-
coated steel. 
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2.2 TRAPEZE PIPE HANGERS 

A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support 
assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel 
hanger rods, nuts, saddles, and U-bolts. 

2.3 THERMAL-HANGER SHIELD INSERTS 

A. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass 
with 100-psig minimum compressive strength and vapor barrier. 

B. Insulation-Insert Material for Hot Piping: ASTM C 552, Type II cellular glass 
with 100-psig minimum compressive strength. 

C. For Trapeze or Clamped Systems: Insert and shield shall cover entire 
circumference of pipe. 

D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of 
pipe. 

E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating 
below ambient air temperature. 

2.4 FASTENER SYSTEMS 

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland 
cement concrete with pull-out, tension, and shear capacities appropriate for 
supported loads and building materials where used. 

B. Mechanical-Expansion Anchors: Insert-wedge-type, stainless-steel anchors, for 
use in hardened portland cement concrete; with pull-out, tension, and shear 
capacities appropriate for supported loads and building materials where used. 

2.5 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black 
and galvanized. 

B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, 
nonshrink and nonmetallic grout; suitable for interior and exterior applications. 

1. Properties: Nonstaining, noncorrosive, and nongaseous. 
2. Design Mix: 5000-psi, 28-day compressive strength. 
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PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install 
hangers, supports, clamps, and attachments as required to properly support piping 
from the building structure. 

B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-
89. Arrange for grouping of parallel runs of horizontal piping, and support 
together on field-fabricated trapeze pipe hangers. 

1. Pipes of Various Sizes: Support together and space trapezes for smallest 
pipe size or install intermediate supports for smaller diameter pipes as 
specified for individual pipe hangers. 

2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for 
loads being supported. Weld steel according to AWS D1.1/D1.1M. 

C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated 
piping. 

D. Fastener System Installation: 

1. Install powder-actuated fasteners for use in lightweight concrete or 
concrete slabs less than 4 inches thick in concrete after concrete is placed 
and completely cured. Use operators that are licensed by powder-actuated 
tool manufacturer. Install fasteners according to powder-actuated tool 
manufacturer's operating manual. 

2. Install mechanical-expansion anchors in concrete after concrete is placed 
and completely cured. Install fasteners according to manufacturer's written 
instructions. 

E. Pipe Positioning-System Installation: Install support devices to make rigid supply 
and waste piping connections to each plumbing fixture. 

F. Install hangers and supports complete with necessary attachments, inserts, bolts, 
rods, nuts, washers, and other accessories. 

G. Install lateral bracing with pipe hangers and supports to prevent swaying. 

H. Load Distribution: Install hangers and supports so that piping live and dead loads 
and stresses from movement will not be transmitted to connected equipment. 

I. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to 
not exceed maximum pipe deflections allowed by ASME B31.9 for building 
services piping. 

J. Insulated Piping: 
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1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may 
project through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-
hanger shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for 
building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor 
barrier is indicated. Fill interior voids with insulation that matches 
adjoining insulation. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor 
barrier. Shields shall span an arc of 180 degrees. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3: 12 inches long and 0.048 inch thick. 

5. Thermal-Hanger Shields: Install with insulation same thickness as piping 
insulation. 

3.2 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments 
and to achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 

3.3 PAINTING 

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas 
immediately after erecting hangers and supports. Use same materials as used for 
shop painting. Comply with SSPC-PA 1 requirements for touching up field-
painted surfaces. 

1. Apply paint by brush or spray to provide a minimum dry film thickness of 
2.0 mils. 

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and 
apply galvanizing-repair paint to comply with ASTM A 780. 

3.4 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping 
systems and equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 
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C. Use hangers and supports with galvanized metallic coatings for piping and 
equipment that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 
attachments are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers and supports and attachments for general service 
applications. 

F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile 
environment applications. 

G. Use copper-plated pipe hangers and copper attachments for copper piping and 
tubing. 

H. Use padded hangers for piping that is subject to scratching. 

I. Use thermal-hanger shield inserts for insulated piping and tubing. 

J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except 
as specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of 
noninsulated or insulated, stationary pipes NPS 1/2 to NPS 4. 

2. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to 
allow off-center closure for hanger installation before pipe erection. 

3. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For 
suspension of noninsulated, stationary pipes NPS 3/4 to NPS 4. 

4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 4. 

5. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, 
stationary pipes NPS 1/2 to NPS 4. 

6. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of 
noninsulated, stationary pipes NPS 1/2 to NPS 4. 

7. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 4. 

8. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For 
suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3. 

9. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 3. 
10. Clips (MSS Type 26): For support of insulated pipes not subject to 

expansion or contraction. 
11. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4, with 

steel-pipe base stanchion support and cast-iron floor flange or carbon-steel 
plate, and with U-bolt to retain pipe. 

12. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type 
support for pipes NPS 2-1/2 to NPS 3 if vertical adjustment is required, with 
steel-pipe base stanchion support and cast-iron floor flange. 
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K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers 
NPS 3/4 to NPS 4. 

2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe 
risers NPS 3/4 to NPS 4 if longer ends are required for riser clamps. 

L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy 
loads. 

2. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split 
pipe rings. 

3. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to 
various types of building attachments. 

M. Building Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment 
to suspend pipe hangers from concrete ceiling. 

2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations 
with bar-joist construction, to attach to top flange of structural shape. 

3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom 
flange of beams, channels, or angles. 

4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom 
flange of beams. 

5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of 
beams if loads are considerable and rod sizes are large. 

6. C-Clamps (MSS Type 23): For structural shapes. 
7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is 

required tangent to flange edge. 
8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams. 
9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to 

bottom of steel I-beams for heavy loads. 
10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to 

bottom of steel I-beams for heavy loads, with link extensions. 
11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For 

attaching to structural steel. 
12. Side-Beam Brackets (MSS Type 34): For sides of steel beams. 

N. Saddles and Shields: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 
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1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior 
voids with insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that 
are not specified in piping system Sections. 

P. Use powder-actuated fasteners or mechanical-expansion anchors instead of 
building attachments where required in concrete construction. 

Q. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support 
supply and waste piping for plumbing fixtures. 

END OF SECTION  
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SECTION 220719 

PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold-water piping. 
2. Domestic hot-water piping. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include thermal conductivity, 
water-vapor permeance thickness, and jackets (both factory- and field-applied, if 
any). 

B. Shop Drawings: Include plans, elevations, sections, details, and attachments to 
other work. 

1. Detail application of protective shields, saddles, and inserts at hangers for 
each type of insulation and hanger. 

2. Detail insulation application at elbows, fittings, flanges, valves, and 
specialties for each type of insulation. 

3. Detail application of field-applied jackets. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified Installer. 

B. Material Test Reports: From a qualified testing agency acceptable to authorities 
having jurisdiction indicating, interpreting, and certifying test results for 
compliance of insulation materials, sealers, attachments, cements, and jackets, 
with requirements indicated. Include dates of tests and test methods employed. 

C. Field quality-control reports. 
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1.5 QUALITY ASSURANCE 

A. Installer Qualifications: Skilled mechanics who have successfully completed an 
apprenticeship program or another craft training program certified by the 
Department of Labor, Bureau of Apprenticeship and Training. 

B. Surface-Burning Characteristics: For insulation and related materials, as 
determined by testing identical products according to ASTM E 84 by a testing 
agency acceptable to authorities having jurisdiction. Factory label insulation and 
jacket materials and adhesive, mastic, tapes, and cement material containers, with 
appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and 
smoke-developed index of 150 or less. 

C. Comply with the following applicable standards and other requirements specified 
for miscellaneous components: 

1. Supply and Drain Protective Shielding Guards: ICC A117.1. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Packaging: Insulation material containers shall be marked by manufacturer with 
appropriate ASTM standard designation, type and grade, and maximum use 
temperature. 

1.7 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields 
specified in Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment." 

B. Coordinate clearance requirements with piping Installer for piping insulation 
application. Before preparing piping Shop Drawings, establish and maintain 
clearance requirements for installation of insulation and field-applied jackets and 
finishes and for space required for maintenance. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor 
Piping Insulation Schedule," articles for where insulating materials shall be 
applied. 
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B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride 
content of less than 50 ppm when tested according to ASTM C 871. 

D. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

E. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber 
materials. Comply with ASTM C 534, Type I for tubular materials. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

F. Mineral-Fiber, Preformed Pipe Insulation: 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Johns Manville; Micro-Lok. 
b. Knauf Insulation; 1000-Degree Pipe Insulation. 
c. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with 
factory-applied ASJ-SSL. Factory-applied jacket requirements are 
specified in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 

2.3 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates 
and for bonding insulation to itself and to surfaces to be insulated, unless 
otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, 
Type II, Class I. 
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1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. 

B. Fuller Company; 85-75. 
d. K-Flex USA; R-373 Contact Adhesive 

C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of 
H. B. Fuller Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. 

B. Fuller Company; 85-60/85-70 

D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of 
H. B. Fuller Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. 

B. Fuller Company; 85-20 

E. PVC Jacket Adhesive: Compatible with PVC jacket. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Dow Corning Corporation; 739, Dow Silicone. 
b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent 

Welding Adhesive. 
c. P.I.C. Plastics, Inc.; Welding Adhesive. 
d. Speedline Corporation; Polyco VP Adhesive 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; 
comply with MIL-PRF-19565C, Type II. 
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B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient 
services. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. 
B. Fuller Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 
43-mil dry film thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg F. 
4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by 

weight. 
5. Color: White. 

C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-
ambient services. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of 
H. B. Fuller Company; CP-10. 

b. Eagle Bridges - Marathon Industries; 550. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. 

B. Fuller Company; 46-50. 

2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry 
film thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg F. 
4. Solids Content: 60 percent by volume and 66 percent by weight. 
5. Color: White. 

2.5 SEALANTS 

A. ASJ Flashing Sealants and PVC Jacket Flashing Sealants: 

1. Products: Subject to compliance with requirements, provide the following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of 
H. B. Fuller Company; CP-76. 

2. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

3. Fire- and water-resistant, flexible, elastomeric sealant. 
4. Service Temperature Range: Minus 40 to plus 250 deg F. 
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5. Color: White. 

2.6 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various 
applications. When factory-applied jackets are indicated, comply with the 
following: 

1. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based 
adhesive covered by a removable protective strip; complying with 
ASTM C 1136, Type I. 

2.7 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with 
ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop 
or field cutting and forming. Thickness is indicated in field-applied jacket 
schedules. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Johns Manville; Zeston. 
b. P.I.C. Plastics, Inc.; FG Series. 
c. Proto Corporation; LoSmoke. 
d. Speedline Corporation; SmokeSafe. 

2. Adhesive: As recommended by jacket material manufacturer. 
3. Color: White. 
4. Factory-fabricated fitting covers to match jacket if available; otherwise, 

field fabricate. 

a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, 
valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, 
mechanical joints, and P-trap and supply covers for lavatories. 

2.8 TAPES 

A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic 
adhesive, complying with ASTM C 1136. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. ABI, Ideal Tape Division; 428 AWF ASJ. 
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b. Avery Dennison Corporation, Specialty Tapes Division; 
Fasson 0836. 

c. Compac Corporation; 104 and 105. 
d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW 

Plus/SQ. 

2. Width: 3 inches. 
3. Thickness: 11.5 mils. 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 
7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape. 

B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with 
acrylic adhesive; suitable for indoor and outdoor applications. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. ABI, Ideal Tape Division; 370 White PVC tape. 
b. Compac Corporation; 130. 
c. Venture Tape; 1506 CW NS 

2. .Width: 2 inches. 
3. Thickness: 6 mils. 
4. Adhesion: 64 ounces force/inch in width. 
5. Elongation: 500 percent. 
6. Tensile Strength: 18 lbf/inch in width. 

2.9 SECUREMENTS 

A. Bands: 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. ITW Insulation Systems; Gerrard Strapping and Seals. 
b. RPR Products, Inc.; Insul-Mate Strapping and Seals. 

2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or 
Type 316; 0.015 inch thick, 1/2 inch wide with wing seal or closed seal. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless 
steel or Monel. 

http://www.specagent.com/LookUp/?uid=123456822577&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822577&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822579&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822580&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822580&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1922&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822589&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822590&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822592&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=1925&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822604&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822605&mf=04&src=wd
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for 
installation tolerances and other conditions affecting performance of insulation 
application. 

1. Verify that systems to be insulated have been tested and are free of 
defects. 

2. Verify that surfaces to be insulated are clean and dry. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove 
materials that will adversely affect insulation application. 

B. Mix insulating cements with clean potable water; if insulating cements are to be 
in contact with stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of piping including fittings, 
valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and 
thicknesses required for each item of pipe system as specified in insulation system 
schedules. 

C. Install accessories compatible with insulation materials and suitable for the 
service. Install accessories that do not corrode, soften, or otherwise attack 
insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation 
at hangers, supports, anchors, and other projections with vapor-barrier mastic. 
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1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to 
point of attachment to structure. Taper and seal ends at attachment to 
structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. 
Install shields over jacket, arranged to protect jacket from tear or puncture 
by hanger, support, and shield. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 
rate and wet and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch-wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching 
staples along both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation 
with longitudinal seams at bottom of pipe. Clean and dry surface to 
receive self-sealing lap. Staple laps with outward clinching staples along 
edge at 2 inches o.c. 

a. For below-ambient services, apply vapor-barrier mastic over 
staples. 

4. Cover joints and seams with tape, according to insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams 
and joints and at ends adjacent to pipe flanges and fittings. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent 
of its nominal thickness. 

M. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over 
damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, 
staple, and seal patches similar to butt joints. 

O. For above-ambient services, do not install insulation to the following: 

1. Vibration-control devices. 
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2. Testing agency labels and stamps. 
3. Nameplates and data plates. 
4. Cleanouts. 

3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except 
where more specific requirements are specified in various pipe insulation material 
installation articles. 

B. Insulation Installation on Fittings, Valves, and Unions: 

1. Install insulation over fittings, valves, unions, and other specialties with 
continuous thermal and vapor-retarder integrity unless otherwise 
indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings 
made from same material and density as adjacent pipe insulation. Each 
piece shall be butted tightly against adjoining piece and bonded with 
adhesive. Fill joints, seams, voids, and irregular surfaces with insulating 
cement finished to a smooth, hard, and uniform contour that is uniform 
with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe 
insulation of same material and thickness as used for adjacent pipe. Cut 
sectional pipe insulation to fit. Butt each section closely to the next and 
hold in place with tie wire. Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe 
insulation of same material, density, and thickness as used for adjacent 
pipe. Overlap adjoining pipe insulation by not less than two times the 
thickness of pipe insulation, or one pipe diameter, whichever is thicker. 
For valves, insulate up to and including the bonnets, valve stuffing-box 
studs, bolts, and nuts. Fill joints, seams, and irregular surfaces with 
insulating cement. 

5. Cover segmented insulated surfaces with a layer of finishing cement and 
coat with a mastic. Install vapor-barrier mastic for below-ambient services 
and a breather mastic for above-ambient services. Reinforce the mastic 
with fabric-reinforcing mesh. Trowel the mastic to a smooth and well-
shaped contour. 

6. For services not specified to receive a field-applied jacket except for 
flexible elastomeric install fitted PVC cover over elbows, tees, strainers, 
valves, flanges, and unions. Terminate ends with PVC end caps. Tape 
PVC covers to adjoining insulation facing using PVC tape. 

C. Insulate instrument connections for thermometers, pressure gages, pressure 
temperature taps, test connections, flow meters, sensors, switches, and 
transmitters on insulated pipes. Shape insulation at these connections by tapering 
it to and around the connection with insulating cement and finish with finishing 
cement, mastic, and flashing sealant. 
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3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

B. Insulation Installation on Pipe Flanges: 

1. Install pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and 

bolts, plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with cut sections of sheet 
insulation of same thickness as pipe insulation. 

4. Secure insulation to flanges and seal seams with manufacturer's 
recommended adhesive to eliminate openings in insulation that allow 
passage of air to surface being insulated. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow 
passage of air to surface being insulated. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe 
insulation when available. 

2. When preformed valve covers are not available, install cut sections of pipe 
and sheet insulation to valve body. Arrange insulation to permit access to 
packing and to allow valve operation without disturbing insulation. 

3. Secure insulation to valves and specialties and seal seams with 
manufacturer's recommended adhesive to eliminate openings in insulation 
that allow passage of air to surface being insulated. 

3.6 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands 
and tighten bands without deforming insulation materials. 

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, 
and protrusions with vapor-barrier mastic and joint sealant. 

3. For insulation with factory-applied jackets on above-ambient surfaces, 
secure laps with outward clinched staples at 6 inches o.c. 

4. For insulation with factory-applied jackets on below-ambient surfaces, do 
not staple longitudinal tabs. Instead, secure tabs with additional adhesive 



Contract No. T201680108 
 

PLUMBING PIPING INSULATION 220719 - 12 

as recommended by insulation material manufacturer and seal with vapor-
barrier mastic and flashing sealant. 

B. Insulation Installation on Pipe Flanges: 

1. Install preformed pipe insulation to outer diameter of pipe flange. 
2. Make width of insulation section same as overall width of flange and 

bolts, plus twice the thickness of pipe insulation. 
3. Fill voids between inner circumference of flange insulation and outer 

circumference of adjacent straight pipe segments with mineral-fiber 
blanket insulation. 

4. Install jacket material with manufacturer's recommended adhesive, 
overlap seams at least 1 inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. 

2. When preformed insulation elbows and fittings are not available, install 
mitered sections of pipe insulation, to a thickness equal to adjoining pipe 
insulation. Secure insulation materials with wire or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed sections of same material as straight segments of pipe 
insulation when available. 

2. When preformed sections are not available, install mitered sections of pipe 
insulation to valve body. 

3. Arrange insulation to permit access to packing and to allow valve 
operation without disturbing insulation. 

4. Install insulation to flanges as specified for flange insulation application. 

3.7 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal 
seams and end joints. Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead 
under lap and the finish bead along seam and joint edge. 

3.8 FINISHES 

A. Insulation with ASJ, or Other Paintable Jacket Material: Paint jacket with paint 
system identified below and as specified in Section 099123 "Interior Painting." 

1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with 
jacket material and finish coat paint. Add fungicidal agent to render fabric 
mildew proof. 
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a. Finish Coat Material: Interior, flat, latex-emulsion size. 

B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply 
two coats of insulation manufacturer's recommended protective coating. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and 
inspections. 

B. Perform tests and inspections. 

C. Tests and Inspections: 

1. Inspect pipe, fittings, strainers, and valves, randomly selected by 
Architect, by removing field-applied jacket and insulation in layers in 
reverse order of their installation. Extent of inspection shall be limited to 
three locations of straight pipe, locations of valves and for each pipe 
service defined in the "Piping Insulation Schedule, General" Article. 

D. All insulation applications will be considered defective Work if sample inspection 
reveals noncompliance with requirements. 

3.10 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range. If more than one material is 
listed for a piping system, selection from materials listed is Contractor's option. 

B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the 
following: 

1. Drainage piping located in crawl spaces. 
2. Underground piping. 
3. Chrome-plated pipes and fittings unless there is a potential for personnel 

injury. 

3.11 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic Cold Water and Hot Water: 

1. NPS 3 and Smaller: Insulation shall be one of the following: 

a. Flexible Elastomeric: 1 inch thick. 
b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick. 
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3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, 
install the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's 
option. 

C. Piping, Exposed installed less than 8’-0” above finish floor. : 

1. PVC: 20 mils thick. 

END OF SECTION 
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SECTION 221116 

DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copper tube and fittings. 
2. Transition fittings. 
3. Dielectric fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings. 

1.4 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Water Service: Do not interrupt water service to facilities 
occupied by Owner or others unless permitted under the following conditions and 
then only after arranging to provide temporary water service according to 
requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption 
of water service. 

2. Do not interrupt water service without Owner's written permission. 
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PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, 
tube, fitting materials, and joining methods for specific services, service locations, 
and pipe sizes. 

B. Potable-water piping and components shall comply with NSF 14 and 
NSF 61 Annex G. Plastic piping components shall be marked with "NSF-pw." 

C. Comply with NSF Standard 372 for low lead. 

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B) water tube, 
drawn temper. 

B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure 
fittings. 

D. Copper Unions: 

1. MSS SP-123. 
2. Cast-copper-alloy, hexagonal-stock body. 
3. Ball-and-socket, metal-to-metal seating surfaces. 
4. Solder-joint or threaded ends. 

2.3 PIPING JOINING MATERIALS 

A. Solder Filler Metals: ASTM B 32, lead-free alloys. 

B. Flux: ASTM B 813, water flushable. 

2.4 TRANSITION FITTINGS 

A. General Requirements: 

1. Same size as pipes to be joined. 
2. Pressure rating at least equal to pipes to be joined. 
3. End connections compatible with pipes to be joined. 

B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified 
piping system fitting. 

C. Sleeve-Type Transition Coupling: AWWA C219. 
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2.5 DIELECTRIC FITTINGS 

A. General Requirements: Assembly of copper alloy and ferrous materials with 
separating nonconductive insulating material. Include end connections compatible 
with pipes to be joined. 

B. Dielectric Unions: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Jomar Valve. 
b. Watts; a Watts Water Technologies company. 
c. Wilkins. 

2. Standard: ASSE 1079. 
3. Pressure Rating: 125 psig minimum at 180 deg F. 
4. End Connections: Solder-joint copper alloy and threaded ferrous. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of domestic water piping. Indicated locations and arrangements are 
used to size pipe and calculate friction loss, expansion, and other design 
considerations. Install piping as indicated unless deviations to layout are approved 
on coordination drawings. 

B. Install copper tubing under building slab according to CDA's "Copper Tube 
Handbook." 

C. Install domestic water piping level without pitch and plumb. 

D. Install piping concealed from view and protected from physical contact by 
building occupants unless otherwise indicated and except in equipment rooms and 
service areas. 

E. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise. 

F. Install piping to permit valve servicing. 

G. Install piping free of sags and bends. 

H. Install fittings for changes in direction and branch connections. 

http://www.specagent.com/Lookup?ulid=1995
http://www.specagent.com/Lookup?uid=123457065252
http://www.specagent.com/Lookup?uid=123457065256
http://www.specagent.com/Lookup?uid=123457065257


Contract No. T201680108 
 

DOMESTIC WATER PIPING 221116 - 4 

I. Install escutcheons for piping penetrations of walls. Comply with requirements 
for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping." 

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe. 

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and 
fittings before assembly. 

C. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to 
end of tube. Join copper tube and fittings according to ASTM B 828 or CDA's 
"Copper Tube Handbook." 

D. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with 
materials of both piping systems. 

3.3 TRANSITION FITTING INSTALLATION 

A. Install transition couplings at joints of dissimilar piping. 

B. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: 
Plastic-to-metal transition unions. 

3.4 DIELECTRIC FITTING INSTALLATION 

A. Install dielectric fittings in piping at connections of dissimilar metal piping and 
tubing. 

B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger, support products, and installation in 
Section 220529 "Hangers and Supports for Plumbing Piping and Equipment." 

1. Vertical Piping: MSS Type 8 or 42, clamps. 
2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 
b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers. 
c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion 

rolls. 

3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS 
Type 44, pipe rolls. Support pipe rolls on trapeze. 

4. Base of Vertical Piping: MSS Type 52, spring hangers. 

B. Support vertical piping and tubing at base and at each floor. 
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C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 
3/8 inch. 

D. Install hangers for copper tubing with the following maximum horizontal spacing 
and minimum rod diameters: 

1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod. 
2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod. 
3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod. 
4. NPS 2-1/2: 108 inches with 1/2-inch rod. 
5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod. 

E. Install supports for vertical copper tubing every 10 feet. 

F. Support piping and tubing not listed in this article according to MSS SP-58 and 
manufacturer's written instructions. 

3.6 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. When installing piping adjacent to equipment and machines, allow space for 
service and maintenance. 

C. Connect domestic water piping to water-service piping with shutoff valve; extend 
and connect to the following: 

1. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, 
but not smaller than that required by plumbing code. 

3.7 IDENTIFICATION 

A. Identify system components. Comply with requirements for identification 
materials and installation in Section 220553 "Identification for Plumbing Piping 
and Equipment." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been 
inspected and approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least 
one day before inspection must be made. Perform tests specified 
below in presence of authorities having jurisdiction: 
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1) Roughing-in Inspection: Arrange for inspection of piping 
before concealing or closing in after roughing in and before 
setting fixtures. 

2) Final Inspection: Arrange for authorities having jurisdiction 
to observe tests specified in "Piping Tests" Subparagraph 
below and to ensure compliance with requirements. 

c. Reinspection: If authorities having jurisdiction find that piping will 
not pass tests or inspections, make required corrections and arrange 
for reinspection. 

d. Reports: Prepare inspection reports and have them signed by 
authorities having jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping. Check components to determine that 
they are not air bound and that piping is full of water. 

b. Test for leaks and defects in new piping and parts of existing 
piping that have been altered, extended, or repaired. If testing is 
performed in segments, submit a separate report for each test, 
complete with diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping 
uncovered and unconcealed until it has been tested and approved. 
Expose work that was covered or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 50 psig above 
operating pressure, without exceeding pressure rating of piping 
system materials. Isolate test source and allow it to stand for four 
hours. Leaks and loss in test pressure constitute defects that must 
be repaired. 

e. Repair leaks and defects with new materials, and retest piping or 
portion thereof until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and 
inspections. 

C. Prepare test and inspection reports. 

3.9 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Close drain valves, hydrants, and hose bibbs. 
2. Open shutoff valves to fully open position. 
3. Remove plugs used during testing of piping and for temporary sealing of 

piping during installation. 
4. Remove and clean strainer screens. Close drain valves and replace drain 

plugs. 
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5. Check plumbing specialties and verify proper settings, adjustments, and 
operation. 

3.10 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, 
extended, or repaired before using. 

2. Use purging and disinfecting procedures prescribed by authorities having 
jurisdiction; if methods are not prescribed, use procedures described in 
either AWWA C651 or AWWA C652 or follow procedures described 
below: 

a. Flush piping system with clean, potable water until dirty water 
does not appear at outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with 
at least 50 ppm of chlorine. Isolate with valves and allow to 
stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with 
at least 200 ppm of chlorine. Isolate and allow to stand for 
three hours. 

c. Flush system with clean, potable water until no chlorine is in water 
coming from system after the standing time. 

d. Repeat procedures if biological examination shows contamination. 
e. Submit water samples in sterile bottles to authorities having 

jurisdiction. 

B. Prepare and submit reports of purging and disinfecting activities. Include copies 
of water-sample approvals from authorities having jurisdiction. 

C. Clean interior of domestic water piping system. Remove dirt and debris as work 
progresses. 

3.11 PIPING SCHEDULE 

A. Transition and special fittings with pressure ratings at least equal to piping rating 
may be used in applications below unless otherwise indicated. 

B. Flanges and unions may be used for aboveground piping joints unless otherwise 
indicated. 
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C. Aboveground domestic water piping, NPS 2 and smaller, shall be the following: 

1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); cast-or 
wrought-copper, solder-joint fittings; and soldered joints. 

END OF SECTION 
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SECTION 221316 

SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Pipe and fittings. 
2. Specialty pipe fittings. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.5 FIELD CONDITIONS 

A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to 
facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary service according 
to requirements indicated: 

1. Notify Owner no fewer than two days in advance of proposed interruption 
of sanitary waste service. 

2. Do not proceed with interruption of sanitary waste service without 
Owner's written permission. 

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Components and installation shall be capable of withstanding the following 
minimum working pressure unless otherwise indicated: 

1. Soil, Waste, and Vent Piping: 10-foot head of water. 
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2.2 PIPING MATERIALS 

A. Piping materials shall bear label, stamp, or other markings of specified testing 
agency. 

B. Comply with requirements in "Piping Schedule" Article for applications of pipe, 
tube, fitting materials, and joining methods for specific services, service locations, 
and pipe sizes. 

2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS 

A. Pipe and Fittings: ASTM A 888 or CISPI 301. 

B. Heavy-Duty, Hubless-Piping Couplings: 

1. Manufacturers:  Subject to compliance with requirements, provide 
products by one of the following: 

a. ANACO-Husky. 
b. Clamp-All Corp. 
c. Tyler Pipe. 

2. Standards: ASTM C 1277 and ASTM C 1540. 
3. Description: Stainless-steel shield with stainless-steel bands and tightening 

devices; and ASTM C 564, rubber sleeve with integral, center pipe stop. 

2.4 PVC PIPE AND FITTINGS 

A. Comply with NSF 14, "Plastics Piping Systems Components and Related 
Materials," for plastic piping components. Include marking with "NSF-dwv" for 
plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping. 

B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent. 

C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and 
vent patterns and to fit Schedule 40 pipe. 

D. Adhesive Primer: ASTM F 656. 

E. Solvent Cement: ASTM D 2564. 

2.5 SPECIALTY PIPE FITTINGS 

A. Transition Couplings: 

1. Fitting-Type Transition Couplings: Manufactured piping coupling or 
specified piping system fitting. 

2. Shielded, Nonpressure Transition Couplings: 
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3. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Cascade Waterworks Mfg. Co. 
b. Mission Rubber Company; a division of MCP Industries, Inc. 

4. Standard: ASTM C 1460. 
5. Description: Elastomeric or rubber sleeve with full-length, corrosion-

resistant outer shield and corrosion-resistant-metal tension band and 
tightening mechanism on each end. 

6. End Connections: Same size as and compatible with pipes to be joined. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of piping systems. 

1. Indicated locations and arrangements were used to size pipe and calculate 
friction loss, expansion, pump sizing, and other design considerations. 

2. Install piping as indicated unless deviations to layout are approved on 
coordination drawings. 

B. Install piping in concealed locations unless otherwise indicated and except in 
equipment rooms and service areas. 

C. Install piping indicated to be exposed and piping in equipment rooms and service 
areas at right angles or parallel to building walls. Diagonal runs are prohibited 
unless specifically indicated otherwise. 

D. Install piping at indicated slopes. 

E. Install piping free of sags and bends. 

F. Install fittings for changes in direction and branch connections. 

G. Install piping to allow application of insulation. 

H. Make changes in direction for soil and waste drainage and vent piping using 
appropriate branches, bends, and long-sweep bends. 

1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if 
change in direction of flow is from horizontal to vertical. 

2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are 
installed back to back or side by side with common drain pipe. 

a. Straight tees, elbows, and crosses may be used on vent lines. 
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3. Do not change direction of flow more than 90 degrees. 
4. Use proper size of standard increasers and reducers if pipes of different 

sizes are connected. 

a. Reducing size of waste piping in direction of flow is prohibited. 

I. Install soil and waste and vent piping at the following minimum slopes unless 
otherwise indicated: 

1. Horizontal Sanitary Waste Piping: 2 percent downward in direction of 
flow for piping NPS 3 and smaller; 1 percent downward in direction of 
flow for piping NPS 4 and larger. 

2. Vent Piping: 1 percent down toward vertical fixture vent or toward vent 
stack. 

J. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings 
Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings." 

K. Install aboveground PVC piping according to ASTM D 2665. 

L. Plumbing Specialties: 

1. "Sanitary Waste Piping Specialties." 

M. Install cleanouts at grade and extend to where building sanitary drains connect to 
building sanitary sewers in sanitary waste gravity-flow piping. 

1. Install cleanout fitting with closure plug inside the building in sanitary 
drainage force-main piping. 

2. Comply with requirements for cleanouts specified in Section 221319 
"Sanitary Waste Piping Specialties." 

N. Do not enclose, cover, or put piping into operation until it is inspected and 
approved by authorities having jurisdiction. 

O. Install escutcheons for piping penetrations of walls, ceilings, and floors. 

1. Comply with requirements for escutcheons specified in Section 220518 
"Escutcheons for Plumbing Piping." 

3.2 JOINT CONSTRUCTION 

A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron 
Soil Pipe and Fittings Handbook" for hubless-piping coupling joints. 

B. Join stainless-steel pipe and fittings with gaskets according to ASME A112.3.1. 

C. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining 
surfaces. Join pipe and fittings according to the following: 
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1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, 
and solvent cements. 

2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 
appendixes. 

3.3 SPECIALTY PIPE FITTING INSTALLATION 

A. Transition Couplings: 

1. Install transition couplings at joints of piping with small differences in 
ODs. 

2. In Waste Drainage Piping: Shielded, nonpressure transition couplings. 

a. NPS 1-1/2 and Smaller: Fitting-type transition couplings. 
b. NPS 2 and Larger: Pressure transition couplings. 

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hanger and support devices and installation 
specified in Section 220529 "Hangers and Supports for Plumbing Piping and 
Equipment." 

1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive 
environments. 

2. Install stainless-steel pipe hangers for horizontal piping in corrosive 
environments. 

3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive 
environments. 

4. Install stainless-steel pipe support clamps for vertical piping in corrosive 
environments. 

5. Vertical Piping: MSS Type 8 or Type 42, clamps. 
6. Install individual, straight, horizontal piping runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 

7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS 
Type 44, pipe rolls. Support pipe rolls on trapeze. 

B. Support horizontal piping within 12 inches of each fitting and coupling. 

C. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch 
minimum rods. 

D. Install hangers for cast-iron soil piping with the following maximum horizontal 
spacing and minimum rod diameters: 

1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod. 
2. NPS 3: 60 inches with 1/2-inch rod. 
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3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod. 
4. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for 

fittings is limited to 60 inches. 

E. Install supports for vertical cast-iron soil piping every 15 feet. 

F. Install hangers for PVC piping with the following maximum horizontal spacing 
and minimum rod diameters: 

1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod. 
2. NPS 3: 48 inches with 1/2-inch rod. 
3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod. 

G. Install supports for vertical PVC piping every 48 inches. 

H. Support piping and tubing not listed above according to MSS SP-58 and 
manufacturer's written instructions. 

3.5 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition 
fitting to join dissimilar piping materials. 

C. Connect waste and vent piping to the following: 

1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not 
smaller than required by plumbing code. 

2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in 
sizes indicated, but not smaller than required by authorities having 
jurisdiction. 

3. Install test tees (wall cleanouts) in conductors near floor and floor 
cleanouts with cover flush with floor. 

D. Where installing piping adjacent to equipment, allow space for service and 
maintenance of equipment. 

3.6 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping. 

B. Comply with requirements for identification specified in Section 220553 
"Identification for Plumbing Piping and Equipment." 
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3.7 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before 
inspection must be made. Perform tests specified below in presence of authorities 
having jurisdiction. 

1. Roughing-in Inspection: Arrange for inspection of piping before 
concealing or closing-in after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having 
jurisdiction to observe tests specified below and to ensure compliance with 
requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test 
or inspection, make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having 
jurisdiction. 

D. Test sanitary waste and vent piping according to procedures of authorities having 
jurisdiction or, in absence of published procedures, as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that 
have been altered, extended, or repaired. 

a. If testing is performed in segments, submit separate report for each 
test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced 
waste and vent piping until it has been tested and approved. 

a. Expose work that was covered or concealed before it was tested. 

3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except 
outside leaders on completion of roughing-in. 

a. Close openings in piping system and fill with water to point of 
overflow, but not less than 10-foot head of water. 

b. From 15 minutes before inspection starts to completion of 
inspection, water level must not drop. 

c. Inspect joints for leaks. 

4. Finished Plumbing Test Procedure: After plumbing fixtures have been set 
and traps filled with water, test connections and prove they are gastight 
and watertight. 

a. Plug vent-stack openings on roof and building drains where they 
leave building. Introduce air into piping system equal to pressure 
of 1-inch wg. 
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b. Use U-tube or manometer inserted in trap of water closet to 
measure this pressure. 

c. Air pressure must remain constant without introducing additional 
air throughout period of inspection. 

d. Inspect plumbing fixture connections for gas and water leaks. 

5. Repair leaks and defects with new materials and retest piping, or portion 
thereof, until satisfactory results are obtained. 

6. Prepare reports for tests and required corrective action. 

3.8 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect sanitary waste and vent piping during remainder of construction period to 
avoid clogging with dirt and debris and to prevent damage from traffic and 
construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

D. Repair damage to adjacent materials caused by waste and vent piping installation. 

3.9 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise 
indicated. 

B. Aboveground, soil, waste and vent piping NPS 4 and smaller shall be any of the 
following: 

1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping 
couplings; and coupled joints. 

2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints. 
3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition 

couplings. 

END OF SECTION  
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SECTION 224213.13  

COMMERCIAL WATER CLOSETS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Water closets. 
2. Flushometer valves. 
3. Toilet seats. 
4. Supports. 

1.3 DEFINITIONS 

A. Effective Flush Volume: Average of two reduced flushes and one full flush per 
fixture. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for water closets. 

2. Include rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

B. Shop Drawings: Include diagrams for power, signal, and control wiring. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For flushometer valves and electronic sensors 
to include in operation and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that are packaged with protective covering for storage and 
identified with labels describing contents. 
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1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each 
type installed, but no fewer than one of each type. 

PART 2 - PRODUCTS 

2.1 WALL-MOUNTED WATER CLOSETS 

A. Water Closets P-1 & P-1A: Wall mounted, top spud, accessible. 

1. Basis-of-Design Product:  Subject to compliance with requirements, 
provide Kohler Company Kingston Model K-4323 or comparable product 
by one of the following: 

a. Crane Plumbing, L.L.C. 
b. American Standard Co. 
c. TOTO USA, INC. 

2. Bowl: 

a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5. 
b. Material: Vitreous china. 
c. Type: Siphon jet. 
d. Style: Flushometer valve. 
e. Height: Standard. 
f. Rim Contour: Elongated. 
g. Water Consumption: 1.28 gal. per flush. 
h. Spud Size and Location: NPS 1-1/2; Rear Spud. 

3. Support: Water closet carrier. 
4. Water-Closet Mounting Height: Standard (P-1) and Handicapped (P-1A) 

according to ICC/ANSI A117.1. 

2.2 FLUSHOMETER VALVES 

A. Hard-Wired, Solenoid-Actuator, Concealed Diaphragm Flushometer Valves P-1 
& P-1A: 

1. Basis-of-Design Product:  Subject to compliance with requirements, 
provide Sloan 140-1.28 2-10 ¾ LDIM ESS TMO or comparable product 
by one of the following: 

a. Coyne & Delany Co. 
b. Gerber Plumbing Fixtures LLC. 

2. Standard: ASSE 1037. 
3. Minimum Pressure Rating: 125 psig. 
4. Features: Include integral check stop and backflow-prevention device. 
5. Material: Brass body with corrosion-resistant components. 
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6. Exposed Flushometer-Valve Finish: Chrome plated. 
7. Panel Finish: Chrome plated. 
8. Style: Concealed. 
9. Actuator: Solenoid complying with UL 1951, and listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

10. Trip Mechanism: Hard-wired electronic sensor complying with UL 1951, 
and listed and labeled as defined in NFPA 70, by a qualified testing 
agency, and marked for intended location and application. 

11. Override: Manual override button. 
12. Consumption: 1.28 gallon per flush. 
13. Minimum Inlet: NPS 1, Rear spud fixture connection. 
14. Minimum Outlet: NPS 1-1/4. 

2.3 TOILET SEATS 

A. Toilet Seats P-1 & P-1A: 

1. Basis-of-Design Product:  Subject to compliance with requirements, 
provide Church Seats Model 295C or comparable product by one of the 
following: 

a. Bemis Manufacturing Company. 
b. Church Seats. 
c. Olsonite Seat Co. 

 
2. Standard: IAPMO/ANSI Z124.5. 
3. Material: Plastic. 
4. Type: Commercial (Heavy duty). 
5. Shape: Elongated rim, open front. 
6. Hinge: Self-sustaining, check. 
7. Hinge Material: Noncorroding metal. 
8. Seat Cover: Not required. 
9. Color: White. 

2.4 SUPPORTS 

A. Water Closet Carrier: 

1. Manufacturers:  Subject to compliance with requirements, provide 
products by one of the following: 

a. Josam Company. 
b. Jay R. Smith Mfg. 
c. Tyler Pipe; Wade Div. 

 

2. Standard: ASME A112.6.1M. 
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3. Description: Waste-fitting assembly, as required to match drainage piping 
material and arrangement with faceplates, couplings gaskets, and feet; 
bolts and hardware matching fixture. Include additional extension 
coupling, faceplate, and feet for installation in wide pipe space. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping 
systems to verify actual locations of piping connections before water-closet 
installation. 

B. Examine walls and floors for suitable conditions where water closets will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Water-Closet Installation: 

1. Install level and plumb according to roughing-in drawings. 
2. Install accessible, wall-mounted water closets at mounting height for 

handicapped/elderly, according to ICC/ANSI A117.1. 

B. Support Installation: 

1. Use carrier supports with waste-fitting assembly and seal. 
2. Install wall-mounted, back-outlet water-closet supports with waste-fitting 

assembly and waste-fitting seals; and affix to building substrate. 

C. Flushometer-Valve Installation: 

1. Install flushometer-valve, water-supply fitting on each supply to each 
water closet. 

2. Attach supply piping to supports or substrate within pipe spaces behind 
fixtures. 

3. Install lever-handle flushometer valves for accessible water closets with 
handle mounted on open side of water closet. 

4. Install actuators in locations that are easy for people with disabilities to 
reach. 

D. Install toilet seats on water closets. 

E. Wall Flange and Escutcheon Installation: 
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1. Install wall flanges or escutcheons at piping wall penetrations in exposed, 
finished locations and within cabinets and millwork. 

2. Install deep-pattern escutcheons if required to conceal protruding fittings. 

F. Joint Sealing: 

1. Seal joints between water closets and walls and floors using sanitary-type, 
one-part, mildew-resistant silicone sealant. 

2. Match sealant color to water-closet color. 
3. Comply with sealant requirements specified in Section 079200 "Joint 

Sealants." 

3.3 CONNECTIONS 

A. Connect water closets with water supplies and soil, waste, and vent piping. Use 
size fittings required to match water closets. 

B. Comply with water piping requirements specified in Section 221116 "Domestic 
Water Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 
"Sanitary Waste and Vent Piping." 

D. Where installing piping adjacent to water closets, allow space for service and 
maintenance. 

3.4 ADJUSTING 

A. Operate and adjust water closets and controls. Replace damaged and 
malfunctioning water closets, fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

3.5 CLEANING AND PROTECTION 

A. Clean water closets and fittings with manufacturers' recommended cleaning 
methods and materials. 

B. Install protective covering for installed water closets and fittings. 

C. Do not allow use of water closets for temporary facilities unless approved in 
writing by Owner. 

END OF SECTION 
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SECTION 224213.16 

COMMERCIAL URINALS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Urinals. 
2. Flushometer valves. 
3. Supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for urinals. 

2. Include rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

B. Shop Drawings: Include diagrams for power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For flushometer valves and electronic sensors 
to include in operation and maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that are packaged with protective covering for storage and 
identified with labels describing contents. 

1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each 
type installed, but no fewer than one of each type. 
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PART 2 - PRODUCTS 

2.1 WALL-HUNG URINALS 

A. Urinals P-2 and P-2A: Wall hung, back outlet, washout, accessible. 

1. Basis-of-Design Product:  Subject to compliance with requirements, 
provide Kohler Company Bardon Model K-4904-ER or comparable 
product by one of the following: 

a. Crane Plumbing, L.L.C. 
b. American Standard Co. 
c. TOTO USA, INC 

 
2. Fixture: 

a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5. 
b. Material: Vitreous china. 
c. Type: Washout with extended shields. 
d. Strainer or Trapway: Manufacturer's standard strainer with integral 

trap. 
e. Water Consumption: 0.125 gallons per flush. 
f. Spud Size and Location: NPS 3/4 back. 
g. Outlet Size and Location: NPS 2, back. 
h. Color: White. 

3. Flushometer Valve: Refer to "Urinal Flushometer Valves" Article. 
4. Waste Fitting: 

a. Standard: ASME A112.18.2/CSA B125.2 for coupling. 
b. Size: NPS 2. 

5. Support: Type I Urinal Carrier with fixture support plates and coupling 
with seal and fixture bolts and hardware matching fixture. Include 
rectangular, steel uprights.. 

6. Urinal Mounting Height: Standard (P-1), Handicapped (P-1A) according 
to ICC A117.1. 

2.2 URINAL FLUSHOMETER VALVES 

A. Hard-Wired, Solenoid-Actuator, Diaphragm Flushometer Valves P-2 and P-2A: 

1. Basis-of-Design Product:  Subject to compliance with requirements, 
provide Sloan 195-0.125 2-10 ¾ DBP ESS TMO or comparable product 
by one of the following: 

a. Coyne & Delany Co. 
b. Gerber Plumbing Fixtures LLC. 

http://www.specagent.com/LookUp/?ulid=3696&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823108&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823099&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823120&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=3696&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823186&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823190&mf=95&src=wd


Contract No. T201680108 
 

COMMERCIAL URINALS 224213.16 - 3 

 

2. Standard: ASSE 1037. 
3. Minimum Pressure Rating: 125 psig. 
4. Features: Include integral check stop and backflow-prevention device. 
5. Material: Brass body with corrosion-resistant components. 
6. Exposed Flushometer-Valve Finish: Chrome plated. 
7. Panel Finish: Chrome plated. 
8. Style: Concealed. 
9. Actuator: Solenoid complying with UL 1951; listed and labeled as defined 

in NFPA 70, by a qualified testing agency; and marked for intended 
location and application. 

10. Trip Mechanism: Hard-wired electronic sensor complying with UL 1951; 
listed and labeled as defined in NFPA 70, by a qualified testing agency; 
and marked for intended location and application. 

11. Override: Manual override button. 
12. Consumption: 0.125 gallon per flush. 
13. Minimum Inlet: NPS ¾, Rear spud fixture connection 
14. Minimum Outlet: NPS 3/4. 

2.3 SUPPORTS 

A. Type I Urinal Carrier: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Josam Company. 
b. Jay R. Smith Mfg. 
c. Tyler Pipe; Wade Div. 

2. Standard: ASME A112.6.1M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping 
systems to verify actual locations of piping connections before urinal installation. 

B. Examine walls and floors for suitable conditions where urinals will be installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Urinal Installation: 
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1. Install urinals level and plumb according to roughing-in drawings. 
2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached 

to supports. 
3. Install accessible, wall-mounted urinals at mounting height for the 

handicapped/elderly, according to ICC/ANSI A117.1. 

B. Support Installation: 

1. Install supports, affixed to building substrate, for wall-hung urinals. 
2. Use off-floor carriers with waste fitting and seal for back-outlet urinals. 
3. Use carriers without waste fitting for urinals with tubular waste piping. 
4. Use chair-type carrier supports with rectangular steel uprights for 

accessible urinals. 

C. Flushometer-Valve Installation: 

1. Install flushometer-valve water-supply fitting on each supply to each 
urinal. 

2. Attach supply piping to supports or substrate within pipe spaces behind 
fixtures. 

D. Wall Flange and Escutcheon Installation: 

1. Install wall flanges or escutcheons at piping wall penetrations in exposed, 
finished locations. 

E. Joint Sealing: 

1. Seal joints between urinals and walls and floors using sanitary-type, one-
part, mildew-resistant silicone sealant. 

2. Match sealant color to urinal color. 
3. Comply with sealant requirements specified in Section 079200 "Joint 

Sealants." 

3.3 CONNECTIONS 

A. Connect urinals with water supplies and soil, waste, and vent piping. Use size 
fittings required to match urinals. 

B. Comply with water piping requirements specified in Section 221116 "Domestic 
Water Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 
"Sanitary Waste and Vent Piping." 

D. Where installing piping adjacent to urinals, allow space for service and 
maintenance. 
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3.4 ADJUSTING 

A. Operate and adjust urinals and controls. Replace damaged and malfunctioning 
urinals, fittings, and controls. 

B. Adjust water pressure at flushometer valves to produce proper flow. 

3.5 CLEANING AND PROTECTION 

A. Clean urinals and fittings with manufacturers' recommended cleaning methods 
and materials. 

B. Install protective covering for installed urinals and fittings. 

C. Do not allow use of urinals for temporary facilities unless approved in writing by 
Owner. 

END OF SECTION 
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SECTION 224216.13 

COMMERCIAL LAVATORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Lavatories. 
2. Faucets. 
3. Supports. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for lavatories. 

2. Include rated capacities, operating characteristics, electrical 
characteristics, and furnished specialties and accessories. 

B. Shop Drawings: Include diagrams for power, signal, and control wiring of 
automatic faucets. 

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Counter cutout templates for mounting of counter-
mounted lavatories. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For lavatories and faucets to include in 
operation and maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 
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1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type 
and size installed. 

2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type 
and size installed. 

PART 2 - PRODUCTS 

2.1 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES 

A. Lavatory P-3: Ledge back, vitreous china, wall mounted, accessible. 

1. Basis-of-Design Product:  Subject to compliance with requirements, 
provide Kohler Company Kingston Model K-2007 or comparable product 
by one of the following: 

a. Crane Plumbing, L.L.C. 
b. American Standard Co. 
c. TOTO USA, INC 

2. Fixture: 

a. Standard: ASME A112.19.2/CSA B45.1. 
b. Type: For wall hanging. 
c. Nominal Size: Oval, 21 by 18 inches. 
d. Faucet-Hole Punching: One hole. 
e. Faucet-Hole Location: Top. 
f. Color: White. 
g. Mounting Material: Chair carrier. 

3. Support: Type II, concealed-arm lavatory carrier with 
escutcheons. Include rectangular, steel uprights. 

4. Lavatory Mounting Height: Handicapped/elderly according to 
ICC A117.1. 

2.2 SOLID-BRASS, AUTOMATICALLY OPERATED LAVATORY FAUCETS 

A. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System 
Components - Health Effects," for faucet materials that will be in contact with 
potable water. 

B. Lavatory Faucets P-3 and P-4: Automatic-type, hard-wired, electronic-sensor-
operated, nonmixing, solid-brass valve. 

1. Basis-of-Design Product:  Subject to compliance with requirements, 
provide Chicago Faucets Hytronic Model 116.103.AB.1 and Chicago 
Faucets mixing valve Model 131-ABNF or comparable product by one of 
the following: 

http://www.specagent.com/LookUp/?ulid=3696&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823108&mf=95&src=wd
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a. Delta Faucets. 
b. Bradley. 
c. TOTO USA, INC. 

2. Standards: ASME A112.18.1/CSA B125.1 and UL 1951. 
3. Electrical Components, Devices, and Accessories: Listed and labeled as 

defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

4. General: Coordinate faucet inlet with mixing valve supplies and fixture 
hole punching’s; coordinate outlet with spout and fixture receptor. 

5. Body Type: Single hole. 
6. Body Material: Commercial, solid brass. 
7. Finish: Polished chrome plate. 
8. Maximum Flow Rate: 0.5 gpm of tempered water from mixing valve. 
9. Mounting Type: Deck, concealed. 
10. Spout: Rigid, gooseneck type. 
11. Spout Outlet: Aerator. 
12. Drain: Not part of faucet. 
13. Mixing Valve: Thermostatic mixing valve ASSE 1070. 
14. Transformer: Provide hard wired transformer for multi-faucet use. 

2.3 SUPPORTS 

A. Type II Lavatory Carrier: 

1. Manufacturers:  Subject to compliance with requirements, provide 
products by one of the following: 

a. Josam Company. 
b. Jay R. Smith Mfg. 
c. Tyler Pipe; Wade Div. 

2. Standard: ASME A112.6.1M. 

2.4 SUPPLY FITTINGS 

A. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System 
Components - Health Effects," for supply-fitting materials that will be in contact 
with potable water. 

B. Standard: ASME A112.18.1/CSA B125.1. 

C. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching 
water-supply piping size. Include chrome-plated-brass or stainless-steel wall 
flange. 

D. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression 
valve with inlet connection matching supply piping. 

http://www.specagent.com/LookUp/?uid=123456823120&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=3706&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456823784&mf=95&src=wd
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E. Operation: Loose key. 

F. Risers: 

1. NPS 3/8. 
2. ASME A112.18.6, braided- or corrugated-stainless-steel, flexible hose 

riser. 

2.5 WASTE FITTINGS 

A. Standard: ASME A112.18.2/CSA B125.2. 

B. Drain: Grid type with NPS 1-1/4 straight tailpiece. 

C. Trap: 

1. Size: NPS 1-1/2 by NPS 1-1/4. 
2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 

0.032-inch- thick brass tube to wall and chrome-plated, brass or steel wall 
flange. 

2.6 SUPPORTS 

A. Type II Lavatory Carrier: 

1. Standard: ASME A112.6.1M. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine roughing-in of water supply and sanitary drainage and vent piping 
systems to verify actual locations of piping connections before lavatory 
installation. 

B. Examine counters and walls for suitable conditions where lavatories will be 
installed. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install lavatories level and plumb according to roughing-in drawings. 

B. Install supports, affixed to building substrate, for wall-mounted lavatories. 

C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height 
for people with disabilities or the elderly, according to ICC/ANSI A117.1. 
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D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished 
locations. Use deep-pattern escutcheons if required to conceal protruding fittings. 
Comply with escutcheon requirements specified in Section 220518 "Escutcheons 
for Plumbing Piping." 

E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, 
mildew-resistant silicone sealant. Match sealant color to fixture color. Comply 
with sealant requirements specified in Section 079200 "Joint Sealants." 

F. Install protective shielding pipe covers and enclosures on exposed supplies and 
waste piping of accessible lavatories. Comply with requirements in 
Section 220719 "Plumbing Piping Insulation." 

3.3 CONNECTIONS 

A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, 
and vent piping. Use size fittings required to match fixtures. 

B. Comply with water piping requirements specified in Section 221116 "Domestic 
Water Piping." 

C. Comply with soil and waste piping requirements specified in Section 221316 
"Sanitary Waste and Vent Piping." 

3.4 ADJUSTING 

A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning 
lavatories, fittings, and controls. 

B. Adjust water pressure at faucets to produce proper flow. 

3.5 CLEANING AND PROTECTION 

A. After completing installation of lavatories, inspect and repair damaged finishes. 

B. Clean lavatories, faucets, and other fittings with manufacturers' recommended 
cleaning methods and materials. 

C. Provide protective covering for installed lavatories and fittings. 

D. Do not allow use of lavatories for temporary facilities unless approved in writing 
by Owner. 

END OF SECTION  
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SECTION 230529 

HANGERS AND SUPPORTS FOR HVAC PIPING AND EQUIPMENT GENERAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal pipe hangers and supports. 
2. Thermal-hanger shield inserts. 
3. Equipment supports. 

1.2 PERFORMANCE REQUIREMENTS 

A. Structural Performance: Hangers and supports for HVAC piping and equipment 
shall withstand the effects of gravity loads and stresses within limits and under 
conditions indicated according to ASCE/SEI 7. 

1. Design supports for multiple pipes capable of supporting combined weight 
of supported systems, system contents, and test water. 

2. Design equipment supports capable of supporting combined operating 
weight of supported equipment and connected systems and components. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

PART 2 - PRODUCTS 

2.1 METAL PIPE HANGERS AND SUPPORTS 

A. Carbon-Steel Pipe Hangers and Supports: 

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated 
components. 

2. Galvanized Metallic Coatings: Pregalvanized or hot dipped. 
3. Nonmetallic Coatings: Plastic coating, jacket, or liner. 
4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or 

cushion to support bearing surface of piping. 
5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon 

steel. 

B. Copper Pipe Hangers: 
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1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, 
factory-fabricated components. 

2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-
coated steel or stainless steel. 

2.2 THERMAL-HANGER SHIELD INSERTS 

A. Insulation-Insert Material: ASTM C 552, Type II cellular glass with 100-psig 
minimum compressive strength and vapor barrier. 

B. For Clamped Systems: Insert and shield shall cover entire circumference of pipe. 

C. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of 
pipe. 

D. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating 
below ambient air temperature. 

2.3 EQUIPMENT SUPPORTS 

A. Description: Welded, shop- or field-fabricated equipment support made from 
structural carbon-steel shapes. 

2.4 MISCELLANEOUS MATERIALS 

A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black 
and galvanized. 

PART 3 - EXECUTION 

3.1 HANGER AND SUPPORT INSTALLATION 

A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install 
hangers, supports, clamps, and attachments as required to properly support piping 
from the building structure. 

B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated 
piping. 

C. Install hangers and supports complete with necessary attachments, inserts, bolts, 
rods, nuts, washers, and other accessories. 

D. Install hangers and supports to allow controlled thermal and seismic movement of 
piping systems, to permit freedom of movement between pipe anchors, and to 
facilitate action of expansion joints, expansion loops, expansion bends, and 
similar units. 

E. Install lateral bracing with pipe hangers and supports to prevent swaying. 
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F. Install building attachments attach to structural steel or wood. Install additional 
attachments at concentrated loads and at changes in direction of piping.  

G. Load Distribution: Install hangers and supports so that piping live and dead loads 
and stresses from movement will not be transmitted to connected equipment. 

H. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to 
not exceed maximum pipe deflections allowed by ASME B31.9 for building 
services piping. 

I. Insulated Piping: 

1. Attach clamps and spacers to piping. 

a. Piping Operating above Ambient Air Temperature: Clamp may 
project through insulation. 

b. Piping Operating below Ambient Air Temperature: Use thermal-
hanger shield insert with clamp sized to match OD of insert. 

c. Do not exceed pipe stress limits allowed by ASME B31.9 for 
building services piping. 

2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor 
barrier is indicated. Fill interior voids with insulation that matches 
adjoining insulation. 

a. Option: Thermal-hanger shield inserts may be used. 

3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor 
barrier. Shields shall span an arc of 180 degrees. 

a. Option: Thermal-hanger shield inserts may be used. 

4. Shield Dimensions for Pipe: Not less than the following: 

a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick. 

5. Thermal-Hanger Shields: Install with insulation same thickness as piping 
insulation. 

3.2 EQUIPMENT SUPPORTS 

A. Provide lateral bracing, to prevent swaying, for equipment supports. 

3.3 ADJUSTING 

A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments 
and to achieve indicated slope of pipe. 

B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches. 
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3.4 HANGER AND SUPPORT SCHEDULE 

A. Specific hanger and support requirements are in Sections specifying piping 
systems and equipment. 

B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not 
specified in piping system Sections. 

C. Use hangers and supports with galvanized metallic coatings for piping and 
equipment that will not have field-applied finish. 

D. Use nonmetallic coatings on attachments for electrolytic protection where 
attachments are in direct contact with copper tubing. 

E. Use carbon-steel pipe hangers, supports and attachments for general service 
applications. 

F. Use copper-plated pipe hangers and copper attachments for copper piping and 
tubing. 

G. Use thermal-hanger shield inserts for insulated piping and tubing. 

H. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except 
as specified in piping system Sections, install the following types: 

1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of 
noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30. 

I. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for 
heavy loads. 

2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations. 

J. Building Attachments: Unless otherwise indicated and except as specified in 
piping system Sections, install the following types: 

1. Top-Beam C-Clamps (MSS Type 19): For use under roof installations 
with bar-joist construction, to attach to top flange of structural shape. 

2. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom 
flange of beams, channels, or angles. 

3. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom 
flange of beams. 

4. Welded Beam Attachments (MSS Type 22): For attaching to bottom of 
beams if loads are considerable and rod sizes are large. 

5. C-Clamps (MSS Type 23): For structural shapes. 
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6. Welded-Steel Brackets: For support of pipes from below, or for 
suspending from above by using clip and rod. Use one of the following for 
indicated loads: 

a. Light (MSS Type 31): 750 lb. 

7. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams. 
8. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at 

beam is required. 

K. Saddles and Shields: Unless otherwise indicated and except as specified in piping 
system Sections, install the following types: 

1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior 
voids with insulation that matches adjoining insulation. 

2. Protection Shields (MSS Type 40): Of length recommended in writing by 
manufacturer to prevent crushing insulation. 

3. Thermal-Hanger Shield Inserts: For supporting insulated pipe. 

END OF SECTION 
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SECTION 230593 

TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

2. Testing, Adjusting, and Balancing Equipment: 

a. Condensing units. 

3. Testing, adjusting, and balancing existing systems and equipment. 

1.2 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. NEBB: National Environmental Balancing Bureau. 

C. TAB: Testing, adjusting, and balancing. 

D. TABB: Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist: An entity engaged by contractor to perform TAB Work. 

1.3 ACTION SUBMITTALS 

A. Certified TAB reports. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit 
documentation that the TAB specialist and this Project's TAB team members meet 
the qualifications specified in "Quality Assurance" Article. 

B. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, 
submit TAB strategies and step-by-step procedures as specified in "Preparation" 
Article. 

C. System Readiness Checklists: Within 60 days of Contractor's Notice to Proceed, 
submit system readiness checklists as specified in "Preparation" Article. 
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D. Examination Report: Submit a summary report of the examination review 
required in "Examination" Article. 

E. Certified TAB reports. 

F. Sample report forms. 

G. Instrument calibration reports, to include the following: 

1. Instrument type and make. 
2. Serial number. 
3. Application. 
4. Dates of use. 
5. Dates of calibration. 

1.5 QUALITY ASSURANCE 

A. TAB Specialists Qualifications: Certified by AABC, NEBB, or TABB. 

1. TAB Field Supervisor: Employee of the TAB specialist and certified by 
AABC, NEBB, or TABB. 

2. TAB Technician: Employee of the TAB specialist and certified by AABC, 
NEBB, or TABB as a TAB technician. 

B. Certify TAB field data reports and perform the following: 

1. Review field data reports to validate accuracy of data and to prepare 
certified TAB reports. 

2. Certify that the TAB team complied with the approved TAB plan and the 
procedures specified and referenced in this Specification. 

C. TAB Report Forms: Use standard TAB contractor's forms approved by Architect. 

D. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in 
ASHRAE 111, Section 5, "Instrumentation." 

E. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 
- "Air Balancing." 

F. ASHRAE/IESNA Compliance: Applicable requirements in 
ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing." 

1.6 FIELD CONDITIONS 

A. Partial Owner Occupancy: Owner may occupy completed areas of building before 
Substantial Completion. Cooperate with Owner during TAB operations to 
minimize conflicts with Owner's operations. 
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PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements 
and to discover conditions in systems' designs that may preclude proper TAB of 
systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, 
thermometer wells, flow-control devices, balancing valves and fittings, and 
manual volume dampers. Verify that locations of these balancing devices are 
applicable for intended purpose and are accessible. 

C. Examine the approved submittals for HVAC systems and equipment. 

D. Examine ceiling plenums used for supply, return, or relief air to verify that they 
meet the leakage class of connected ducts. Verify that penetrations in plenum 
walls are sealed. 

E. Examine equipment performance data including fan and pump curves. 

1. Relate performance data to Project conditions and requirements, including 
system effects that can create undesired or unpredicted conditions that 
cause reduced capacities in all or part of a system. 

2. Calculate system-effect factors to reduce performance ratings of HVAC 
equipment when installed under conditions different from the conditions 
used to rate equipment performance. To calculate system effects for air 
systems, use tables and charts found in AMCA 201, "Fans and Systems," 
or in SMACNA's "HVAC Systems - Duct Design." Compare results with 
the design data and installed conditions. 

F. Examine system and equipment installations and verify that field quality-control 
testing, cleaning, and adjusting specified in individual Sections have been 
performed. 

G. Examine test reports specified in individual system and equipment Sections. 

H. Examine HVAC equipment and filters and verify that bearings are greased, belts 
are aligned and tight, and equipment with functioning controls is ready for 
operation. 

I. Examine control valves for proper installation for their intended function of 
throttling, diverting, or mixing fluid flows. 

J. Examine heat-transfer coils for correct piping connections and for clean and 
straight fins. 
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K. Examine system pumps to ensure absence of entrained air in the suction piping. 

L. Examine operating safety interlocks and controls on HVAC equipment. 

M. Report deficiencies discovered before and during performance of TAB 
procedures. Observe and record system reactions to changes in conditions. Record 
default set points if different from indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes the following: 

1. Equipment and systems to be tested. 
2. Strategies and step-by-step procedures for balancing the systems. 
3. Instrumentation to be used. 
4. Sample forms with specific identification for all equipment. 

B. Perform system-readiness checks of HVAC systems and equipment to verify 
system readiness for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Verify that leakage and pressure tests on air distribution systems 
have been satisfactorily completed. 

b. Duct systems are complete with terminals installed. 
c. Volume, smoke, and fire dampers are open and functional. 
d. Clean filters are installed. 
e. Fans are operating, free of vibration, and rotating in correct 

direction. 
f. Automatic temperature-control systems are operational. 
g. Ceilings are installed. 
h. Windows and doors are installed. 
i. Suitable access to balancing devices and equipment is provided. 

2. Hydronics: 

a. Verify leakage and pressure tests on water distribution systems 
have been satisfactorily completed. 

b. Piping is complete. 
c. Water treatment is complete. 
d. Systems are flushed, filled, and air purged. 
e. Strainers are pulled and cleaned. 
f. Control valves are functioning per the sequence of operation. 
g. Shutoff and balance valves have been verified to be 100 percent 

open. 
h. Pumps are started and proper rotation is verified. 
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i. Pump gage connections are installed directly at pump inlet and 
outlet flanges or in discharge and suction pipe prior to valves or 
strainers. 

j. Suitable access to balancing devices and equipment is provided. 

3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the 
procedures contained in AABC's "National Standards for Total System Balance", 
NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of 
Environmental Systems", or SMACNA's "HVAC Systems - Testing, Adjusting, 
and Balancing" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes 
to the minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material 
and thickness as used to construct ducts. 

2. After testing and balancing, install test ports and duct access doors that 
comply with requirements in Section 233300 "Air Duct Accessories." 

3. Install and join new insulation that matches removed materials. Restore 
insulation, coverings, vapor barrier, and finish according to 
Section 230713 "Duct Insulation," and Section 230719 "HVAC Piping 
Insulation." 

C. Mark equipment and balancing devices, including damper-control positions, valve 
position indicators, fan-speed-control levers, and similar controls and devices, 
with paint or other suitable, permanent identification material to show final 
settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors 
and recommended testing procedures. Cross-check the summation of required 
outlet volumes with required fan volumes. 

B. Determine the best locations in main and branch ducts for accurate duct-airflow 
measurements. 

C. Locate start-stop and disconnect switches, electrical interlocks, and motor starters. 

D. Verify that motor starters are equipped with properly sized thermal protection. 

E. Check dampers for proper position to achieve desired airflow path. 

F. Check for airflow blockages. 
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G. Check condensate drains for proper connections and functioning. 

H. Check for proper sealing of air-handling-unit components. 

I. Verify that air duct system is sealed as specified in Section 233113 "Metal 
Ducts." 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan 
speed listed by fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper 
position that simulates minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by Pitot-tube 
traverse. If necessary, perform multiple Pitot-tube traverses to 
obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse 
measurements, a coil traverse may be acceptable. 

d. If a reliable Pitot-tube traverse or coil traverse is not possible, 
measure airflow at terminals and calculate the total airflow. 

2. Measure fan static pressures as follows to determine actual static pressure: 

a. Measure outlet static pressure as far downstream from the fan as 
practical and upstream from restrictions in ducts such as elbows 
and transitions. 

b. Measure static pressure directly at the fan outlet or through the 
flexible connection. 

c. Measure inlet static pressure of single-inlet fans in the inlet duct as 
near the fan as possible, upstream from the flexible connection, 
and downstream from duct restrictions. 

d. Measure inlet static pressure of double-inlet fans through the wall 
of the plenum that houses the fan. 

3. Measure static pressure across each component that makes up an air-
handling unit. 

a. Report the cleanliness status of filters and the time static pressures 
are measured. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to 
indicated airflows within specified tolerances. 

C. Measure air outlets and inlets without making adjustments. 
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1. Measure terminal outlets using a direct-reading hood or outlet 
manufacturer's written instructions and calculating factors. 

D. Adjust air outlets and inlets for each space to indicated airflows within specified 
tolerances of indicated values. Make adjustments using branch volume dampers 
rather than extractors and the dampers at air terminals. 

1. Adjust each outlet in same room or space to within specified tolerances of 
indicated quantities without generating noise levels above the limitations 
prescribed by the Contract Documents. 

2. Adjust patterns of adjustable outlets for proper distribution without drafts. 

3.6 PROCEDURES FOR CONDENSING UNITS 

A. Verify proper rotation of fans. 

B. Record fan and motor operating data. 

3.7 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING 
SYSTEMS 

A. Perform a preconstruction inspection of existing equipment that is to remain and 
be reused. 

1. Measure and record the operating speed, airflow, and static pressure of 
each fan. 

2. Measure motor voltage and amperage. Compare the values to motor 
nameplate information. 

3. Check the refrigerant charge. 
4. Check the condition of filters. 
5. Check the condition of coils. 
6. Check the operation of the drain pan and condensate-drain trap. 
7. Check bearings and other lubricated parts for proper lubrication. 
8. Report on the operating condition of the equipment and the results of the 

measurements taken. Report deficiencies. 

B. Before performing testing and balancing of existing systems, inspect existing 
equipment that is to remain and be reused to verify that existing equipment has 
been cleaned and refurbished. Verify the following: 

1. New filters are installed. 
2. Coils are clean and fins combed. 
3. Drain pans are clean. 
4. Fans are clean. 
5. Bearings and other parts are properly lubricated. 
6. Deficiencies noted in the preconstruction report are corrected. 
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C. Perform testing and balancing of existing systems to the extent that existing 
systems are affected by the renovation work. 

1. Compare the indicated airflow of the renovated work to the measured fan 
airflows, and determine the new fan speed and the face velocity of filters 
and coils. 

2. Verify that the indicated airflows of the renovated work result in filter and 
coil face velocities and fan speeds that are within the acceptable limits 
defined by equipment manufacturer. 

3. If calculations increase or decrease the airflow rates and water flow rates 
by more than 5 percent, make equipment adjustments to achieve the 
calculated rates. If increase or decrease is 5 percent or less, equipment 
adjustments are not required. 

4. Balance each air outlet. 

3.8 TOLERANCES 

A. Set HVAC system's air flow rates and water flow rates within the following 
tolerances: 

1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or 
minus 10 percent.  

2. Air Outlets and Inlets: Plus or minus 10 percent. 
3. Heating-Water Flow Rate:  Plus or minus 10 percent. 

END OF SECTION 
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SECTION 230713 

DUCT INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating the following duct services: 

1. Indoor, concealed supply and outdoor air. 
2. Indoor, exposed outdoor air. 
3. Outdoor, exposed outdoor and return air. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: For insulation and related materials, as 
determined by testing identical products according to ASTM E 84, by a testing 
agency acceptable to authorities having jurisdiction. Factory label insulation and 
jacket materials and adhesive, mastic, tapes, and cement material containers, with 
appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and 
smoke-developed index of 150 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Duct Insulation Schedule, General," and "Indoor 
Duct and Plenum Insulation Schedule."  

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

D. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 553, Type III with factory-applied 
FSP jacket. Factory-applied jacket requirements are specified in "Factory-Applied 
Jackets" Article. 
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1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. CertainTeed Corp.; Commercial Board. 
b. Johns Manville; 800 Series Spin-Glas. 
c. Knauf Insulation; Insulation Board with ECOSE Technology. 
d. Manson Insulation Inc.; AK Board. 
e. Owens Corning; Fiberglas 700 Series. 

E. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a 
thermosetting resin. Comply with ASTM C 612, Type IA or Type IB. For duct 
and plenum applications, provide insulation without factory-applied jacket. 
Factory-applied jacket requirements are specified in "Factory-Applied Jackets" 
Article. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. CertainTeed Corp.; SoftTouch Duct Wrap. 
b. Johns Manville; Microlite. 
c. Knauf Insulation; Friendly Feel Duct Wrap. 
d. Manson Insulation Inc.; Alley Wrap. 
e. Owens Corning; SOFTR All-Service Duct Wrap. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates 
and for bonding insulation to itself and to surfaces to be insulated unless 
otherwise indicated. 

B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of 
H. B. Fuller Company; CP-127. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. 

B. Fuller Company; 85-60/85-70. 
d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 80 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

C. PVC Jacket Adhesive: Compatible with PVC jacket. 
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D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, 
Grade A for bonding insulation jacket lap seams and joints. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Childers Brand, Specialty Construction Brands, Inc., a business of 
H. B. Fuller Company; CP-82. 

b. Eagle Bridges - Marathon Industries; 225. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. 

B. Fuller Company; 85-50. 
d. Mon-Eco Industries, Inc.; 22-25. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

2.3 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; 
comply with MIL-PRF-19565C, Type II. 

1. For indoor applications, use mastics that have a VOC content of 50 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient 
services. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. 
B. Fuller Company; 30-80/30-90. 

b. Vimasco Corporation; 749. 

2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 
43-mil dry film thickness. 

3. Service Temperature Range: Minus 20 to plus 180 deg F. 
4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by 

weight. 
5. Color: White. 

2.4 SEALANTS 

A. FSK and Metal Jacket Flashing Sealants: 

http://www.specagent.com/LookUp/?ulid=4256&mf=04&mf=95&src=wd&mf=04&src=wd
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1. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: Aluminum. 

B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants: 

1. Materials shall be compatible with insulation materials, jackets, and 
substrates. 

2. Fire- and water-resistant, flexible, elastomeric sealant. 
3. Service Temperature Range: Minus 40 to plus 250 deg F. 
4. Color: White. 

2.5 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various 
applications. When factory-applied jackets are indicated, comply with the 
following: 

1. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene 
backing; complying with ASTM C 1136, Type II. 

B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with 
acrylic adhesive; complying with ASTM C 1136. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. ABI, Ideal Tape Division; 491 AWF FSK. 
b. Avery Dennison Corporation, Specialty Tapes Division; 

Fasson 0827. 
c. Compac Corporation; 110 and 111. 
d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ. 

2. Width: 3 inches. 
3. Thickness: 6.5 mils. 
4. Adhesion: 90 ounces force/inch in width. 
5. Elongation: 2 percent. 
6. Tensile Strength: 40 lbf/inch in width. 

2.6 FIELD-APPLIED JACKETS 

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise 
indicated. 

B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with 
ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop 

http://www.specagent.com/LookUp/?ulid=4271&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822260&mf=04&src=wd
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or field cutting and forming. Thickness is indicated in field-applied jacket 
schedules. 

1. Adhesive: As recommended by jacket material manufacturer. 
2. Color: White. 

C. Metal Jacket: 

1. Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), 
Alloy 3003, 3005, 3105, or 5005, Temper H-14. 

a. Sheet and roll stock ready for shop or field sizing. 
b. Finish and thickness are indicated in field-applied jacket schedules. 
c. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-

bonded polyethylene and kraft paper. 

2.7 SECUREMENTS 

A. Insulation Pins and Hangers: 

1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: 
Baseplate welded to projecting spindle that is capable of holding 
insulation, of thickness indicated, securely in position indicated when self-
locking washer is in place. Comply with the following requirements: 

a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch 
thick by 2 inches square. 

b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 
0.106-inch- diameter shank, length to suit depth of insulation 
indicated. 

c. Adhesive: Recommended by hanger manufacturer. Product with 
demonstrated capability to bond insulation hanger securely to 
substrates indicated without damaging insulation, hangers, and 
substrates. 

2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: 
Baseplate fastened to projecting spindle that is capable of holding 
insulation, of thickness indicated, securely in position indicated when self-
locking washer is in place. Comply with the following requirements: 

a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 
inches in diameter. 

b. Spindle: Nylon, 0.106-inch- diameter shank, length to suit depth of 
insulation indicated, up to 2-1/2 inches. 

c. Adhesive: Recommended by hanger manufacturer. Product with 
demonstrated capability to bond insulation hanger securely to 
substrates indicated without damaging insulation, hangers, and 
substrates. 
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3. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting 
spindle that is capable of holding insulation, of thickness indicated, 
securely in position indicated when self-locking washer is in place. 
Comply with the following requirements: 

a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 
inches square. 

b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 
0.106-inch- diameter shank, length to suit depth of insulation 
indicated. 

c. Adhesive-backed base with a peel-off protective cover. 

4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-
inch- thick, galvanized-steel sheet, with beveled edge sized as required to 
hold insulation securely in place but not less than 1-1/2 inches in diameter. 

a. Protect ends with capped self-locking washers incorporating a 
spring steel insert to ensure permanent retention of cap in exposed 
locations. 

5. Nonmetal Insulation-Retaining Washers: Self-locking washers formed 
from 0.016-inch- thick nylon sheet, with beveled edge sized as required to 
hold insulation securely in place but not less than 1-1/2 inches in diameter. 

B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless 
steel or Monel. 

2.8 CORNER ANGLES 

A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to 
ASTM D 1784, Class 16354-C. White or color-coded to match adjacent surface. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove 
materials that will adversely affect insulation application. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of ducts and fittings. 

B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses 
required for each item of duct system as specified in insulation system schedules. 
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C. Install accessories compatible with insulation materials and suitable for the 
service. Install accessories that do not corrode, soften, or otherwise attack 
insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Keep insulation materials dry during application and finishing. 

G. Install insulation with tight longitudinal seams and end joints. Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

H. Install insulation with least number of joints practical. 

I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation 
at hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to 
point of attachment to structure. Taper and seal ends at attachment to 
structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 
rate and wet and dry film thicknesses. 

K. Install insulation with factory-applied jackets as follows: 

1. Draw jacket tight and smooth. 
2. Cover circumferential joints with 3-inch- wide strips, of same material as 

insulation jacket. Secure strips with adhesive and outward clinching 
staples along both edges of strip, spaced 4 inches o.c. 

3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry 
surface to receive self-sealing lap. Staple laps with outward clinching 
staples along edge at 4 inches o.c. 

a. For below ambient services, apply vapor-barrier mastic over 
staples. 

4. Cover joints and seams with tape, according to insulation material 
manufacturer's written instructions, to maintain vapor seal. 

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams 
and joints and at ends adjacent to duct flanges and fittings. 
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L. Cut insulation in a manner to avoid compressing insulation more than 75 percent 
of its nominal thickness. 

M. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over 
damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, 
staple, and seal patches similar to butt joints. 

3.3 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations: Install insulation 
continuously through walls and partitions. 

3.4 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates 
per unit area, for 50 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of 
fittings and transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-
head, capacitor-discharge-weld pins on sides and bottom of horizontal 
ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins 
along longitudinal centerline of duct. Space 3 inches maximum 
from insulation end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, place pins 16 
inches o.c. each way, and 3 inches maximum from insulation 
joints. Install additional pins to hold insulation tightly against 
surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular 
ducts and plenums. 

d. Do not overcompress insulation during installation. 
e. Impale insulation over pins and attach speed washers. 
f. Cut excess portion of pins extending beyond speed washers or 

bend parallel with insulation surface. Cover exposed pins and 
washers with tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. Create a facing lap for longitudinal 
seams and end joints with insulation by removing 2 inches from one edge 
and one end of insulation segment. Secure laps to adjacent insulation 
section with 1/2-inch outward-clinching staples, 1 inch o.c. Install vapor 
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barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to 
maintain vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 
deg F at 18-foot intervals. Vapor stops shall consist of vapor-
barrier mastic applied in a Z-shaped pattern over insulation face, 
along butt end of insulation, and over the surface. Cover insulation 
face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches. 

5. Install insulation on rectangular duct elbows and transitions with a full 
insulation section for each surface. Install insulation on round and flat-
oval duct elbows with individually mitered gores cut to fit the elbow. 

B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and 
insulation pins. 

1. Apply adhesives according to manufacturer's recommended coverage rates 
per unit area, for 100 percent coverage of duct and plenum surfaces. 

2. Apply adhesive to entire circumference of ducts and to all surfaces of 
fittings and transitions. 

3. Install either capacitor-discharge-weld pins and speed washers or cupped-
head, capacitor-discharge-weld pins on sides and bottom of horizontal 
ducts and sides of vertical ducts as follows: 

a. On duct sides with dimensions 18 inches and smaller, place pins 
along longitudinal centerline of duct. Space 3 inches maximum 
from insulation end joints, and 16 inches o.c. 

b. On duct sides with dimensions larger than 18 inches, space pins 16 
inches o.c. each way, and 3 inches maximum from insulation 
joints. Install additional pins to hold insulation tightly against 
surface at cross bracing. 

c. Pins may be omitted from top surface of horizontal, rectangular 
ducts and plenums. 

d. Do not overcompress insulation during installation. 
e. Cut excess portion of pins extending beyond speed washers or 

bend parallel with insulation surface. Cover exposed pins and 
washers with tape matching insulation facing. 

4. For ducts and plenums with surface temperatures below ambient, install a 
continuous unbroken vapor barrier. Create a facing lap for longitudinal 
seams and end joints with insulation by removing 2 inches from one edge 
and one end of insulation segment. Secure laps to adjacent insulation 
section with 1/2-inch outward-clinching staples, 1 inch o.c. Install vapor 
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barrier consisting of factory- or field-applied jacket, adhesive, vapor-
barrier mastic, and sealant at joints, seams, and protrusions. 

a. Repair punctures, tears, and penetrations with tape or mastic to 
maintain vapor-barrier seal. 

b. Install vapor stops for ductwork and plenums operating below 50 
deg F at 18-foot intervals. Vapor stops shall consist of vapor-
barrier mastic applied in a Z-shaped pattern over insulation face, 
along butt end of insulation, and over the surface. Cover insulation 
face and surface to be insulated a width equal to two times the 
insulation thickness, but not less than 3 inches. 

5. Install insulation on rectangular duct elbows and transitions with a full 
insulation section for each surface. Groove and score insulation to fit as 
closely as possible to outside and inside radius of elbows. Install insulation 
on round and flat-oval duct elbows with individually mitered gores cut to 
fit the elbow. 

6. Insulate duct stiffeners, hangers, and flanges that protrude beyond 
insulation surface with 6-inch-wide strips of same material used to insulate 
duct. Secure on alternating sides of stiffener, hanger, and flange with pins 
spaced 6 inches o.c. 

3.5 FIELD-APPLIED JACKET INSTALLATION 

A. Where FSK jackets are indicated, install as follows: 

1. Draw jacket material smooth and tight. 
2. Install lap or joint strips with same material as jacket. 
3. Secure jacket to insulation with manufacturer's recommended adhesive. 
4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide 

joint strips at end joints. 
5. Seal openings, punctures, and breaks in vapor-retarder jackets and 

exposed insulation with vapor-barrier mastic. 

B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal 
seams and end joints; for horizontal applications, install with longitudinal seams 
along top and bottom of tanks and vessels. Seal with manufacturer's 
recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead 
under lap and the finish bead along seam and joint edge. 

C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal 
seams and end joints. Overlap longitudinal seams arranged to shed water. Seal 
end joints with weatherproof sealant recommended by insulation manufacturer. 
Secure jacket with stainless-steel bands 12 inches o.c. and at end joints. 
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3.6 DUCT INSULATION SCHEDULE, GENERAL 

A. Plenums and Ducts Requiring Insulation: 

1. Indoor, concealed supply and outdoor air. 
2. Outdoor, exposed supply, return, exhaust, and outdoor air. 

B. Items Not Insulated: 

1. Factory-insulated flexible ducts. 
2. Factory-insulated plenums and casings. 
3. Flexible connectors. 
4. Vibration-control devices. 

3.7 INDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Concealed, Supply-Air Duct and Plenum Insulation: Mineral-fiber blanket, 2 
inches thick and 0.75-lb/cu. ft. nominal density. 

B. Concealed, Outdoor-Air Duct and Plenum Insulation: Mineral-fiber blanket 3 
inches thick and 0.75-lb/cu. ft. nominal density. 

C. Exposed, Outdoor-Air Duct and Plenum Insulation: Mineral-fiber blanket, 2 
inches thick and 0.75-lb/cu. ft. nominal density. 

D. Exposed, Return-Air and Exhaust-Air Duct and Plenum Insulation for ducts 
located within the Video Area R-117:  Mineral-fiber blanket, 2 inches thick and 
0.75-lb/cu. ft. nominal density. 

3.8 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE 

A. Insulation materials and thicknesses are identified below. If more than one 
material is listed for a duct system, selection from materials listed is Contractor's 
option. 

B. Exposed, rectangular, supply-air and outdoor-air duct insulation shall be the 
following: 

1. Mineral-Fiber Board: 3 inches thick and 3-lb/cu. ft. nominal density. 

C. Exposed, rectangular, return-air and exhaust-air duct insulation shall be the 
following: 

1. Mineral-Fiber Board: 3 inches thick and 3-lb/cu. ft. nominal density. 

3.9 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, 
install the field-applied jacket over the factory-applied jacket. 
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B. If more than one material is listed, selection from materials listed is Contractor's 
option. 

C. Ducts and Plenums, Concealed: 

1. None. 

D. Ducts and Plenums, Exposed: 

1. Ducts and plenums installed 6 feet or more above finished floor:  None 
2. Ducts and plenums installed less than 6 feet above finished floor:  PVC - 

30 mils thick. 

3.10 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE 

A. Install jacket over insulation material. For insulation with factory-applied jacket, 
install the field-applied jacket over the factory-applied jacket. 

B. If more than one material is listed, selection from materials listed is Contractor's 
option. 

C. Ducts and Plenums, Exposed: 

1. Aluminum, Smooth: 0.020 inch thick. 

END OF SECTION 
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SECTION 230719 

HVAC PIPING INSULATION GENERAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating the following HVAC piping systems: 

1. Condensate piping, indoors. 
2. Refrigerant suction and hot-gas piping, indoors and outdoors. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: For insulation and related materials, as 
determined by testing identical products according to ASTM E 84, by a testing 
and inspecting agency acceptable to authorities having jurisdiction. Factory label 
insulation and jacket materials and adhesive, mastic, tapes, and cement material 
containers, with appropriate markings of applicable testing agency. 

1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-
developed index of 50 or less. 

2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and 
smoke-developed index of 150 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

B. Foam insulation materials shall not use CFC or HCFC blowing agents in the 
manufacturing process. 

C. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber 
materials. Comply with ASTM C 534, Type I for tubular materials. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

http://www.specagent.com/LookUp/?ulid=4432&mf=04&src=wd
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a. Aeroflex USA, Inc.; Aerocel. 
b. Armacell LLC; AP Armaflex. 
c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates 
and for bonding insulation to itself and to surfaces to be insulated unless 
otherwise indicated. 

B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, 
Type II, Class I. 

1. Products: Subject to compliance with requirements, provide one of the 
following: 

a. Aeroflex USA, Inc.; Aeroseal. 
b. Armacell LLC; Armaflex 520 Adhesive. 
c. Foster Brand, Specialty Construction Brands, Inc., a business of H. 

B. Fuller Company; 85-75. 
d. K-Flex USA; R-373 Contact Adhesive. 

2. For indoor applications, adhesive shall have a VOC content of 50 g/L or 
less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove 
materials that will adversely affect insulation application. 

B. Mix insulating cements with clean potable water; if insulating cements are to be 
in contact with stainless-steel surfaces, use demineralized water. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and 
even surfaces; free of voids throughout the length of piping including fittings, 
valves, and specialties. 

B. Install insulation materials, forms, vapor barriers or retarders, jackets, and 
thicknesses required for each item of pipe system as specified in insulation system 
schedules. 

http://www.specagent.com/LookUp/?uid=123456822606&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822607&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822608&mf=04&src=wd
http://www.specagent.com/LookUp/?ulid=4442&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822654&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822656&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822659&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822659&mf=04&src=wd
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C. Install accessories compatible with insulation materials and suitable for the 
service. Install accessories that do not corrode, soften, or otherwise attack 
insulation or jacket in either wet or dry state. 

D. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

E. Install multiple layers of insulation with longitudinal and end seams staggered. 

F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and 
specialties. 

G. Keep insulation materials dry during application and finishing. 

H. Install insulation with tight longitudinal seams and end joints. Bond seams and 
joints with adhesive recommended by insulation material manufacturer. 

I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation 
at hangers, supports, anchors, and other projections with vapor-barrier mastic. 

1. Install insulation continuously through hangers and around anchor 
attachments. 

2. For insulation application where vapor barriers are indicated, extend 
insulation on anchor legs from point of attachment to supported item to 
point of attachment to structure. Taper and seal ends at attachment to 
structure with vapor-barrier mastic. 

3. Install insert materials and install insulation to tightly join the insert. Seal 
insulation to insulation inserts with adhesive or sealing compound 
recommended by insulation material manufacturer. 

4. Cover inserts with jacket material matching adjacent pipe insulation. 
Install shields over jacket, arranged to protect jacket from tear or puncture 
by hanger, support, and shield. 

K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage 
rate and wet and dry film thicknesses. 

L. Cut insulation in a manner to avoid compressing insulation more than 75 percent 
of its nominal thickness. 

M. Finish installation with systems at operating conditions. Repair joint separations 
and cracking due to thermal movement. 

N. Repair damaged insulation facings by applying same facing material over 
damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, 
staple, and seal patches similar to butt joints. 

O. For above-ambient services, do not install insulation to the following: 
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1. Vibration-control devices. 
2. Testing agency labels and stamps. 
3. Nameplates and data plates. 

3.3 PENETRATIONS 

A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install 
insulation continuously through wall penetrations. 

1. Seal penetrations with flashing sealant. 
2. For applications requiring only indoor insulation, terminate insulation 

inside wall surface and seal with joint sealant. For applications requiring 
indoor and outdoor insulation, install insulation for outdoor applications 
tightly joined to indoor insulation ends. Seal joint with joint sealant. 

3. Extend jacket of outdoor insulation outside wall flashing and overlap wall 
flashing at least 2 inches. 

4. Seal jacket to wall flashing with flashing sealant. 

B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not 
Fire Rated): Install insulation continuously through walls and partitions. 

C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install 
insulation continuously through penetrations of fire-rated walls and partitions. 

1. Comply with requirements in Section 078413 "Penetration Firestopping" 
for firestopping and fire-resistive joint sealers. 

3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Requirements in this article generally apply to all insulation materials except 
where more specific requirements are specified in various pipe insulation material 
installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings and other specialties with continuous 
thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings 
made from same material and density as adjacent pipe insulation. Each 
piece shall be butted tightly against adjoining piece and bonded with 
adhesive. Fill joints, seams, voids, and irregular surfaces with insulating 
cement finished to a smooth, hard, and uniform contour that is uniform 
with adjoining pipe insulation. 

3. Insulate tee fittings with preformed fitting insulation or sectional pipe 
insulation of same material and thickness as used for adjacent pipe. Cut 
sectional pipe insulation to fit. Butt each section closely to the next and 
hold in place with tie wire. Bond pieces with adhesive. 
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4. Insulate flanges and unions using a section of oversized preformed pipe 
insulation. Overlap adjoining pipe insulation by not less than two times the 
thickness of pipe insulation, or one pipe diameter, whichever is thicker. 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended 
adhesive to eliminate openings in insulation that allow passage of air to surface 
being insulated. 

B. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 
2. Secure insulation materials and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow 
passage of air to surface being insulated. 

3.6 FINISHES 

A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply 
two coats of insulation manufacturer's recommended protective coating. 

3.7 PIPING INSULATION SCHEDULE, GENERAL 

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are 
identified for each piping system and pipe size range.  

3.8 INDOOR PIPING INSULATION SCHEDULE 

A. Refrigerant Suction, and Hot-Gas Piping: Flexible elastomeric, 1 inch thick. 

B. Heating-Hot-Water Supply and Return, 200 Deg F and Below:  Flexible 
elastomeric, 1 inch thick. 

3.9 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Refrigerant Suction and Hot-Gas Piping: Flexible elastomeric, 2 inch thick. 

END OF SECTION 
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SECTION 230900 

INSTRUMENTATION AND CONTROL FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. This Section includes control equipment for HVAC systems and components, 
including control components for terminal heating and cooling units not supplied 
with factory-wired controls. 

B. The existing building management system is a Johnson Controls Facility Explorer 
system which utilizes BACNet protocol and provides web based access to the user 
at the maintenance building located on site.  The extent of this project is to 
integrate the new equipment including energy recovery units and air cooled 
condensing units with the existing building management system as required by 
the sequence of operations indicated in the project drawings.  Contractor to update 
the central workstation graphic user interface (GUI) with graphics representing 
control components of this project. 

1.3 DEFINITIONS 

A. DDC: Direct digital control. 

B. I/O: Input/output. 

C. BACnet: Building Automation Control Network Protocol, ASHRAE 135. A 
communications protocol allowing devices to communicate data over and services 
over a network. 

D. MS/TP: Master slave/token passing. 

E. PC: Personal computer. 

F. PID: Proportional plus integral plus derivative. 

G. RTD: Resistance temperature detector. 

1.4 SYSTEM PERFORMANCE 

A. Comply with the following performance requirements: 
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1. Object Command: Reaction time of less than two seconds between 
operator command of a binary object and device reaction. 

2. Object Scan: Transmit change of state and change of analog values to 
control units or workstation within six seconds. 

3. Alarm Response Time: Annunciate alarm at workstation within 45 
seconds. Multiple workstations must receive alarms within five seconds of 
each other. 

4. Program Execution Frequency: Run capability of applications as often as 
five seconds, but selected consistent with mechanical process under 
control. 

5. Performance: Programmable controllers shall execute DDC PID control 
loops, and scan and update process values and outputs at least once per 
second. 

6. Reporting Accuracy and Stability of Control: Report values and maintain 
measured variables within tolerances as follows: 

a. Ducted Air Temperature: Plus or minus 1 deg F. 
b. Outside Air Temperature: Plus or minus 2 deg F. 
c. Airflow (Pressurized Spaces): Plus or minus 3 percent of full scale. 
d. Airflow (Measuring Stations): Plus or minus 5 percent of full 

scale. 
e. Airflow (Terminal): Plus or minus 10 percent of full scale. 
f. Electrical: Plus or minus 5 percent of reading. 

1.5 ACTION SUBMITTALS 

A. Product Data: Include manufacturer's technical literature for each control device. 
Indicate dimensions, capacities, performance characteristics, electrical 
characteristics, finishes for materials, and installation and startup instructions for 
each type of product indicated. 

1. DDC System Hardware: Bill of materials of equipment indicating 
quantity, manufacturer, and model number. Include technical data for 
operator workstation equipment, interface equipment, control units, 
transducers/transmitters, sensors, actuators, valves, relays/switches, 
control panels, and operator interface equipment. 

2. Controlled Systems: Instrumentation list with element name, type of 
device, manufacturer, model number, and product data. Include written 
description of sequence of operation including schematic diagram. 

B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, 
loads, required clearances, method of field assembly, components, and location 
and size of each field connection. 

1. Bill of materials of equipment indicating quantity, manufacturer, and 
model number. 
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2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, 
and control devices. 

3. Wiring Diagrams: Power, signal, and control wiring. 
4. Details of control panel faces, including controls, instruments, and 

labeling. 
5. Written description of sequence of operation. 
6. Schedule of dampers including size, leakage, and flow characteristics. 
7. DDC System Hardware: 

a. Wiring diagrams for control units with termination numbers. 
b. Schematic diagrams and floor plans for field sensors and control 

hardware. 
c. Schematic diagrams for control, communication, and power 

wiring, showing trunk data conductors and wiring between 
operator workstation and control unit locations. 

8. Controlled Systems: 

a. Schematic diagrams of each controlled system with control points 
labeled and control elements graphically shown, with wiring. 

b. Scaled drawings showing mounting, routing, and wiring of 
elements including bases and special construction. 

c. Written description of sequence of operation including schematic 
diagram. 

d. Points list. 

1.6 INFORMATIONAL SUBMITTALS 

A. Data Communications Protocol Certificates: Certify that each proposed DDC 
system component complies with ASHRAE 135. 

B. Qualification Data: For Installer. 

C. Software Upgrade Kit: For Owner to use in modifying software to suit future 
systems revisions or monitoring and control revisions. 

D. Field quality-control test reports. 

1.7 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For HVAC instrumentation and control system 
to include in emergency, operation, and maintenance manuals. Include the 
following: 

1. Maintenance instructions and lists of spare parts for each type of control 
device and compressed-air station. 

2. Interconnection wiring diagrams with identified and numbered system 
components and devices. 
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3. Keyboard illustrations and step-by-step procedures indexed for each 
operator function. 

4. Inspection period, cleaning methods, cleaning materials recommended, 
and calibration tolerances. 

5. Calibration records and list of set points. 

B. Software and Firmware Operational Documentation: Include the following: 

1. Software operating and upgrade manuals. 
2. Program Software Backup: On a magnetic media or compact disc, 

complete with data files. 
3. Device address list. 
4. Printout of software application and graphic screens. 
5. Software license required by and installed for DDC workstations and 

control systems. 

1.8 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials described below that match products installed and that are 
packaged with protective covering for storage and identified with labels 
describing contents. 

1. Replacement Materials: One replacement diaphragm or relay mechanism 
for each unique controller. 

1.9 QUALITY ASSURANCE 

A. Installer Qualifications: Automatic control system manufacturer's authorized 
representative who is trained and approved for installation of system components 
required for this Project. 

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, Article 100, by a testing agency acceptable to authorities having 
jurisdiction, and marked for intended use. 

C. Comply with ASHRAE 135 for DDC system components. 

1.10 DELIVERY, STORAGE, AND HANDLING 

A. Factory-Mounted Components: Where control devices specified in this Section 
are indicated to be factory mounted on equipment, arrange for shipping of control 
devices to equipment manufacturer. 

B. System Software: Update to latest version of software at Project completion. 
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1.11 COORDINATION 

A. Coordinate location of thermostats, humidistats, and other exposed control 
sensors with plans and room details before installation. 

PART 2 - PRODUCTS 

2.1 CONTROL SYSTEM 

A. Manufacturer: 

1. Johnson Controls 

B. Control system shall consist of sensors, indicators, actuators, final control 
elements, interface equipment, other apparatus, and accessories to control 
mechanical systems. 

2.2 DDC EQUIPMENT 

A. Control Units: Modular, comprising processor board with programmable, 
nonvolatile, random-access memory; local operator access and display panel; 
integral interface equipment; and backup power source. 

1. Units monitor or control each I/O point; process information; execute 
commands from other control units, devices, and operator stations; and 
download from or upload to operator workstation or diagnostic terminal 
unit. 

2. Stand-alone mode control functions operate regardless of network status. 
Functions include the following: 

a. Global communications. 
b. Discrete/digital, analog, and pulse I/O. 
c. Monitoring, controlling, or addressing data points. 
d. Software applications, scheduling, and alarm processing. 
e. Testing and developing control algorithms without disrupting field 

hardware and controlled environment. 

3. Standard Application Programs: 

a. HVAC Control Programs: Optimal run time, supply-air reset, and 
enthalpy switchover. 

b. Programming Application Features: Include trend point; alarm 
processing and messaging; weekly, monthly, and annual 
scheduling; energy calculations; run-time totalization; and security 
access. 

c. Remote communications. 
d. Maintenance management. 
e. Units of Measure: Inch-pound. 

http://www.specagent.com/LookUp/?ulid=3262&mf=04&mf=95&src=wd&mf=04&src=wd
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4. Local operator interface provides for download from or upload to operator 
workstation or diagnostic terminal unit. 

B. Local Control Units: Modular, comprising processor board with electronically 
programmable, nonvolatile, read-only memory; and backup power source. 

1. Units monitor or control each I/O point, process information, and 
download from or upload to operator workstation or diagnostic terminal 
unit. 

2. Stand-alone mode control functions operate regardless of network status. 
Functions include the following: 

a. Global communications. 
b. Discrete/digital, analog, and pulse I/O. 
c. Monitoring, controlling, or addressing data points. 

3. Local operator interface provides for download from or upload to operator 
workstation or diagnostic terminal unit. 

C. I/O Interface: Hardwired inputs and outputs may tie into system through 
controllers. Protect points so that shorting will cause no damage to controllers. 

1. Binary Inputs: Allow monitoring of on-off signals without external power. 
2. Pulse Accumulation Inputs: Accept up to 10 pulses per second. 
3. Analog Inputs: Allow monitoring of low-voltage (0- to 10-V dc), current 

(4 to 20 mA), or resistance signals. 
4. Binary Outputs: Provide on-off or pulsed low-voltage signal, selectable for 

normally open or normally closed operation with three-position (on-off-
auto) override switches and status lights. 

5. Analog Outputs: Provide modulating signal, either low voltage (0- to 10-V 
dc) or current (4 to 20 mA) with status lights, two-position (auto-manual) 
switch, and manually adjustable potentiometer. 

6. Tri-State Outputs: Provide two coordinated binary outputs for control of 
three-point, floating-type electronic actuators. 

7. Universal I/Os: Provide software selectable binary or analog outputs. 

D. Power Supplies: Transformers with Class 2 current-limiting type or overcurrent 
protection; limit connected loads to 80 percent of rated capacity. DC power 
supply shall match output current and voltage requirements and be full-wave 
rectifier type with the following: 

1. Output ripple of 5.0 mV maximum peak to peak. 
2. Combined 1 percent line and load regulation with 100-mic.sec. response 

time for 50 percent load changes. 
3. Built-in overvoltage and overcurrent protection and be able to withstand 

150 percent overload for at least 3 seconds without failure. 
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E. Power Line Filtering: Internal or external transient voltage and surge suppression 
for workstations or controllers with the following: 

1. Minimum dielectric strength of 1000 V. 
2. Maximum response time of 10 nanoseconds. 
3. Minimum transverse-mode noise attenuation of 65 dB. 
4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz. 

2.3 UNITARY CONTROLLERS 

A. Unitized, capable of stand-alone operation with sufficient memory to support its 
operating system, database, and programming requirements, and with sufficient 
I/O capacity for the application. 

1. Configuration: Local keypad and display; diagnostic LEDs for power, 
communication, and processor; wiring termination to terminal strip or card 
connected with ribbon cable; memory with bios; and 72-hour battery 
backup. 

2. Operating System: Manage I/O communication to allow distributed 
controllers to share real and virtual object information and allow central 
monitoring and alarms. Perform scheduling with real-time clock. Perform 
automatic system diagnostics; monitor system and report failures. 

3. Enclosure: Dustproof rated for operation at 32 to 120 deg F. 
4. Enclosure: Waterproof rated for operation at 40 to 150 deg F. 

2.4 ANALOG CONTROLLERS 

A. Step Controllers: 6- or 10-stage type, with heavy-duty switching rated to handle 
loads and operated by electric motor. 

B. Electric, Outdoor-Reset Controllers: Remote-bulb or bimetal rod-and-tube type, 
proportioning action with adjustable throttling range, adjustable set point, scale 
range minus 10 to plus 70 deg F, and single- or double-pole contacts. 

C. Electronic Controllers: Wheatstone-bridge-amplifier type, in steel enclosure with 
provision for remote-resistance readjustment. Identify adjustments on controllers, 
including proportional band and authority. 

1. Single controllers can be integral with control motor if provided with 
accessible control readjustment potentiometer. 

D. Fan-Speed Controllers: Solid-state model providing field-adjustable proportional 
control of motor speed from maximum to minimum of 55 percent and on-off 
action below minimum fan speed. Controller shall briefly apply full voltage, when 
motor is started, to rapidly bring motor up to minimum speed. Equip with filtered 
circuit to eliminate radio interference. 
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2.5 ELECTRONIC SENSORS 

A. Description: Vibration and corrosion resistant; for wall, immersion, or duct 
mounting as required. 

B. Thermistor Temperature Sensors and Transmitters: 

1. Available Manufacturers: 

a. BEC Controls Corporation. 
b. Ebtron, Inc. 
c. Heat-Timer Corporation. 
d. I.T.M. Instruments Inc. 
e. MAMAC Systems, Inc. 
f. RDF Corporation. 

2. Accuracy: Plus or minus 0.5 deg F at calibration point. 
3. Wire: Twisted, shielded-pair cable. 
4. Insertion Elements in Ducts: Single point, 8 inches long; use where not 

affected by temperature stratification or where ducts are smaller than 9 sq. 
ft. 

5. Averaging Elements in Ducts: 36 inches long, flexible; use where prone to 
temperature stratification or where ducts are larger than 10 sq. ft. 

6. Insertion Elements for Liquids: Brass or stainless-steel socket with 
minimum insertion length of 2-1/2 inches. 

7. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight. 

C. RTDs and Transmitters: 

1. Available Manufacturers: 

a. BEC Controls Corporation. 
b. MAMAC Systems, Inc. 
c. RDF Corporation. 

2. Accuracy: Plus or minus 0.2 percent at calibration point. 
3. Wire: Twisted, shielded-pair cable. 
4. Insertion Elements in Ducts: Single point, 8 inches long; use where not 

affected by temperature stratification or where ducts are smaller than 9 sq. 
ft. 

5. Averaging Elements in Ducts: 18 inches long, rigid; use where prone to 
temperature stratification or where ducts are larger than 9 sq. ft.; length as 
required. 

6. Insertion Elements for Liquids: Brass socket with minimum insertion 
length of 2-1/2 inches. 

7. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight. 
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2.6 STATUS SENSORS 

A. Current Switches: Self-powered, solid-state with adjustable trip current, selected 
to match current and system output requirements. 

B. Electronic Valve/Damper Position Indicator: Visual scale indicating percent of 
travel and 2- to 10-V dc, feedback signal. 

2.7 ACTUATORS 

A. Electric Motors: Size to operate with sufficient reserve power to provide smooth 
modulating action or two-position action. 

1. Comply with requirements in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

2. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely 
oil immersed and sealed. Equip spring-return motors with integral spiral-
spring mechanism in housings designed for easy removal for service or 
adjustment of limit switches, auxiliary switches, or feedback 
potentiometer. 

B. Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-
stroke cycles at rated torque. 

1. Available Manufacturers: 

a. Belimo Aircontrols (USA), Inc. 

2. Dampers: Size for running torque calculated as follows: 

a. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of 
damper. 

b. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities 
of 1000 to 2500 fpm: Increase running torque by 1.5. 

3. Coupling: V-bolt and V-shaped, toothed cradle. 
4. Overload Protection: Electronic overload or digital rotation-sensing 

circuitry. 
5. Fail-Safe Operation: Mechanical, spring-return mechanism. Provide 

external, manual gear release on nonspring-return actuators. 
6. Power Requirements (Two-Position Spring Return): 24-V ac. 
7. Power Requirements (Modulating): Maximum 10 VA at 24-V ac or 8 W at 

24-V dc. 
8. Proportional Signal: 2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc 

position feedback signal. 
9. Temperature Rating: 40 to 104 deg F. 
10. Run Time: 30 seconds. 

http://www.specagent.com/LookUp/?ulid=3274&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811929&mf=04&src=wd
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2.8 DAMPERS 

A. Available Manufacturers: 

1. Greenheck 
2. Ruskin 
3. United Enertech Corp. 

B. Dampers: AMCA-rated, opposed-blade design; 0.108-inch-minimum thick, 
galvanized-steel frames with holes for duct mounting; damper blades shall not be 
less than 0.064-inch-thick galvanized steel with maximum blade width of 8 inches 
and length of 48 inches. 

1. Secure blades to 1/2-inch-diameter, zinc-plated axles using zinc-plated 
hardware, with oil-impregnated sintered bronze or nylon blade bearings, 
blade-linkage hardware of zinc-plated steel and brass, ends sealed against 
spring-stainless-steel blade bearings, and thrust bearings at each end of 
every blade. 

2. Operating Temperature Range: From minus 40 to plus 200 deg F. 
3. Edge Seals, Low-Leakage Applications: Use inflatable blade edging or 

replaceable rubber blade seals and spring-loaded stainless-steel side seals, 
rated for leakage at less than 10 cfm per sq. ft. of damper area, at 
differential pressure of 4-inch wg when damper is held by torque of 50 in. 
x lbf; when tested according to AMCA 500D. 

2.9 CONTROL CABLE 

A. Refer to device installation manuals for specific wiring requirements. 

B. Field wiring must be in accordance with national electrical code, state and local 
building codes, and Division 26 of the project specifications. 

C. Field device wiring must be shielded, twisted pair, 18 ga minimum unless 
otherwise noted on drawings. Shield must be taped back at device and grounded 
at panel unless otherwise noted. 

D. Tag all control wiring at each end of cable or wire. 

E. Comm 4 or 5 communication link wiring must be shielded, twisted pair, 18ga 
min, stranded, tinned copper conductors. Shield must be continuous throughout, 
isolated from other conductors or ground, and grounded at BCU only. Maximum 
capacitance between conductors is 25 picofarads per foot.  Maximum distance is 
4500 feet. 

F. Strip jacket back a minimum of 6 inches to allow for servicing of equipment. 

G. Do not run field device and communications wiring in same conduit with wiring 
carrying voltage greater than 30 volts. 

http://www.specagent.com/LookUp/?ulid=3276&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456811939&mf=04&src=wd
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H. Mount all controllers, panels and transmitters in an easily accessible location, 
within reach while standing on the floor, without the need for a ladder. 

I. Observe the same polarity at the end devices wiring terminations as is shown at 
the controller wiring terminations. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that power supply is available to control units. 

3.2 INSTALLATION 

A. Install software in control units and operator workstation(s). Implement all 
features of programs to specified requirements and as appropriate to sequence of 
operation. 

B. Connect and configure equipment and software to achieve sequence of operation 
specified. 

C. Install automatic dampers according to Section 233300 "Air Duct Accessories." 

D. Install damper motors on outside of duct in warm areas, not in locations exposed 
to outdoor temperatures. 

E. Install labels and nameplates to identify control components. 

F. Install duct volume-control dampers according to Section 233113 "Metal Ducts" 
and Section 233116 "Nonmetal Ducts." 

G. Install electronic and fiber-optic cables according to Section 271500 
"Communications Horizontal Cabling." 

3.3 ELECTRICAL WIRING AND CONNECTION INSTALLATION 

A. Install raceways, boxes, and cabinets according to Section 260533 "Raceways and 
Boxes for Electrical Systems." 

B. Install building wire and cable according to Section 260519 "Low-Voltage 
Electrical Power Conductors and Cables." 

C. Install signal and communication cable according to Section 271500 
"Communications Horizontal Cabling." 

1. Conceal cable, except in mechanical rooms and areas where other conduit 
and piping are exposed. 

2. Install exposed cable in raceway. 
3. Install concealed cable in raceway. 
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4. Bundle and harness multiconductor instrument cable in place of single 
cables where several cables follow a common path. 

5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; 
protect against abrasion. Tie and support conductors. 

6. Number-code or color-code conductors for future identification and 
service of control system, except local individual room control cables. 

7. Install wire and cable with sufficient slack and flexible connections to 
allow for vibration of piping and equipment. 

D. Connect manual-reset limit controls independent of manual-control switch 
positions. Automatic duct heater resets may be connected in interlock circuit of 
power controllers. 

E. Connect hand-off-auto selector switches to override automatic interlock controls 
when switch is in hand position. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative 
to inspect, test, and adjust field-assembled components and equipment 
installation, including connections, and to assist in field testing. Report results in 
writing. 

B. Perform the following field tests and inspections and prepare test reports: 

1. Operational Test: After electrical circuitry has been energized, start units 
to confirm proper unit operation. Remove and replace malfunctioning 
units and retest. 

2. Test and adjust controls and safeties. 
3. Test calibration of electronic controllers by disconnecting input sensors 

and stimulating operation with compatible signal generator. 
4. Test each point through its full operating range to verify that safety and 

operating control set points are as required. 
5. Test each control loop to verify stable mode of operation and compliance 

with sequence of operation. Adjust PID actions. 
6. Test each system for compliance with sequence of operation. 
7. Test software and hardware interlocks. 

C. DDC Verification: 

1. Verify that instruments are installed before calibration, testing, and loop or 
leak checks. 

2. Check instruments for proper location and accessibility. 
3. Check instrument installation for direction of flow, elevation, orientation, 

insertion depth, and other applicable considerations. 
4. Check installation of air supply for each instrument. 
5. Check flow instruments. Inspect tag number and line and bore size, and 

verify that inlet side is identified and that meters are installed correctly. 
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6. Check temperature instruments and material and length of sensing 
elements. 

7. Check DDC system as follows: 

a. Verify that DDC controller power supply is from emergency 
power supply, if applicable. 

b. Verify that wires at control panels are tagged with their service 
designation and approved tagging system. 

c. Verify that spare I/O capacity has been provided. 
d. Verify that DDC controllers are protected from power supply 

surges. 

D. Replace damaged or malfunctioning controls and equipment and repeat testing 
procedures. 

3.5 ADJUSTING 

A. Calibrating and Adjusting: 

1. Calibrate instruments. 
2. Make three-point calibration test for both linearity and accuracy for each 

analog instrument. 
3. Calibrate equipment and procedures using manufacturer's written 

recommendations and instruction manuals. Use test equipment with 
accuracy at least double that of instrument being calibrated. 

4. Control System Inputs and Outputs: 

a. Check analog inputs at 0, 50, and 100 percent of span. 
b. Check analog outputs using milliampere meter at 0, 50, and 100 

percent output. 
c. Check digital inputs using jumper wire. 
d. Check digital outputs using ohmmeter to test for contact making or 

breaking. 
e. Check resistance temperature inputs at 0, 50, and 100 percent of 

span using a precision-resistant source. 

5. Temperature: 

a. Calibrate resistance temperature transmitters at 0, 50, and 100 
percent of span using a precision-resistance source. 

b. Calibrate temperature switches to make or break contacts. 

6. Stroke and adjust control dampers without positioners, following the 
manufacturer's recommended procedure, so that valve or damper is 100 
percent open and closed. 

7. Stroke and adjust control dampers with positioners, following 
manufacturer's recommended procedure, so that valve and damper is 0, 50, 
and 100 percent closed. 
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8. Provide diagnostic and test instruments for calibration and adjustment of 
system. 

9. Provide written description of procedures and equipment for calibrating 
each type of instrument. Submit procedures review and approval before 
initiating startup procedures. 

B. Adjust initial temperature and humidity set points. 

C. Occupancy Adjustments: When requested within 12 months of date of Substantial 
Completion, provide on-site assistance in adjusting system to suit actual occupied 
conditions. Provide up to three visits to Project during other than normal 
occupancy hours for this purpose. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance 
personnel to adjust, operate, and maintain HVAC instrumentation and controls. 
Refer to Section 017900 "Demonstration and Training." 

END OF SECTION 
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SECTION 233113 

METAL DUCTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Rectangular ducts and fittings. 
2. Sheet metal materials. 
3. Sealants and gaskets. 
4. Hangers and supports. 

B. Related Sections: 

1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for 
testing, adjusting, and balancing requirements for metal ducts. 

2. Section 233300 "Air Duct Accessories" for dampers, sound-control 
devices, duct-mounting access doors and panels, turning vanes, and 
flexible ducts. 

1.2 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, 
seam and joint construction, reinforcements, and hangers and supports, shall 
comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" and performance requirements and design criteria indicated in "Duct 
Schedule" Article. 

B. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Delegated-Design Submittal: 

1. Sheet metal thicknesses. 
2. Joint and seam construction and sealing. 
3. Reinforcement details and spacing. 
4. Materials, fabrication, assembly, and spacing of hangers and supports. 
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PART 2 - PRODUCTS 

2.1 RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" based on indicated static-pressure 
class unless otherwise indicated. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, 
"Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing 
requirements, materials involved, duct-support intervals, and other provisions in 
SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." 

C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, 
"Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable 
sealing requirements, materials involved, duct-support intervals, and other 
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible." 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: 
Select types and fabricate according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for 
static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 

2.2 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct 
Construction Standards - Metal and Flexible" for acceptable materials, material 
thicknesses, and duct construction methods unless otherwise indicated. Sheet 
metal materials shall be free of pitting, seam marks, roller marks, stains, 
discolorations, and other imperfections. 

B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90. 

C. Finishes for Surfaces Exposed to View: Mill phosphatized. 

2.3 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for 
sealants and gaskets shall be a maximum flame-spread index of 25 and a 
maximum smoke-developed index of 50 when tested according to UL 723; 
certified by an NRTL. 
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B. Two-Part Tape Sealing System: 

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified 
acrylic/silicone activator to react exothermically with tape to form hard, 
durable, airtight seal. 

2. Tape Width: 3 inches. 
3. Sealant: Modified styrene acrylic. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. Maximum Static-Pressure Class: 10-inch wg, positive and negative. 
7. Service: Indoor and outdoor. 
8. Service Temperature: Minus 40 to plus 200 deg F. 
9. Substrate: Compatible with galvanized sheet steel. 
10. For indoor applications, sealant shall have a VOC content of 250 g/L or 

less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

C. Water-Based Joint and Seam Sealant: 

1. Application Method: Brush on. 
2. Solids Content: Minimum 65 percent. 
3. Shore A Hardness: Minimum 20. 
4. Water resistant. 
5. Mold and mildew resistant. 
6. VOC: Maximum 75 g/L (less water). 
7. Maximum Static-Pressure Class: 10-inch wg, positive and negative. 
8. Service: Indoor or outdoor. 
9. Substrate: Compatible with galvanized sheet steel. 

D. Flanged Joint Sealant: Comply with ASTM C 920. 

1. General: Single-component, acid-curing, silicone, elastomeric. 
2. Type: S. 
3. Grade: NS. 
4. Class: 25. 
5. Use: O. 
6. For indoor applications, sealant shall have a VOC content of 250 g/L or 

less when calculated according to 40 CFR 59, Subpart D (EPA 
Method 24). 

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene 
plasticizer. 

2.4 HANGERS AND SUPPORTS 

A. Hanger Rods: Cadmium-plated steel rods and nuts. 
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B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum 
Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct." 

C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with 
ASTM A 603. 

D. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; 
compatible with duct materials. 

E. Trapeze and Riser Supports: 

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates. 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and 
arrangement of duct system. Indicated duct locations, configurations, and 
arrangements were used to size ducts and calculate friction loss for air-handling 
equipment sizing and for other design considerations. Install duct systems as 
indicated unless deviations to layout are approved on Shop Drawings and 
Coordination Drawings. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible" unless otherwise indicated. 

C. Install ducts with fewest possible joints. 

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape 
and for branch connections. 

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel 
and perpendicular to building lines. 

F. Install ducts close to walls, overhead construction, columns, and other structural 
and permanent enclosure elements of building. 

G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness. 

H. Protect duct interiors from moisture, construction debris and dust, and other 
foreign materials. 

3.2 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in 
"Duct Schedule" Article according to SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible." 
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3.3 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Chapter 5, "Hangers and Supports." 

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-
steel fasteners appropriate for construction materials to which hangers are being 
attached. 

1. Where practical, install concrete inserts before placing concrete. 
2. Install powder-actuated concrete fasteners after concrete is placed and 

completely cured. 
3. Use powder-actuated concrete fasteners for standard-weight aggregate 

concretes or for slabs more than 4 inches thick. 
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate 

concretes or for slabs less than 4 inches thick. 

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards 
- Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and 
Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger 
spacing; install hangers and supports within 24 inches of each elbow and within 
48 inches of each branch intersection. 

D. Install upper attachments to structures. Select and size upper attachments with 
pull-out, tension, and shear capacities appropriate for supported loads and 
building materials where used. 

3.4 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with 
Section 233300 "Air Duct Accessories." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" for branch, outlet and inlet, and terminal unit connections. 

3.5 START UP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, 
and Balancing for HVAC." 

3.6 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet. 

B. Supply, Return, Exhaust, and Outside Air Ducts: 

1. Ducts concealed or exposed inside: 
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a. Pressure Class: Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class: B. 
c. SMACNA Leakage Class for Rectangular: 6. 

2. Ducts exposed outside: 

a. Pressure Class: Positive or negative 2-inch wg. 
b. Minimum SMACNA Seal Class: A. 
c. SMACNA Leakage Class for Rectangular: 6. 

C. Elbow Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction 
Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and 

two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's 

"HVAC Duct Construction Standards - Metal and Flexible," 
Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane 
Support in Elbows." 

D. Intermediate Reinforcement: 

1. Galvanized-Steel Ducts:  Galvanized steel. 

END OF SECTION 
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SECTION 233300 

 AIR DUCT ACCESSORIES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Manual volume dampers. 
2. Fire dampers. 
3. Turning vanes. 
4. Duct-mounted access doors. 
5. Flexible connectors. 
6. Flexible ducts. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air duct accessories to include in operation 
and maintenance manuals. 

1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

PART 2 - PRODUCTS 

2.1 ASSEMBLY DESCRIPTION 

A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating 
Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air 
Conditioning Systems." 

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible" for acceptable materials, material thicknesses, and duct construction 
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methods unless otherwise indicated. Sheet metal materials shall be free of pitting, 
seam marks, roller marks, stains, discolorations, and other imperfections. 

2.2 MATERIALS 

A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M. 

1. Galvanized Coating Designation: G90. 
2. Exposed-Surface Finish: Mill phosphatized. 

B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed 
on galvanized sheet metal ducts; compatible materials for aluminum and stainless-
steel ducts. 

C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or 
less; 3/8-inch minimum diameter for lengths longer than 36 inches. 

2.3 MANUAL VOLUME DAMPERS 

A. Standard, Steel, Manual Volume Dampers: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Greenheck Fan Corp. 
b. Nailor Industries Inc. 
c. Pottorff. 
d. Ruskin Company. 

2. Standard-leakage rating, with linkage outside airstream. 
3. Suitable for horizontal or vertical applications. 
4. Frames:  

a. Hat-shaped. 
b. 0.094-inch-thick, galvanized sheet steel. 
c. Mitered and welded corners. 
d. Flanges for attaching to walls and flangeless frames for installing 

in ducts. 

5. Blades: 

a. Multiple or single blade. 
b. Parallel- or opposed-blade design. 
c. Stiffen damper blades for stability. 
d. Galvanized, roll-formed steel, 0.064 inch thick. 

6. Blade Axles:  Galvanized steel. 
7. Bearings:  

http://www.specagent.com/Lookup?ulid=3445
http://www.specagent.com/Lookup?uid=123457058645
http://www.specagent.com/Lookup?uid=123457058643
http://www.specagent.com/Lookup?uid=123457058638
http://www.specagent.com/Lookup?uid=123457058639
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a. Oil-impregnated bronze. 
b. Dampers in ducts with pressure classes of 3-inch wg or less shall 

have axles full length of damper blades and bearings at both ends 
of operating shaft. 

8. Blade Seals:  Neoprene. 
9. Jamb Seals: Cambered stainless steel or aluminum. 
10. Tie Bars and Brackets:  Galvanized steel. 
11. Accessories: 

a. Include locking device to hold single-blade dampers in a fixed 
position without vibration. 

B. Jackshaft: 

1. Size:  0.5-inch diameter. 
2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly 

mounted on supports at each mullion and at each end of multiple-damper 
assemblies. 

3. Length and Number of Mountings: As required to connect linkage of each 
damper in multiple-damper assembly. 

C. Damper Hardware: 

1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick 
zinc-plated steel, and a 3/4-inch hexagon locking nut. 

2. Include center hole to suit damper operating-rod size. 
3. Include elevated platform for insulated duct mounting. 

2.4 FIRE DAMPERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:  

1. Greenheck Fan Corporation. 
2. Nailor Industries Inc. 
3. Pottorff. 
4. Ruskin Company. 

B. Type: Static; rated and labeled according to UL 555 by an NRTL. 

C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-
fpm velocity. 

D. Fire Rating: 1-1/2 hours. 

E. Frame: Curtain type with blades outside airstream; fabricated with roll-formed, 
0.034-inch-thick galvanized steel; with mitered and interlocking corners. 
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F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel. 

1. Minimum Thickness: 0.05 thick, as indicated, and of length to suit 
application. 

2. Exception: Omit sleeve where damper-frame width permits direct 
attachment of perimeter mounting angles on each side of wall or floor; 
thickness of damper frame must comply with sleeve requirements. 

G. Mounting Orientation: Vertical or horizontal as indicated. 

H. Blades: Roll-formed, interlocking, 0.024-inch-thick, galvanized sheet steel. In 
place of interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel 
blade connectors. 

I. Horizontal Dampers: Include blade lock and stainless-steel closure spring. 

J. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links. 

2.5 FLANGE CONNECTORS 

A. Description: Roll-formed, factory-fabricated, slide-on transverse flange 
connectors, gaskets, and components. 

B. Material: Galvanized steel. 

C. Gage and Shape: Match connecting ductwork. 

2.6 TURNING VANES 

A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet 
steel; support with bars perpendicular to blades set; set into vane runners suitable 
for duct mounting. 

1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions 
with perforated faces and fibrous-glass fill. 

B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of 
resin-bonded fiberglass with acrylic polymer coating; support with bars 
perpendicular to blades set; set into vane runners suitable for duct mounting. 

C. Vane Construction:  Single wall. 

2.7 DUCT-MOUNTED ACCESS DOORS 

A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's 
"HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct 
Access Doors and Panels," and 7-3, "Access Doors - Round Duct." 

1. Door: 
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a. Double wall, rectangular. 
b. Galvanized sheet metal with insulation fill and thickness as 

indicated for duct pressure class. 
c. Vision panel. 
d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam 

latches. 
e. Fabricate doors airtight and suitable for duct pressure class. 

2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets. 
3. Number of Hinges and Locks: 

a. Access Doors Less Than 12 Inches Square: No hinges and two 
sash locks. 

b. Access Doors up to 18 Inches Square:  Two hinges and two sash 
locks. 

c. Access Doors up to 24 by 48 Inches:  Three hinges and two 
compression latches. 

d. Access Doors Larger than 24 by 48 Inches:  Continuous and two 
compression latches with outside and inside handles. 

2.8 FLEXIBLE CONNECTORS 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Ductmate Industries, Inc. 
2. Duro Dyne Inc. 
3. Elgen Manufacturing. 
4. Ward Industries; a brand of Hart & Cooley, Inc. 

B. Materials: Flame-retardant or noncombustible fabrics. 

C. Coatings and Adhesives: Comply with UL 181, Class 1. 

D. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide 
attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel 
or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected 
ducts. 

E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with 
neoprene. 

1. Minimum Weight: 26 oz./sq. yd.. 
2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling. 
3. Service Temperature: Minus 40 to plus 200 deg F. 

F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with 
weatherproof, synthetic rubber resistant to UV rays and ozone. 

http://www.specagent.com/Lookup?ulid=3459
http://www.specagent.com/Lookup?uid=123457058766
http://www.specagent.com/Lookup?uid=123457058764
http://www.specagent.com/Lookup?uid=123457058768
http://www.specagent.com/Lookup?uid=123457058767
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1. Minimum Weight: 24 oz./sq. yd.. 
2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling. 
3. Service Temperature: Minus 50 to plus 250 deg F. 

G. Thrust Limits: Combination coil spring and elastomeric insert with spring and 
insert in compression, and with a load stop. Include rod and angle-iron brackets 
for attaching to fan discharge and duct. 

1. Frame: Steel, fabricated for connection to threaded rods and to allow for a 
maximum of 30 degrees of angular rod misalignment without binding or 
reducing isolation efficiency. 

2. Outdoor Spring Diameter: Not less than 80 percent of the compressed 
height of the spring at rated load. 

3. Minimum Additional Travel: 50 percent of the required deflection at rated 
load. 

4. Lateral Stiffness: More than 80 percent of rated vertical stiffness. 
5. Overload Capacity: Support 200 percent of rated load, fully compressed, 

without deformation or failure. 
6. Elastomeric Element: Molded, oil-resistant rubber or neoprene. 
7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch 

movement at start and stop. 

2.9 FLEXIBLE DUCTS 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Flexmaster U.S.A., Inc. 
2. McGill AirFlow LLC. 
3. Ward Industries; a brand of Hart & Cooley, Inc. 
 

B. Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by 
helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-
barrier film. 

1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative. 
2. Maximum Air Velocity: 4000 fpm. 
3. Temperature Range: Minus 20 to plus 175 deg F. 
4. Insulation R-Value:  Comply with ASHRAE/IESNA 90.1. 

C. Flexible Duct Connectors: 

1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten 
band with a worm-gear action in sizes 3 through 18 inches, to suit duct 
size. 

http://www.specagent.com/Lookup?ulid=3460
http://www.specagent.com/Lookup?uid=123457058780
http://www.specagent.com/Lookup?uid=123457058783
http://www.specagent.com/Lookup?uid=123457058784
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2.10 DUCT ACCESSORY HARDWARE 

A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including 
screw cap and gasket. Size to allow insertion of pitot tube and other testing 
instruments and of length to suit duct-insulation thickness. 

B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant 
to gasoline and grease. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install duct accessories according to applicable details in SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible" for metal ducts and in 
NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass 
ducts. 

B. Install duct accessories of materials suited to duct materials; use galvanized-steel 
accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories 
in stainless-steel ducts, and aluminum accessories in aluminum ducts. 

C. Compliance with ASHRAE/IESNA 90.1-2004 includes Section 6.4.3.3.3 - 
"Shutoff Damper Controls," restricts the use of backdraft dampers, and requires 
control dampers for certain applications. 

D. Install volume dampers at points on supply, return, and exhaust systems where 
branches extend from larger ducts. Where dampers are installed in ducts having 
duct liner, install dampers with hat channels of same depth as liner, and terminate 
liner with nosing at hat channel. 

1. Install steel volume dampers in steel ducts. 
2. Install aluminum volume dampers in aluminum ducts. 

E. Set dampers to fully open position before testing, adjusting, and balancing. 

F. Install test holes at fan inlets and outlets and elsewhere as indicated. 

G. Install fire dampers according to UL listing. 

H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and 
maintaining accessories and equipment at the following locations: 

1. On both sides of duct coils. 
2. Upstream from duct filters. 
3. At outdoor-air intakes and mixed-air plenums. 
4. At drain pans and seals. 
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5. Downstream from manual volume dampers, control dampers, backdraft 
dampers, and equipment. 

6. Adjacent to and close enough to fire dampers, to reset or reinstall fusible 
links. Access doors for access to fire dampers having fusible links shall be 
pressure relief access doors and shall be outward operation for access 
doors installed upstream from dampers and inward operation for access 
doors installed downstream from dampers. 

7. At each change in direction and at maximum 50-foot spacing. 
8. Upstream from turning vanes. 
9. Control devices requiring inspection. 
10. Elsewhere as indicated. 

I. Install access doors with swing against duct static pressure. 

J. Access Door Sizes: 

1. One-Hand or Inspection Access: 8 by 5 inches. 
2. Two-Hand Access: 12 by 6 inches. 
3. Head and Hand Access: 18 by 10 inches. 
4. Head and Shoulders Access: 21 by 14 inches. 
5. Body Access: 25 by 14 inches. 
6. Body plus Ladder Access: 25 by 17 inches. 

K. Label access doors. 

L. Install flexible connectors to connect ducts to equipment. 

M. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch 
lengths of flexible duct clamped or strapped in place. 

N. Connect flexible ducts to metal ducts with draw bands. 

O. Install duct test holes where required for testing and balancing purposes. 

P. Install thrust limits at centerline of thrust, symmetrical on both sides of 
equipment. Attach thrust limits at centerline of thrust and adjust to a maximum of 
1/4-inch movement during start and stop of fans. 

3.2 FIELD QUALITY CONTROL 

A. Tests and Inspections: 

1. Operate dampers to verify full range of movement. 
2. Inspect locations of access doors and verify that purpose of access door 

can be performed. 
3. Operate fire dampers to verify full range of movement and verify that 

proper heat-response device is installed. 
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4. Inspect turning vanes for proper and secure installation. 
5. Operate remote damper operators to verify full range of movement of 

operator and damper. 

END OF SECTION 
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SECTION 233713.23 

 AIR REGISTERS AND GRILLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Fixed face registers and grilles. 

B. Related Requirements: 

1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and 
volume-control dampers not integral to registers and grilles. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Data Sheet: Indicate materials of construction, finish, and mounting 
details; and performance data including throw and drop, static-pressure 
drop, and noise ratings. 

2. Register and Grille Schedule: Indicate drawing designation, room location, 
quantity, model number, size, and accessories furnished. 

PART 2 - PRODUCTS 

2.1 REGISTERS 

A. Fixed Face Register (SR-1): 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Krueger. 
b. Nailor Industries Inc. 
c. Price Industries. 
d. Titus. 
e. Tuttle & Bailey. 

http://www.specagent.com/Lookup?ulid=12395
http://www.specagent.com/Lookup?uid=123457029427
http://www.specagent.com/Lookup?uid=123457029428
http://www.specagent.com/Lookup?uid=123457029429
http://www.specagent.com/Lookup?uid=123457029431
http://www.specagent.com/Lookup?uid=123457029432
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2. Material:  Steel. 
3. Finish:  Baked enamel, white, capable of passing a 100-hour ASTM B117 

corrosive environments salt spray test. 
4. Face:   Double deflection with front blades parallel to long dimension of 

the grille. 
5. Frame:  1 ¼-inch wide 20-gauge steel. 
6. Mounting: Duct. 
7. Damper Type:  Adjustable opposed blade, operable from face of grille. 

B. Fixed Face Register (EG-1): 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Krueger. 
b. Nailor Industries Inc. 
c. Price Industries. 
d. Titus. 
e. Tuttle & Bailey. 

2. Material:  Steel. 
3. Finish:  Baked enamel, white, capable of passing a 100-hour ASTM B117 

corrosive environments salt spray test. 
4. Perforated Face:  3/16-inch diameter holes on ¼-inch staggered centers 

with no less than 51 percent free area. 
5. Backpan:  Heavy gauge steel of the sizes and mounting types shown on 

the plans. 
6. Diffuser Neck:  1-1/8-inch depth for easy duct connection. 
7. Mounting: Surface or lay-in as indicated on plans. 
8. Damper Type:  Adjustable opposed blade, operable from face of grille. 

2.2 SOURCE QUALITY CONTROL 

A. Verification of Performance: Rate registers and grilles according to ASHRAE 70, 
"Method of Testing for Rating the Performance of Air Outlets and Inlets." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas where registers and grilles are installed for compliance with 
requirements for installation tolerances and other conditions affecting 
performance of equipment. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

http://www.specagent.com/Lookup?ulid=12395
http://www.specagent.com/Lookup?uid=123457029427
http://www.specagent.com/Lookup?uid=123457029428
http://www.specagent.com/Lookup?uid=123457029429
http://www.specagent.com/Lookup?uid=123457029431
http://www.specagent.com/Lookup?uid=123457029432
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3.2 INSTALLATION 

A. Install registers and grilles level and plumb. 

B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, 
fittings, and accessories. Air outlet and inlet locations have been indicated to 
achieve design requirements for air volume, noise criteria, airflow pattern, throw, 
and pressure drop. Make final locations where indicated, as much as practical. For 
units installed in lay-in ceiling panels, locate units in the center of panel. Where 
architectural features or other items conflict with installation, notify Architect for 
a determination of final location. 

C. Install registers and grilles with airtight connections to ducts and to allow service 
and maintenance of dampers, air extractors, and fire dampers. 

3.3 ADJUSTING 

A. After installation, adjust registers and grilles to air patterns indicated, or as 
directed, before starting air balancing. 

END OF SECTION 
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SECTION 237200 

AIR-TO-AIR ENERGY RECOVERY EQUIPMENT 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Packaged energy recovery units. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

B. Shop Drawings: For air-to-air energy recovery equipment. Include plans, 
elevations, sections, details, and attachments to other work. 

1. Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location 
and size of each field connection. 

2. Wiring Diagrams: For power, signal, and control wiring. 

1.3 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. AHRI Compliance: 

1. Capacity ratings for air-to-air energy recovery equipment shall comply 
with AHRI 1060, "Performance Rating of Air-to-Air Heat Exchangers for 
Energy Recovery Ventilation Equipment." Unit shall have minimum 
AHRI cooling and heating total energy effectiveness of 75% when 
operating with 30 cfm of supply and exhaust air. 

C. UL Compliance: 

1. Packaged heat recovery ventilators shall comply with requirements in 
UL 1812, "Ducted Heat Recovery Ventilators". 
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1.5 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents.  
Provide the quantities listed below for each energy recovery unit included in the 
project. 

1. Filters: One set of replacement filters for the outdoor air intake and one set 
for the return air intake. 

2. Fan Belts: One set of belts for each belt-driven fan in energy recovery 
units. 

3. Wheel Belts: One set of belts for each heat wheel. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of air-to-air energy recovery equipment that fail in 
materials or workmanship within specified warranty period. 

1. Warranty period for energy recovery wheel: 5 years. 
2. Warranty period for all other components: 1 years. 

PART 2 - PRODUCTS 

2.1 OUTDOOR PACKAGED ENERGY RECOVERY UNITS (ERV-1) 

A. Basis-of-Design Products: Subject to compliance with requirements, provide 
Greenheck model ERV-45-15L or comparable product by one of the following: 

1. Mitsubishi Electric & Electronic USA, Inc. 
2. SEMCO LLC. 
3. Trane. 

B. General:  Rotary air-to-air total enthalpy wheel.  Unit shall be fully assembled at 
the factory and consist of an insulated metal cabinet, downturn outdoor air intake 
weatherhood with metal mesh filters, energy wheel, motorized intake damper, 
motorized exhaust damper, sensors, service receptacle, frost control, filter 
assembly for intake and exhaust air, supply air blower assembly, exhaust air 
blower assembly and an electrical control center. All specified components and 
internal accessories factory installed and tested and prepared for single-point high 
voltage connection.  

C. Configuration:  End connections for supply air discharge, return air intake, and 
outdoor air intake hood.  Exhaust air discharge shall be through the side wall. 

D. Cabinet: 

http://www.specagent.com/LookUp/?uid=123456807694&mf=04&src=wd
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1. Materials: Formed double wall insulated metal cabinet, fabricated to 
permit access to internal components for maintenance.  

a. Outside casing: Pre-painted components as supplied by the factory 
shall have polyester urethane paint on 18 gauge G60 galvanized 
steel. 

b. Internal assemblies: 18 gauge, galvanized (G90) steel except for 
motor supports which shall be minimum 14 gauge galvanized 
(G90) steel. 

2. Access doors shall be hinged. 
3. Unit shall have factory-installed duct flanges on all duct openings. 
4. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion 

requirements of UL 181. 

a. Materials: Fiberglass insulation. If insulation other than fiberglass 
is used, it must  also meet the Fire Hazard Classification 
shown below. 

b. Thickness: 1 inch. 
c. Fire Hazard Classification: Maximum flame spread of 25 and 

smoke developed of 50, when tested in accordance with ASTM C 
411. 

d. Insulation shall be of semi-rigid type and installed between inner 
and outer shells of all cabinet exterior components. 

5. Energy wheel: Energy wheel shall be of total enthalpy, rotary air-to-air 
type and shall be an element of a removable energy wheel cassette. The 
cassette shall consist of a galvanized steel framework (designed to produce 
laminar air flow through the wheel), an energy wheel as specified and a 
motor and drive assembly. The cassette shall incorporate a pre-tensioned 
urethane drive belt. The wheel media shall be a polymer film matrix in a 
stainless steel framework and be comprised of individual segments that are 
removable for servicing. Non-segmented energy wheels are not 
acceptable. Silica gel desiccant shall be permanently bonded to the 
polymer film and shall be designed and constructed to permit cleaning and 
servicing. Performance criteria are to be as specified in AHRI Standard 
1060, complying with the Combined Efficiency data in the submittal. 

6. Supply Air and Exhaust Air blower assemblies: Blower assemblies consist 
of an electric motor and a belt driven blower. Assembly shall be mounted 
on heavy gauge galvanized rails and further mounted on 1.125 inch thick 
neoprene vibration isolators.  

7. Control panel / connections: Energy Recovery Ventilator shall have an 
electrical control center where all high and low voltage connections are 
made. Control center shall be constructed to permit single-point high 
voltage power supply connections 

8. Frost control: Timed exhaust. 
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9. Motorized dampers / Exhaust Air, Intake Air: Motorized dampers of low 
leakage type shall be factory installed. 

10. Control Sensors: Factory supplied and installed. 
11. Service receptacle: 120 VAC GFCI service outlet shall be factory-

provided and installed. Service outlet requires a dedicated single phase 
electric circuit. 

E. Blower: 

1. Blower section construction, Supply Air and Exhaust Air: Belt drive 
motor and blower shall be assembled onto a 14 gauge galvanized steel 
platform and must have neoprene vibration isolation devices. 

2. Blower assemblies: Shall be statically and dynamically balanced and 
designed for continuous operation at maximum rated fan speed and 
horsepower. 

3. Centrifugal blower housing: Formed and reinforced steel panels to make 
curved scroll housing with shaped cutoff.  

4. Forward curved blower (fan) wheels: Galvanized or aluminum 
construction with inlet flange and shallow blades curved forward in 
direction of airflow. Mechanically attached to shaft with set screws. 

5. Blower section motor source quality control: Blower performance shall be 
factory tested for flow rate, pressure, power, air density, rotation speed 
and efficiency. Ratings are to be established in accordance with AMCA 
210, “Laboratory Methods of Testing Fans for Rating”.  

F. Motors: 

1. General: Blower motors shall be “NEMA Premium™” unless otherwise 
indicated.  Motors shall be heavy-duty, permanently lubricated type to 
match the fan load and furnished at the specified voltage, phase and 
enclosure. Drives shall be sized for a minimum of 150% of driven 
horsepower and pulleys shall be fully machined cast-type, keyed and fully 
secured to the fan wheel and motor shafts. Electric motors shall be 
supplied with an adjustable drive pulley.  

G. Filters: 

1. Unit shall have permanent metal filters located in the outdoor air intake 
and shall be accessible from the exterior of the unit. MERV 8 disposable 
pleated filters shall be provided in the intake air stream and MERV 8 
filters in the exhaust air stream. 

2.2 INDOOR PACKAGED ENERGY RECOVERY UNITS (ERV-2) 

A. Basis-of-Design Products: Subject to compliance with requirements, provide 
Greenheck model ERV-45-15L or comparable product by one of the following: 

1. Mitsubishi Electric & Electronic USA, Inc. 



Contract No. T201680108 
 

AIR-TO-AIR ENERGY RECOVERY EQUIPMENT 237200 - 5 
 

2. SEMCO LLC. 
3. Trane. 

B. General:  Rotary air-to-air total enthalpy wheel.  Unit shall be fully assembled at 
the factory and consist of an insulated metal cabinet, energy wheel, motorized 
intake damper, motorized exhaust damper, sensors, frost control, filter assembly 
for intake and exhaust air, supply air blower assembly, exhaust air blower 
assembly and an electrical control center. All specified components and internal 
accessories factory installed and tested and prepared for single-point high voltage 
connection.  

C. Configuration:  End connections for supply air discharge, return air intake, and 
outdoor air intake hood.  Exhaust air discharge shall be through the side wall. 

D. Cabinet: 

1. Materials: Formed double wall insulated metal cabinet, fabricated to 
permit access to internal components for maintenance.  

a. Outside casing: Pre-painted components as supplied by the factory 
shall have polyester urethane paint on 18 gauge G60 galvanized 
steel. 

b. Internal assemblies: 18 gauge, galvanized (G90) steel except for 
motor supports which shall be minimum 14 gauge galvanized 
(G90) steel. 

2. Access doors shall be hinged. 
3. Unit shall have factory-installed duct flanges on all duct openings. 
4. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion 

requirements of UL 181. 

a. Materials: Fiberglass insulation. 
b. Thickness: 1 inch. 
c. Fire Hazard Classification: Maximum flame spread of 25 and 

smoke developed of 50, when tested in accordance with ASTM C 
411. 

d. Insulation shall be of semi-rigid type and installed between inner 
and outer shells of all cabinet exterior components. 

e. Location and application:  Full coverage of entire cabinet exterior 
to include walls, roof and floor of unit.  Insulation shall be of semi-
rigid type and installed between inner and outer shells of all 
cabinet exterior components. 

5. Energy wheel: Energy wheel shall be of total enthalpy, rotary air-to-air 
type and shall be an element of a removable energy wheel cassette. The 
cassette shall consist of a galvanized steel framework (designed to produce 
laminar air flow through the wheel), an energy wheel as specified and a 
motor and drive assembly. The cassette shall incorporate a pre-tensioned 

http://www.specagent.com/LookUp/?uid=123456807694&mf=04&src=wd
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urethane drive belt. The wheel media shall be a polymer film matrix in a 
stainless steel framework and be comprised of individual segments that are 
removable for servicing. Non-segmented energy wheels are not 
acceptable. Silica gel desiccant shall be permanently bonded to the 
polymer film and shall be designed and constructed to permit cleaning and 
servicing. Performance criteria are to be as specified in AHRI Standard 
1060, complying with the Combined Efficiency data in the submittal. 

6. Supply Air and Exhaust Air blower assemblies: Blower assemblies consist 
of an electric motor and a belt driven blower. Assembly shall be mounted 
on heavy gauge galvanized rails and further mounted on 1.125 inch thick 
neoprene vibration isolators.  

7. Control panel / connections: Energy Recovery Ventilator shall have an 
electrical control center where all high and low voltage connections are 
made. Control center shall be constructed to permit single-point high 
voltage power supply connections. 

8. Frost control: Timed exhaust. 
9. Motorized dampers / Exhaust Air, Intake Air: Motorized dampers of low 

leakage type shall be factory installed. 
10. Control Sensors: Factory supplied and installed. 

E. Blower: 

1. Blower section construction, Supply Air and Exhaust Air: Belt drive 
motor and blower shall be assembled onto a 14 gauge galvanized steel 
platform and must have neoprene vibration isolation devices. 

2. Blower assemblies: Shall be statically and dynamically balanced and 
designed for continuous operation at maximum rated fan speed and 
horsepower. 

3. Centrifugal blower housing: Formed and reinforced steel panels to make 
curved scroll housing with shaped cutoff.  

4. Forward curved blower (fan) wheels: Galvanized or aluminum 
construction with inlet flange and shallow blades curved forward in 
direction of airflow. Mechanically attached to shaft with set screws. 

5. Blower section motor source quality control: Blower performance shall be 
factory tested for flow rate, pressure, power, air density, rotation speed 
and efficiency. Ratings are to be established in accordance with AMCA 
210, “Laboratory Methods of Testing Fans for Rating”.  

F. Motors: 

1. General: Blower motors shall be “NEMA Premium™” unless otherwise 
indicated.  Motors shall be heavy-duty, permanently lubricated type to 
match the fan load and furnished at the specified voltage, phase and 
enclosure. Drives shall be sized for a minimum of 150% of driven 
horsepower and pulleys shall be fully machined cast-type, keyed and fully 
secured to the fan wheel and motor shafts. Electric motors shall be 
supplied with an adjustable drive pulley.  
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G. Filters: 

1. Unit shall have permanent metal filters located in the outdoor air intake 
and shall be accessible from the exterior of the unit. MERV 8 disposable 
pleated filters shall be provided in the intake air stream and MERV 8 
filters in the exhaust air stream. 

2.3 CONTROLS 

A. The unit shall be constructed so that it can function as a stand-alone system 
controlled by factory-supplied controllers, thermostats and sensors or it can be 
operated as a heating and cooling system controlled by a Building Management 
System (BMS).  This unit shall be controlled by a factory-installed 
microprocessor programmable controller (DDC) that is connected to various 
sensors.  

B. Unit shall incorporate a DDC controller with integral LCD screen that provides 
text readouts of status, operating settings and alarm conditions. DDC controller 
shall have a built-in keypad to permit operator to access read-out screens and 
change settings without the use of ancillary equipment, devices or software. DDC 
controllers that require the use of equipment or software that is not factory-
installed in the unit are not acceptable. Alarm readouts consisting of flashing light 
codes are not acceptable.  

C. Operating protocol: The DDC shall be factory-programmed for LonWorks for 
monitoring of the unit’s status and control of the unit’s functions.  

D. Sensors 

1. Dirty Filter Sensor 
2. Temperature Sensors:  Outdoor air intake, supply air discharge, return air 

inlet, and exhaust air discharge. 
3. Current Sensor on each fan. 
4. Rotation Sensor. 
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PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install fixed-plate heat exchangers so supply and exhaust airstreams flow in 
opposite directions. 

B. Suspended Units: Suspend units from structure using threaded steel rods. 

C. Install units with clearances for service and maintenance. 

D. Power connection to unit shall be hard wired. 

END OF SECTION 



Contract No. T201680108 
 

SPLIT-SYSTEM AIR-CONDITIONERS  238126 - 1 

SECTION 238126 

SPLIT-SYSTEM AIR-CONDITIONERS GENERAL 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes split-system air-conditioning units consisting of separate 
evaporator-fan and compressor-condenser components. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Warranty: Sample of special warranty. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. ASHRAE Compliance: 

1. Fabricate and label refrigeration system to comply with ASHRAE 15, 
"Safety Standard for Refrigeration Systems." 

C. ASHRAE/IESNA Compliance: Applicable requirements in 
ASHRAE/IESNA 90.1. 

1.6 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to 
repair or replace components of split-system air-conditioning units that fail in 
materials or workmanship within specified warranty period. 

1. Warranty Period: 

a. For Compressor: Five years from date of Substantial Completion. 
b. For Parts: One year from date of Substantial Completion. 
c. For Labor: One year from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Basis-of-Design Product:  Subject to compliance with requirements, provide 
Trane model DUFB27 cooling coil and Trane model TTA073 condensing unit or 
comparable product by one of the following: 

1. Aaon, Inc. 
2. Mitsubishi Electric & Electronics USA, Inc.; HVAC Advanced Products 

Division. 
3. SANYO North America Corporation; SANYO Fisher Company. 

2.2 COOLING COIL 

A. Direct Expansion (DX) Cooling Coil: 

1. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins 
and thermal-expansion valve. Comply with ARI 206/110. 

2.3 OUTDOOR UNITS 

A. Air-Cooled, Compressor-Condenser Components: 

1. General:  Condensing unit shall include compressor(s), air-cooled 
condenser coil(s), condenser fan(s), suction and liquid connection valves, 
and unit controls.  Unit shall be factory assembled and tested including 
leak testing of the coil and run testing of the completed unit.  Run test 
report shall be supplied with the unit in the controls compartment’s 
literature pocket.  Unit shall be completely factory assembled, piped, 
wired, and shipped in one section. 

2. Casing: Zinc coated, heavy gauge, galvanized steel with baked enamel 
finish.  Casing shall meet ASTM B117 requirements for 672 hour salt 
spray test.  Hinged access doors with lockable handles.  Unit shall include 
lifting lugs. 

3. Compressor: Variable capacity compressor with 10-100% capacity.  
Hermetic scroll compressor with crankcase heater. Compressor motor 
shall have thermal- and current-sensitive overload devices, liquid line 
filter drier, phase loss/reverse rotation monitor, liquid line service valve, 
suction line service valve, external high pressure cutout device, external 
low pressure cutout device, and evaporator defrost control.  Compressor 
shall be isolated from the base pan with the compressor manufacturer’s 
recommended rubber vibration isolators. 

a. Compressor Type: Scroll. 
b. Refrigerant Charge: R-410A.  Provide with factory holding charge 

of R-410A and oil. 

http://www.specagent.com/LookUp/?uid=123456823932&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823932&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456823933&mf=04&src=wd
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c. Refrigerant Coil: Copper tube, with mechanically bonded 
aluminum fins and liquid subcooler. Comply with ARI 206/110. 

4. Electrical: Unit shall be provided with standard power block for 
connecting power to the unit.  Control circuit transformer and wiring shall 
provide 24 VAC control voltage from the line voltage provided to the unit. 

5. Fan: Aluminum-propeller type, directly connected to motor. 
6. Motor: Permanently lubricated, with integral thermal-overload protection. 

2.4 ACCESSORIES 

A. Automatic-reset timer to prevent rapid cycling of compressor. 

B. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory 
cleaned, dried, pressurized, and sealed; factory-insulated suction line with flared 
fittings at both ends. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install units level and plumb. 

B. Equipment Mounting: 

1. Install ground-mounted, compressor-condenser components on cast-in-
place concrete equipment base(s).  

C. Install and connect precharged refrigerant tubing to component's quick-connect 
fittings. Install tubing to allow access to unit. 

3.2 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Leak Test: After installation, charge system and test for leaks. Repair 
leaks and retest until no leaks exist. 

2. Operational Test: After electrical circuitry has been energized, start units 
to confirm proper motor rotation and unit operation. 

3. Test and adjust controls and safeties. Replace damaged and 
malfunctioning controls and equipment. 

C. Remove and replace malfunctioning units and retest as specified above. 
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3.3 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain units. 

END OF SECTION 
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SECTION 260519 

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Copper building wire rated 600 V or less. 
2. Connectors, splices, and terminations rated 600 V and less. 

1.3 DEFINITIONS 

A. RoHS: Restriction of Hazardous Substances. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Product Schedule: Indicate type, use, location, and termination locations. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency. 

B. Field quality-control reports. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Member Company of NETA. 

1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-
site testing. 

PART 2 - PRODUCTS 

2.1 COPPER BUILDING WIRE 

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying 
conductor with an overall insulation layer or jacket, or both, rated 600 V or less. 
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B. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. 3M Electric Products. 
2. Gardner Bender. 
3. Hubbell Power Systems, Inc. 
4. Ideal Industries, Inc. 
5. ILSCO. 
6. NSi Industries LLC. 
7. O-Z/Gedney; a brand of Emerson Industiral Automation. 
8. Service Wire Co. 
9. Service Wire Co. 
10. TE Connectivity Ltd. 
11. Thomas & Betts Corporation.  A Member of the ABB Group. 

C. Standards: 

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, 
and marked for intended location and use. 

2. RoHS compliant. 
3. Conductor and Cable Marking: Comply with wire and cable marking 

according to UL's "Wire and Cable Marking and Application Guide." 

D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and 
with ASTM B 8 for stranded conductors. 

E. Conductor Insulation: 

1. Type THHN and Type THWN-2: Comply with UL 83. 
2. Type XHHW-2: Comply with UL 44. 

2.2 CONNECTORS AND SPLICES 

A. Description: Factory-fabricated connectors and splices of size, ampacity rating, 
material, type, and class for application and service indicated; listed and labeled 
as defined in NFPA 70, by a qualified testing agency, and marked for intended 
location and use. 

B. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. 3M Electric Products. 
2. AFC Cable Systems; a part of Atkore International. 
3. Gardner Bender. 
4. Hubbell Power Systems, Inc. 
5. Ideal Industries, Inc. 
6. ILSCO. 
7. NSi Industries LLC. 

http://www.specagent.com/Lookup?ulid=12724
http://www.specagent.com/Lookup?uid=123457066539
http://www.specagent.com/Lookup?ulid=12724
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8. O-Z/Gedney; a brand of Emerson Industiral Automation. 
9. Service Wire Co. 
10. Service Wire Co. 
11. TE Connectivity Ltd. 
12. Thomas & Betts Corporation.  A Member of the ABB Group. 

PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG 
and larger. 

B. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 
AWG and larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS 
AND WIRING METHODS 

A. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, 
single conductors in raceway. 

B. Branch Circuits Concealed in Ceilings, Walls, and Partitions: 
Type THHN/THWN-2, single conductors in raceway. 

C. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: 
Type XHHW-2, single conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated. 

B. Complete raceway installation between conductor and cable termination points 
according to Section 260533 "Raceways and Boxes for Electrical Systems" prior 
to pulling conductors and cables. 

C. Use manufacturer-approved pulling compound or lubricant where necessary; 
compound used must not deteriorate conductor or insulation. Do not exceed 
manufacturer's recommended maximum pulling tensions and sidewall pressure 
values. 

D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable 
grips, that will not damage cables or raceway. 

E. Install exposed cables parallel and perpendicular to surfaces of exposed structural 
members, and follow surface contours where possible. 

http://www.specagent.com/Lookup?uid=123457066539
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F. Support cables according to Section 260529 "Hangers and Supports for Electrical 
Systems." 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published 
torque-tightening values. If manufacturer's torque values are not indicated, use 
those specified in UL 486A-486B. 

B. Make splices, terminations, and taps that are compatible with conductor 
material and that possess equivalent or better mechanical strength and insulation 
ratings than unspliced conductors. 

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack. 

3.5 IDENTIFICATION 

A. Identify and color-code conductors and cables according to Section 260553 
"Identification for Electrical Systems." 

B. Identify each spare conductor at each end with identity number and location of 
other end of conductor, and identify as spare conductor. 

3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall 
assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve 
Seals for Electrical Raceways and Cabling." 

3.7 FIRESTOPPING 

A. Apply firestopping to electrical penetrations of fire-rated floor and wall 
assemblies to restore original fire-resistance rating of assembly according to 
Section 078413 "Penetration Firestopping." 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and 
inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, including 
connections. 

C. Perform tests and inspections. 

1. Perform each of the following visual and electrical tests: 
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a. Inspect exposed sections of conductor and cable for physical 
damage and correct connection according to the single-line 
diagram. 

b. Test bolted connections for high resistance using one of the 
following: 

1) A low-resistance ohmmeter. 
2) Calibrated torque wrench. 
3) Thermographic survey. 

c. Inspect compression-applied connectors for correct cable match 
and indentation. 

d. Inspect for correct identification. 
e. Inspect cable jacket and condition. 
f. Insulation-resistance test on each conductor for ground and 

adjacent conductors. Apply a potential of 500-V dc for 300-V rated 
cable and 1000-V dc for 600-V rated cable for a one-minute 
duration. 

g. Continuity test on each conductor and cable. 
h. Uniform resistance of parallel conductors. 

D. Cables will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports to record the following: 

1. Procedures used. 
2. Results that comply with requirements. 
3. Results that do not comply with requirements, and corrective action taken 

to achieve compliance with requirements. 

END OF SECTION 
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SECTION 260526 

GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section includes grounding and bonding systems and equipment. 

B. Section includes grounding and bonding systems and equipment, plus the 
following special applications: 

1. Underground distribution grounding. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.4 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For testing agency and testing agency's field supervisor. 

B. Field quality-control reports. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For grounding to include in emergency, 
operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Certified by NETA. 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 
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2.2 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by 
one of the following:   

1. Burndy; Part of Hubbell Electrical Systems. 
2. Dossert; AFL Telecommunications LLC. 
3. ERICO International Corporation. 
4. Fushi Copperweld Inc.  
5. Galvan Industries, Inc.; Electrical Products Division, LLC 
6. Harger Lightning & Ground.  
7. ILSCO. 
8. O-Z/Gedney; a brand of Emerson Industrial Automation 
9. Robbins Lightning, Inc.  
10. Siemens Power Transmission & Distribution, Inc. 
11. Thomas & Betts Corporation, A Member of the ABB Group. 
12. Topaz Electrical; a division of Topaz Lighting Corp. 

2.3 CONDUCTORS 

A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise 
required by applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 

1. Solid Conductors: ASTM B 3. 
2. Stranded Conductors: ASTM B 8. 
3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch 

(6 mm) in diameter. 
4. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor. 
5. Bonding Jumper: Copper tape, braided conductors terminated with copper 

ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick. 

2.4 CONNECTORS 

A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for 
applications in which used and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Welded Connectors: Exothermic-welding kits of types recommended by kit 
manufacturer for materials being joined and installation conditions. 

C. Beam Clamps: Mechanical type, terminal, ground wire access from four 
directions, with dual, tin-plated or silicon bronze bolts. 

D. Cable-to-Cable Connectors: Compression type, copper or copper alloy. 

E. Conduit Hubs: Mechanical type, terminal with threaded hub. 

http://www.specagent.com/LookUp/?ulid=7341&mf=04&src=wd
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F. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal 
with set screw. 

G. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct 
burial. 

H. Water Pipe Clamps: 

1. Mechanical type, two pieces with zinc-plated bolts. 

a. Material: Die-cast zinc alloy. 
b. Listed for direct burial. 

2. U-bolt type with malleable-iron clamp and copper ground connector rated 
for direct burial. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded 
conductors for No. 6 AWG and larger unless otherwise indicated. 

B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0 
AWG minimum. 

1. Bury at least 24 inches (600 mm) below grade. 
2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct 

bank when indicated as part of duct-bank installation. 

C. Conductor Terminations and Connections: 

1. Pipe and Equipment Grounding Conductor Terminations: Bolted 
connectors. 

2. Underground Connections: Welded connectors except at test wells and as 
otherwise indicated. 

3. Connections to Ground Rods at Test Wells: Bolted connectors. 
4. Connections to Structural Steel: Welded connectors. 

3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS 

A. Comply with IEEE C2 grounding requirements. 

3.3 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch 
circuits. 
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B. Install insulated equipment grounding conductors with the following items, in 
addition to those required by NFPA 70: 

1. Feeders and branch circuits. 
2. Lighting circuits. 
3. Receptacle circuits. 
4. Single-phase motor and appliance branch circuits. 
5. Three-phase motor and appliance branch circuits. 
6. Flexible raceway runs. 

C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to 
duct-mounted electrical devices operating at 120 V and more, including air 
cleaners, heaters, dampers, humidifiers, and other duct electrical equipment. Bond 
conductor to each unit and to air duct and connected metallic piping. 

D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate 
insulated equipment grounding conductor to each electric water heater and heat-
tracing cable. Bond conductor to heater units, piping, connected equipment, and 
components. 

3.4 INSTALLATION 

A. Grounding Conductors: Route along shortest and straightest paths possible unless 
otherwise indicated or required by Code. Avoid obstructing access or placing 
conductors where they may be subjected to strain, impact, or damage. 

B. Bonding Straps and Jumpers: Install in locations accessible for inspection and 
maintenance except where routed through short lengths of conduit. 

1. Bonding to Structure: Bond straps directly to basic structure, taking care 
not to penetrate any adjacent parts. 

2. Bonding to Equipment Mounted on Vibration Isolation Hangers and 
Supports: Install bonding so vibration is not transmitted to rigidly mounted 
equipment. 

3. Use exothermic-welded connectors for outdoor locations; if a disconnect-
type connection is required, use a bolted clamp. 

C. Grounding and Bonding for Piping: 

1. Metal Water Service Pipe: Install insulated copper grounding conductors, 
in conduit, from building's main service equipment, or grounding bus, to 
main metal water service entrances to building. Connect grounding 
conductors to main metal water service pipes; use a bolted clamp 
connector or bolt a lug-type connector to a pipe flange by using one of the 
lug bolts of the flange. Where a dielectric main water fitting is installed, 
connect grounding conductor on street side of fitting. Bond metal 
grounding conductor conduit or sleeve to conductor at each end. 
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2. Water Meter Piping: Use braided-type bonding jumpers to electrically 
bypass water meters. Connect to pipe with a bolted connector. 

3. Bond each aboveground portion of gas piping system downstream from 
equipment shutoff valve. 

D. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding 
conductors of associated fans, blowers, electric heaters, and air cleaners. Install 
tinned bonding jumper to bond across flexible duct connections to achieve 
continuity. 

E. Grounding for Steel Building Structure: Install a driven ground rod at base of 
each corner column and at intermediate exterior columns at distances not more 
than 60 feet (18 m) apart. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and 
inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, including 
connections. 

C. Perform tests and inspections. 

D. Tests and Inspections: 

1. After installing grounding system but before permanent electrical circuits 
have been energized, test for compliance with requirements. 

2. Inspect physical and mechanical condition. Verify tightness of accessible, 
bolted, electrical connections with a calibrated torque wrench according to 
manufacturer's written instructions. 

E. Grounding system will be considered defective if it does not pass tests and 
inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 260533 

RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 
2. Nonmetal conduits, tubing, and fittings. 
3. Surface raceways. 
4. Boxes, enclosures, and cabinets. 

B. Related Requirements: 

1. Section 260543 "Underground Ducts and Raceways for Electrical 
Systems" for exterior ductbanks, manholes, and underground utility 
construction. 

1.3 DEFINITIONS 

A. GRC: Galvanized rigid steel conduit. 

1.4 ACTION SUBMITTALS 

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-
cover enclosures, and cabinets. 

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, 
sections, and attachment details. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the 
following items are shown and coordinated with each other, using input from 
installers of items involved: 

1. Structural members in paths of conduit groups with common supports. 
2. HVAC and plumbing items and architectural features in paths of conduit 

groups with common supports. 
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B. Source quality-control reports. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Allied Tube & Conduit; a part of Atkore International. 
2. Anamet Electrical, Inc. 
3. Electri-Flex Company. 
4. FSR Inc. 
5. O-Z/Gedney; a brand of Emerson Industrial Automation. 
6. Picoma Industries, Inc. 
7. Republic Conduit. 
8. Robroy Industries. 
9. Southwire Company. 
10. Thomas & Betts Corporation, A Member of the ABB Group. 
11. Western Tube and Conduit Corporation. 
12. Wheatland Tube Company. 

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

C. GRC: Comply with ANSI C80.1 and UL 6. 

D. IMC: Comply with ANSI C80.6 and UL 1242. 

E. EMT: Comply with ANSI C80.3 and UL 797. 

F. FMC: Comply with UL 1; aluminum. 

G. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360. 

H. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Fittings for EMT: 

a. Material: Steel or die cast. 
b. Type: Compression. 

2. Expansion Fittings: PVC or steel to match conduit type, complying with 
UL 651, rated for environmental conditions where installed, and including 
flexible external bonding jumper. 
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I. Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities 
having jurisdiction for use in conduit assemblies, and compounded for use to 
lubricate and protect threaded conduit joints from corrosion and to enhance their 
conductivity. 

2.2 NONMETALLIC CONDUITS AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Allied Tube & Conduit; a part of Atkore International. 
2. Anamet Electrical, Inc. 
3. Electri-Flex Company. 
4. FSR Inc. 
5. O-Z/Gedney; a brand of Emerson Industrial Automation. 
6. Picoma Industries, Inc. 
7. Republic Conduit. 
8. Robroy Industries. 
9. Southwire Company. 
10. Thomas & Betts Corporation, A Member of the ABB Group. 
11. Western Tube and Conduit Corporation. 
12. Wheatland Tube Company. 

B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 

C. Fiberglass: 

1. Comply with NEMA TC 14. 
2. Comply with UL 2515 for aboveground raceways. 
3. Comply with UL 2420 for belowground raceways. 

D. RNC: Type EPC-80-PVC, complying with NEMA TC 2 and UL 651 unless 
otherwise indicated. 

E. LFNC: Comply with UL 1660. 

F. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and 
material. 

G. Fittings for LFNC: Comply with UL 514B. 

2.3 SURFACE RACEWAYS 

A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and 
labeled as defined in NFPA 70, by a qualified testing agency, and marked for 
intended location and application. 
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B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with 
UL 5. Prime coated, ready for field painting. 

C. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Hubbell Incorporated; Wiring Device-Kellems. 
2. MonoSystems, Inc. 
3. Panduit Corp. 
4. Wiremold / Legrand. 

2.4 BOXES, ENCLOSURES, AND CABINETS 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Adalet. 
2. Cooper Technologies Company; Cooper Crouse-Hinds. 
3. EGS/Appleton Electric. 
4. Erickson Electrical Equipment Company. 
5. FSR Inc. 
6. Hoffman. 
7. Hubbell Incorporated. 
8. Kraloy. 
9. Milbank Manufacturing Co. 
10. Mono-Systems, Inc. 
11. O-Z/Gedney. 
12. RACO; Hubbell. 
13. Robroy Industries. 
14. Spring City Electrical Manufacturing Company. 
15. Stahlin Non-Metallic Enclosures. 
16. Thomas & Betts Corporation. 
17. Wiremold/Legrand. 

B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, 
and cabinets installed in wet locations shall be listed for use in wet locations. 

C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A. 

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, 
Type FD, with gasketed cover. 

E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire 
weighing 50 lb (23 kg). Outlet boxes designed for attachment of luminaires 
weighing more than 50 lb (23 kg) shall be listed and marked for the maximum 
allowable weight. 

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1. 
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G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and 
UL 1773, cast aluminum with gasketed cover. 

H. Box extensions used to accommodate new building finishes shall be of same 
material as recessed box. 

I. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm square 
by 60 mm deep). 

J. Gangable boxes are prohibited. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed Conduit:  GRC. 
2. Concealed Conduit, Aboveground: GRC. 
3. Underground Conduit: RNC, Type EPC-80-PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and 

Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  
LFMC. 

5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R. 

B. Indoors: Apply raceway products as specified below unless otherwise indicated: 

1. Exposed, Not Subject to Physical Damage:  EMT. 
2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Severe Physical Damage:  GRC. Raceway 

locations include the following: 
 

a. Mechanical rooms. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and 

Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): 
FMC, except use LFMC in damp or wet locations. 

6. Damp or Wet Locations:  GRC. 
7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250. 

C. Minimum Raceway Size:  3/4-inch (21-mm) trade size. 

D. Raceway Fittings: Compatible with raceways and suitable for use and location. 

1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit 
fittings unless otherwise indicated. Comply with NEMA FB 2.10. 

2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10. 
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3. Flexible Conduit: Use only fittings listed for use with flexible conduit. 
Comply with NEMA FB 2.20. 

E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or 
earth. 

F. Install surface raceways only where indicated on Drawings. 

G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F 
(49 deg C). 

3.2 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where 
requirements on Drawings or in this article are stricter. Comply with NECA 102 
for aluminum conduits. Comply with NFPA 70 limitations for types of raceways 
allowed in specific occupancies and number of floors. 

B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and 
steam or hot-water pipes. Install horizontal raceway runs above water and steam 
piping. 

C. Complete raceway installation before starting conductor installation. 

D. Comply with requirements in Section 260529 "Hangers and Supports for 
Electrical Systems" for hangers and supports. 

E. Arrange stub-ups so curved portions of bends are not visible above finished slab. 

F. Install no more than the equivalent of three 90-degree bends in any conduit run 
except for control wiring conduits, for which fewer bends are allowed. Support 
within 12 inches (300 mm) of changes in direction. 

G. Conceal conduit and EMT within finished walls, ceilings, and floors unless 
otherwise indicated. Install conduits parallel or perpendicular to building lines. 

H. Support conduit within 12 inches (300 mm) of enclosures to which attached. 

I. Stub-ups to Above Recessed Ceilings: 

1. Use EMT, or RMC for raceways. 
2. Use a conduit bushing or insulated fitting to terminate stub-ups not 

terminated in hubs or in an enclosure. 

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor 
Conditions: Apply listed compound to threads of raceway and fittings before 
making up joints. Follow compound manufacturer's written instructions. 
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K. Raceway Terminations at Locations Subject to Moisture or Vibration: Use 
insulating bushings to protect conductors including conductors smaller than No. 4 
AWG. 

L. Terminate threaded conduits into threaded hubs or with locknuts on inside and 
outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch 
(35mm) trade size and insulated throat metal bushings on 1-1/2-inch (41-mm) 
trade size and larger conduits terminated with locknuts. Install insulated throat 
metal grounding bushings on service conduits. 

M. Install raceways square to the enclosure and terminate at enclosures with locknuts. 
Install locknuts hand tight plus 1/4 turn more. 

N. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. 
Remove coatings in the locknut area prior to assembling conduit to enclosure to 
assure a continuous ground path. 

O. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size 
and larger, use roll cutter or a guide to make cut straight and perpendicular to the 
length. 

P. Install pull wires in empty raceways. Use polypropylene or monofilament plastic 
line with not less than 200-lb (90-kg) tensile strength. Leave at least 12 inches 
(300 mm) of slack at each end of pull wire. Cap underground raceways designated 
as spare above grade alongside raceways in use. 

Q. Surface Raceways: 

1. Install surface raceway with a minimum 2-inch (50-mm)radius control at 
bend points. 

2. Secure surface raceway with screws or other anchor-type devices at 
intervals not exceeding 48 inches (1200 mm) and with no less than two 
supports per straight raceway section. Support surface raceway according 
to manufacturer's written instructions. Tape and glue are not acceptable 
support methods. 

R. Install raceway sealing fittings at accessible locations according to NFPA 70 and 
fill them with listed sealing compound. For concealed raceways, install each 
fitting in a flush steel box with a blank cover plate having a finish similar to that 
of adjacent plates or surfaces. Install raceway sealing fittings according to 
NFPA 70. 

S. Install devices to seal raceway interiors at accessible locations. Locate seals so no 
fittings or boxes are between the seal and the following changes of environments. 
Seal the interior of all raceways at the following points: 

1. Where conduits pass from warm to cold locations, such as boundaries of 
refrigerated spaces. 
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2. Where an underground service raceway enters a building or structure. 
3. Where otherwise required by NFPA 70. 

T. Comply with manufacturer's written instructions for solvent welding RNC and 
fittings. 

U. Expansion-Joint Fittings: 

1. Install in each run of aboveground RMC and EMT conduit that is located 
where environmental temperature change may exceed 100 deg F (55 
deg C) and that has straight-run length that exceeds 100 feet (30 m). 

2. Install type and quantity of fittings that accommodate temperature change 
listed for each of the following locations: 

a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 
deg C) temperature change. 

b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 
deg C) temperature change. 

c. Indoor Spaces Connected with Outdoors without Physical 
Separation:  125 deg F (70 deg C) temperature change. 

3. Install fitting(s) that provide expansion and contraction for at least 
0.00041 inch per foot of length of straight run per deg F (0.06 mm per 
meter of length of straight run per deg C) of temperature change for PVC 
conduits. Install fitting(s) that provide expansion and contraction for at 
least 0.000078 inch per foot of length of straight run per deg F 
(0.0115 mm per meter of length of straight run per deg C) of temperature 
change for metal conduits. 

4. Install expansion fittings at all locations where conduits cross building or 
structure expansion joints. 

5. Install each expansion-joint fitting with position, mounting, and piston 
setting selected according to manufacturer's written instructions for 
conditions at specific location at time of installation. Install conduit 
supports to allow for expansion movement. 

V. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 
inches (1830 mm) of flexible conduit for recessed and semirecessed luminaires, 
equipment subject to vibration, noise transmission, or movement; and for 
transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 
2. Use LFMC in damp or wet locations not subject to severe physical 

damage. 

W. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are 
not individually indicated, give priority to ADA requirements. Install boxes with 
height measured to bottom of box unless otherwise indicated. 
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X. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of 
masonry block, and install box flush with surface of wall. Prepare block surfaces 
to provide a flat surface for a raintight connection between box and cover plate or 
supported equipment and box. 

Y. Horizontally separate boxes mounted on opposite sides of walls so they are not in 
the same vertical channel. 

Z. Locate boxes so that cover or plate will not span different building finishes. 

AA. Support boxes of three gangs or more from more than one side by spanning two 
framing members or mounting on brackets specifically designed for the purpose. 

BB. Fasten junction and pull boxes to or support from building structure. Do not 
support boxes by conduits. 

CC. Set metal floor boxes level and flush with finished floor surface. 

DD. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished 
floor surface. 

3.3 INSTALLATION OF UNDERGROUND CONDUIT 

A. Direct-Buried Conduit: 

1. Excavate trench bottom to provide firm and uniform support for conduit. 
Prepare trench bottom as specified in Section 312000 "Earth Moving" for 
pipe less than 6 inches (150 mm) in nominal diameter. 

2. Install backfill as specified in Section 312000 "Earth Moving." 
3. After installing conduit, backfill and compact. Start at tie-in point, and 

work toward end of conduit run, leaving conduit at end of run free to 
move with expansion and contraction as temperature changes during this 
process. Firmly hand tamp backfill around conduit to provide maximum 
supporting strength. After placing controlled backfill to within 12 inches 
(300 mm) of finished grade, make final conduit connection at end of run 
and complete backfilling with normal compaction as specified in 
Section 312000 "Earth Moving." 

4. Install manufactured rigid steel conduit elbows for stub-ups at poles and 
equipment and at building entrances through floor. 

a. Couple steel conduits to ducts with adapters designed for this 
purpose, and encase coupling with 3 inches (75 mm) of concrete 
for a minimum of 12 inches (300 mm) on each side of the 
coupling. 

5. Underground Warning Tape: Comply with requirements in 
Section 260553 "Identification for Electrical Systems." 
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3.4 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL 
PENETRATIONS 

A. Install sleeves and sleeve seals at penetrations of exterior floor and wall 
assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve 
Seals for Electrical Raceways and Cabling." 

3.5 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply 
with requirements in Section 078413 "Penetration Firestopping." 

3.6 PROTECTION 

A. Protect coatings, finishes, and cabinets from damage and deterioration. 

1. Repair damage to galvanized finishes with zinc-rich paint recommended 
by manufacturer. 

END OF SECTION 
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SECTION 260543  

UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Metal conduits and fittings, including GRC coated steel conduit. 
2. Rigid nonmetallic duct. 
3. Duct accessories. 

1.3 DEFINITIONS 

A. Direct Buried: Duct or a duct bank that is buried in the ground, without any 
additional casing materials such as concrete. 

B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as 
component of a duct bank. 

C. Duct Bank: 

1. Two or more ducts installed in parallel, with or without additional casing 
materials. 

2. Multiple duct banks. 

D. GRC: Galvanized rigid (steel) conduit. 

E. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of 
events. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include duct-bank materials, including spacers and miscellaneous 
components. 

2. Include duct, conduits, and their accessories, including elbows, end bells, 
bends, fittings, and solvent cement. 

3. Include underground-line warning tape. 
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B. Shop Drawings: 

1.5 INFORMATIONAL SUBMITTALS 

A. Duct and Duct-Bank Coordination Drawings: Show duct profiles and 
coordination with other utilities and underground structures. 

1. Include plans and sections, drawn to scale, and show bends and locations 
of expansion fittings. 

B. Source quality-control reports. 

C. Field quality-control reports. 

1.6 MAINTENANCE MATERIALS SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

B. Furnish cable-support stanchions, arms, insulators, and associated fasteners in 
quantities equal to 5 percent of quantity of each item installed. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing 
indicated. 

1.8 FIELD CONDITIONS 

A. Interruption of Existing Electrical Service: Do not interrupt electrical service to 
facilities occupied by Owner or others unless permitted under the following 
conditions, and then only after arranging to provide temporary electrical service 
according to requirements indicated: 

1. Notify Construction Manager and Owner no fewer than seven days in 
advance of proposed interruption of electrical service. 

2. Do not proceed with interruption of electrical service without Construction 
Manager's and Owner's written permission. 

B. Ground Water: Assume ground-water level is 36 inches below ground surface 
unless a higher water table is noted on Drawings. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND FITTINGS 

A. GRC: Comply with ANSI C80.1 and UL 6. 
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B. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Allied Tube & Conduit; a part of Atkore International. 
2. Anamet Electrical, Inc. 
3. Calconduit. 
4. FSR Inc. 
5. Opti-Com Manufacturing Network, Inc (OMNI). 
6. O-Z/Gedney; a brand of Emerson Industrial Automation. 
7. Picoma Industries, Inc. 
8. Republic Conduit. 
9. Robroy Industries. 
10. Southwire Company. 
11. Thomas & Betts Corporation; A Member of the ABB Group. 
12. Topaz Electric; a division of Topaz Lighting Corp. 
13. Western Tube and Conduit Corporation. 
14. Wheatland Tube Company. 

C. Listed and labeled as defined in NFPA 70, by a nationally recognized testing 
laboratory, and marked for intended location and application. 

2.2 RIGID NONMETALLIC DUCT 

A. Underground Plastic Utilities Duct:  Type EPC-80-PVC RNC, complying with 
NEMA TC 2 and UL 651, with matching fittings complying with NEMA TC 3 by 
same manufacturer as duct. 

B. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. ARNCO Corp. 
2. Beck Manufacturing. 
3. CANTEX INC. 
4. Certain Teed Corporation. 
5. Crown Line Plastics. 
6. ElecSys. Inc. 
7. Electri-Flex Company. 
8. Endot Industries Inc. 
9. IPEX USA LLC. 
10. Lampson & Sessions. 
11. Manhoattan/CDT. 
12. National Pipe & Plastics. 
13. Opti-Com Manufacturing Network, Inc. (OMNI). 
14. Spiraduct/AFC Cable Systems.Inc. 

C. Listed and labeled as defined in NFPA 70, by a nationally recognized testing 
laboratory, and marked for intended location and application. 

http://www.specagent.com/Lookup?ulid=1747
http://www.specagent.com/Lookup?uid=123457055145
http://www.specagent.com/Lookup?uid=123457055146
http://www.specagent.com/Lookup?uid=123457057964
http://www.specagent.com/Lookup?uid=123457055148
http://www.specagent.com/Lookup?uid=123457057975
http://www.specagent.com/Lookup?uid=123457055149
http://www.specagent.com/Lookup?uid=123457055151
http://www.specagent.com/Lookup?uid=123457055152
http://www.specagent.com/Lookup?uid=123457055154
http://www.specagent.com/Lookup?uid=123457055155
http://www.specagent.com/Lookup?uid=123457057917
http://www.specagent.com/Lookup?uid=123457055156
http://www.specagent.com/Lookup?uid=123457055157
http://www.specagent.com/Lookup?ulid=1747
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D. Solvents and Adhesives: As recommended by conduit manufacturer. 

2.3 DUCT ACCESSORIES 

A. Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type 
and size of duct with which used, and selected to provide minimum duct spacing 
indicated while supporting duct during concreting or backfilling. 

B. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Allied Tube & Conduit; a part of Atkore International. 
2. CANTEX INC. 
3. Carlon; a brand of Thomas & Betts Corporation. 
4. IPEX USA LLC. 
5. PenCell Plastics. 
6. Underground Devices, Inc. 

C. Underground-Line Warning Tape: Comply with requirements for underground-
line warning tape specified in Section 260553 "Identification for Electrical 
Systems." 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Coordinate layout and installation of duct, duct bank, with final arrangement of 
other utilities, site grading, and surface features as determined in the field. Notify 
Architect if there is a conflict between areas of excavation and existing structures 
or archaeological sites to remain. 

B. Coordinate elevations of duct and duct-bank entrances into manholes, handholes, 
and boxes with final locations and profiles of duct and duct banks, as determined 
by coordination with other utilities, underground obstructions, and surface 
features. Revise locations and elevations as required to suit field conditions and to 
ensure that duct and duct bank will drain to manholes and handholes, and as 
approved by Architect. 

C. Clear and grub vegetation to be removed, and protect vegetation to remain 
according to Section 311000 "Site Clearing." Remove and stockpile topsoil for 
reapplication according to Section 311000 "Site Clearing." 

3.2 UNDERGROUND DUCT APPLICATION 

A. Duct for Electrical Feeders 600 V and Less:  Type EPC-80-PVC RNC, direct-
buried unless otherwise indicated. 

http://www.specagent.com/Lookup?ulid=1747
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B. Duct for Electrical Branch Circuits:  Type EPC-80-PVC RNC, direct-buried 
unless otherwise indicated. 

C. Bored Underground Duct:  Type EPEC-80-HDPE unless otherwise indicated. 

D. Underground Ducts Crossing Paved Paths Walks and Driveways: Type EPC-80 
PVC RNC, encased in reinforced concrete. 

E. Stub-ups: Concrete-encased GRC. 

3.3 EARTHWORK 

A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do 
not use heavy-duty, hydraulic-operated, compaction equipment. 

B. Restoration: Replace area immediately after backfilling is completed or after 
construction vehicle traffic in immediate area is complete. 

C. Restore surface features at areas disturbed by excavation, and re-establish original 
grades unless otherwise indicated. Replace removed sod immediately after 
backfilling is completed. 

D. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. 
Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, 
sodding, sprigging, and mulching. Comply with Section 329200 "Turf and 
Grasses" and Section 329300 "Plants." 

E. Cut and patch existing pavement in the path of underground duct, duct bank, and 
underground structures according to "Cutting and Patching" Article in 
Section 017300 "Execution." 

3.4 DUCT AND DUCT-BANK INSTALLATION 

A. Where indicated on Drawings, install duct, spacers, and accessories into the duct-
bank configuration shown. Duct installation requirements in this Section also 
apply to duct bank. 

B. Install duct according to NEMA TCB 2. 

C. Slope: Pitch duct a minimum slope of 1:300 down toward manholes and 
handholes and away from buildings and equipment. Slope duct from a high point 
between two manholes, to drain in both directions. 

D. Curves and Bends: Use 5-degree angle couplings for small changes in direction. 
Use manufactured long sweep bends with a minimum radius of 24 inches , both 
horizontally and vertically, at other locations unless otherwise indicated. 
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1. Duct shall have maximum of three 90 degree bends or the total of all 
bends shall be no more 180 degrees between pull points. 

E. Joints: Use solvent-cemented joints in duct and fittings and make watertight 
according to manufacturer's written instructions. Stagger couplings so those of 
adjacent duct do not lie in same plane. 

F. Installation Adjacent to High-Temperature Steam Lines: Where duct is installed 
parallel to underground steam lines, perform calculations showing the duct will 
not be subject to environmental temperatures above 40 deg C. Where 
environmental temperatures are calculated to rise above 40 deg C, and anywhere 
the duct crosses above an underground steam line, install insulation blankets listed 
for direct burial to isolate the duct bank from the steam line. 

G. Direct-Buried Duct and Duct Bank: 

1. Excavate trench bottom to provide firm and uniform support for duct. 
Comply with requirements in Section 312000 "Earth Moving" for 
preparation of trench bottoms for pipes less than 6 inches in nominal 
diameter. 

2. Width: Excavate trench 3 inches wider than duct on each side. 
3. Depth: Install top of duct at least 36 inches below finished grade unless 

otherwise indicated. 
4. Set elevation of bottom of duct bank below frost line. 
5. Support ducts on duct spacers coordinated with duct size, duct spacing, 

and outdoor temperature. 
6. Spacer Installation: Place spacers close enough to prevent sagging and 

deforming of duct, with not less than four spacers per 20 feet of duct. 
Place spacers within 24 inches of duct ends. Stagger spacers 
approximately 6 inches between tiers. Secure spacers to earth and to ducts 
to prevent floating during concreting. Tie entire assembly together using 
fabric straps; do not use tie wires or reinforcing steel that may form 
conductive or magnetic loops around ducts or duct groups. 

7. Install duct with a minimum of 3 inches between ducts for like services 
and 6 inches between power and communications duct. 

8. Elbows: Install manufactured duct elbows for stub-ups, at building 
entrances, and at changes of direction in duct direction unless otherwise 
indicated. Encase elbows for stub-up ducts throughout length of elbow. 

9. Install manufactured GRC elbows for stub-ups, at building entrances, and 
at changes of direction in duct. 

a. Couple RNC duct to GRC with adapters designed for this purpose, 
and encase coupling with 3 inches of concrete. 

b. Stub-ups to Outdoor Equipment: Extend concrete-encased GRC 
horizontally a minimum of 60 inches from edge of base. Install 
insulated grounding bushings on terminations at equipment. 
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1) Stub-ups shall be minimum 4 inchesabovefinished floor 
and minimum 3 inchesfrom conduit side to edge of slab. 

c. Stub-ups to Indoor Equipment: Extend concrete-encased GRC 
horizontally a minimum of 60 inches from edge of wall. Install 
insulated grounding bushings on terminations at equipment. 

1) Stub-ups shall be flush withfinished floor and no less than 3 
inchesfrom conduit side to edge of slab. 

10. After installing first tier of duct, backfill and compact. Start at tie-in point 
and work toward end of duct run, leaving ducts at end of run free to move 
with expansion and contraction as temperature changes during this 
process. Repeat procedure after placing each tier. After placing last tier, 
hand place backfill to 4 inches over duct and hand tamp. Firmly tamp 
backfill around ducts to provide maximum supporting strength. Use hand 
tamper only. After placing controlled backfill over final tier, make final 
duct connections at end of run and complete backfilling with normal 
compaction. Comply with requirements in Section 312000 "Earth 
Moving" for installation of backfill materials. 

a. Place minimum 3 inches of sand as a bed for duct. Place sand to a 
minimum of 6 inches above top level of duct. 

b. Place minimum 6 inches of engineered fill above concrete 
encasement of duct. 

H. Underground-Line Warning Tape: Bury conducting underground line specified in 
Section 260553 "Identification for Electrical Systems" no less than 12 inches 
above all duct and duct banks and approximately 12 inches below grade. Align 
tape parallel to and within 3 inches of centerline of duct bank. Provide an 
additional warning tape for each 12-inch increment of duct-bank width over a 
nominal 18 inches. Space additional tapes 12 inches apart, horizontally. 

3.5 GROUNDING 

A. Ground underground ducts and utility structures according to Section 260526 
"Grounding and Bonding for Electrical Systems." 

3.6 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Demonstrate capability and compliance with requirements on completion 
of installation of underground duct, and duct bank. 

2. Pull solid aluminum or wood test mandrel through duct to prove joint 
integrity and adequate bend radii, and test for out-of-round duct. Provide a 
minimum 12-inch-long mandrel equal to duct size minus 1/4 inch. If 
obstructions are indicated, remove obstructions and retest. 
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B. Correct deficiencies and retest as specified above to demonstrate compliance. 

C. Prepare test and inspection reports. 

3.7 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full 
length of duct until duct cleaner indicates that duct is clear of dirt and debris. 
Follow with rubber duct swab for final cleaning and to assist in spreading 
lubricant throughout ducts. 

END OF SECTION 
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SECTION 260544 

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Sleeves for raceway and cable penetration of non-fire-rated construction 
walls and floors. 

2. Sleeve-seal systems. 
3. Sleeve-seal fittings. 
4. Grout. 
5. Silicone sealants. 

B. Related Requirements: 

1. Section 078413 "Penetration Firestopping" for penetration firestopping 
installed in fire-resistance-rated walls, horizontal assemblies, and smoke 
barriers, with and without penetrating items. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SLEEVES 

A. Wall Sleeves: 

1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, 
zinc coated, plain ends. 

B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 
Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with 
welded longitudinal joint, with tabs for screw-fastening the sleeve to the board. 

C. Sleeves for Rectangular Openings: 

1. Material: Galvanized sheet steel. 
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2. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches 
and with no side larger than 16 inches, thickness shall be 0.052 
inch. 

b. For sleeve cross-section rectangle perimeter 50 inches or more and 
one or more sides larger than 16 inches, thickness shall be 0.138 
inch. 

2.2 SLEEVE-SEAL SYSTEMS 

A. Description: Modular sealing device, designed for field assembly, to fill annular 
space between sleeve and raceway or cable. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Advance Products & Systems, Inc. 
b. CALPICO, Inc. 
c. Metraflex Company (The). 
d. Pipeline Seal and Insulator, Inc. 
e. Proco Products, Inc. 

2. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface 
of pipe. Include type and number required for pipe material and size of 
pipe. 

3. Pressure Plates:  Carbon steel. 
4. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant 

coating, of length required to secure pressure plates to sealing elements. 

2.3 SLEEVE-SEAL FITTINGS 

A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for 
embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop 
collar with center opening to match piping OD. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by the following: 

a. HOLDRITE. 

2.4 GROUT 

A. Description: Nonshrink; recommended for interior and exterior sealing openings 
in non-fire-rated walls or floors. 

B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-
adjusting, dry, hydraulic-cement grout. 

http://www.specagent.com/Lookup?ulid=1890
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C. Design Mix: 5000-psi, 28-day compressive strength. 

D. Packaging: Premixed and factory packaged. 

2.5 SILICONE SEALANTS 

A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric 
sealants of grade indicated below. 

1. Grade: Pourable (self-leveling) formulation for openings in floors and 
other horizontal surfaces that are not fire rated. 

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when 
mixed, expand and cure in place to produce a flexible, nonshrinking foam. 

PART 3 - EXECUTION 

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL 
PENETRATIONS 

A. Comply with NECA 1. 

B. Comply with NEMA VE 2 for cable tray and cable penetrations. 

C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and 
Masonry-Unit Floors and Walls: 

1. Interior Penetrations of Non-Fire-Rated Walls and Floors: 

a. Seal annular space between sleeve and raceway or cable, using 
joint sealant appropriate for size, depth, and location of joint. 
Comply with requirements in Section 079200 "Joint Sealants." 

b. Seal space outside of sleeves with mortar or grout. Pack sealing 
material solidly between sleeve and wall so no voids remain. Tool 
exposed surfaces smooth; protect material while curing. 

2. Use pipe sleeves unless penetration arrangement requires rectangular 
sleeved opening. 

3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve 
and raceway or cable unless sleeve seal is to be installed. 

4. Install sleeves for wall penetrations unless core-drilled holes or formed 
openings are used. Install sleeves during erection of walls. Cut sleeves to 
length for mounting flush with both surfaces of walls. Deburr after cutting. 

D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: 

1. Use circular metal sleeves unless penetration arrangement requires 
rectangular sleeved opening. 
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2. Seal space outside of sleeves with approved joint compound for gypsum 
board assemblies. 

E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables 
with flexible boot-type flashing units applied in coordination with roofing work. 

F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using cast-iron pipe 
sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular 
clear space between pipe and sleeve for installing mechanical sleeve seals. 

G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. 
Size sleeves to allow for 1-inch annular clear space between raceway or cable and 
sleeve for installing sleeve-seal system. 

3.2 SLEEVE-SEAL-SYSTEM INSTALLATION 

A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade 
at raceway entries into building. 

B. Install type and number of sealing elements recommended by manufacturer for 
raceway or cable material and size. Position raceway or cable in center of sleeve. 
Assemble mechanical sleeve seals and install in annular space between raceway 
or cable and sleeve. Tighten bolts against pressure plates that cause sealing 
elements to expand and make watertight seal. 

3.3 SLEEVE-SEAL-FITTING INSTALLATION 

A. Install sleeve-seal fittings in new walls and slabs as they are constructed. 

B. Assemble fitting components of length to be flush with both surfaces of concrete 
slabs and walls. Position waterstop flange to be centered in concrete slab or wall. 

C. Secure nailing flanges to concrete forms. 

D. Using grout, seal the space around outside of sleeve-seal fittings. 

END OF SECTION 



Contract No. T201680108 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 260553 - 1 

SECTION 260553 

IDENTIFICATION FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Color and legend requirements for raceways, conductors, and warning 
labels and signs. 

2. Labels. 
3. Bands and tubes. 
4. Tapes and stencils. 
5. Tags. 
6. Signs. 
7. Cable ties. 
8. Paint for identification. 
9. Fasteners for labels and signs. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include construction details, material descriptions, dimensions of 
individual components and profiles, and finishes for electrical 
identification products. 

B. Samples: For each type of label and sign to illustrate composition, size, colors, 
lettering style, mounting provisions, and graphic features of identification 
products. 

C. Identification Schedule: For each piece of electrical equipment and electrical 
system components to be an index of nomenclature for electrical equipment and 
system components used in identification signs and labels. Use same designations 
indicated on Drawings. 
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PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Comply with ASME A13.1. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating 
adhesives, and inks used by label printers, shall comply with UL 969. 

F. Thermal Movements: Allow for thermal movements from ambient and surface 
temperature changes. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

2.2 COLOR AND LEGEND REQUIREMENTS 

A. Raceways and Cables Carrying Circuits at 600 V or Less:  

1. Black letters on an orange field. 
2. Legend: Indicate voltage. 

B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use 
colors listed below for ungrounded branch-circuit conductors. 

1. Color shall be factory applied. 
2. Colors for 208/120-V Circuits: 

a. Phase A: Black. 
b. Phase B: Red. 
c. Phase C: Blue. 

3. Color for Neutral:  White. 
4. Color for Equipment Grounds:  Green. 
5. Colors for Isolated Grounds: Green with white stripe. 

C. Warning Label Colors: 

1. Identify system voltage with black letters on an orange background. 
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2.3 LABELS 

A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, 
weather- and chemical-resistant coating and matching wraparound clear adhesive 
tape for securing label ends. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. emedco. 
c. Grafoplast Wire Markers. 
d. HellermannTyton. 
e. LEM Products Inc. 
f. Marking Services, Inc. 
g. Panduit Corp. 
h. Seton Identification Products. 

B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic 
sleeves, with diameters sized to suit diameters and that stay in place by gripping 
action. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. HellermannTyton. 
c. Marking Services, Inc. 
d. Panduit Corp. 
e. Seton Identification Products. 

C. Self-Adhesive Wraparound Labels:  Preprinted, 3-mil-thick, polyester flexible 
label with acrylic pressure-sensitive adhesive. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A'n D Cable Products. 
b. Brady Corporation. 
c. Brother International Corporation. 
d. emedco. 
e. Grafoplast Wire Markers. 
f. Ideal Industries, Inc. 
g. LEM Products Inc. 
h. Marking Services, Inc. 
i. Panduit Corp. 
j. Seton Identification Products. 
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2. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-
laminating, protective shield over the legend. Labels sized such that the 
clear shield overlaps the entire printed legend. 

3. Marker for Labels: Permanent, waterproof, black ink marker 
recommended by tag manufacturer. 

D. Self-Adhesive Labels:  Polyester, thermal, transfer-printed, 3-mil-thick, 
multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, 
configured for intended use and location. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. A'n D Cable Products. 
b. Brady Corporation. 
c. Brother International Corporation. 
d. emedco. 
e. Grafoplast Wire Markers. 
f. Ideal Industries, Inc. 
g. LEM Products Inc. 
h. Marking Services, Inc. 
i. Panduit Corp. 
j. Seton Identification Products. 

2. Minimum Nominal Size: 

a. 1-1/2 by 6 inchesfor raceway and conductors. 
b. 3-1/2 by 5 inchesfor equipment. 
c. As required by authorities having jurisdiction. 

2.4 BANDS AND TUBES 

A. Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored 
acrylic sleeves, 2 inches long, with diameters sized to suit diameters and that stay 
in place by gripping action. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Marking Services, Inc. 
c. Panduit Corp. 

B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-
printed identification labels, sized to suit diameter and shrunk to fit firmly. Full 
shrink recovery occurs at a maximum of 200 deg F. Comply with UL 224. 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Panduit Corp. 

2.5 TAPES AND STENCILS 

A. Underground-Line Warning Tape: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Ideal Industries, Inc. 
c. LEM Products Inc. 
d. Marking Services, Inc. 
e. Reef Industries, Inc. 
f. Seton Identification Products. 

2. Tape: 

a. Recommended by manufacturer for the method of installation and 
suitable to identify and locate underground electricalutility lines. 

b. Printing on tape shall be permanent and shall not be damaged by 
burial operations. 

c. Tape material and ink shall be chemically inert and not subject to 
degradation when exposed to acids, alkalis, and other destructive 
substances commonly found in soils. 

3. Color and Printing: 

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, 
ANSI Z535.4, and ANSI Z535.5. 

4. Tag:  Type ID: 

a. Detectable three-layer laminate, consisting of a printed pigmented 
polyolefin film, a solid aluminum-foil core, and a clear protective 
film that allows inspection of the continuity of the conductive core; 
bright colored, compounded for direct-burial service. 

b. Width: 3 inches. 
c. Overall Thickness: 5 mils. 
d. Foil Core Thickness: 0.35 mil. 
e. Weight: 28 lb/1000 sq. ft. 
f. Tensile according to ASTM D 882: 70 lbf and 4600 psi. 

http://www.specagent.com/Lookup?ulid=11363
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2.6 TAGS 

A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, 
punched for use with self-locking cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. emedco. 
d. Marking Services, Inc. 
e. Seton Identification Products. 

B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.023 inch thick, color-coded for 
phase and voltage level, with factory printed permanent designations; punched for 
use with self-locking cable tie fastener. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Carlton Industries, LP. 
c. emedco. 
d. Grafoplast Wire Markers. 
e. LEM Products Inc. 
f. Marking Services, Inc. 
g. Panduit Corp. 
h. Seton Identification Products. 

2.7 SIGNS 

A. Baked-Enamel Signs: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Carlton Industries, LP. 
b. Champion America. 
c. emedco. 
d. Marking Services, Inc. 

2. Preprinted aluminum signs, punched or drilled for fasteners, with colors, 
legend, and size required for application. 

3. 1/4-inch grommets in corners for mounting. 
4. Nominal Size: 7 by 10 inches. 

B. Laminated Acrylic or Melamine Plastic Signs: 
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1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Brady Corporation. 
b. Champion America. 
c. emedco. 
d. Marking Services, Inc. 

2. Engraved legend. 
3. Thickness: 

a. For signs up to 20 sq. in., minimum 1/16 inch. 
b. For signs larger than 20 sq. in., 1/8 inch thick. 
c. Punched or drilled for mechanical fasteners with 1/4-inch 

grommets in corners for mounting. 
d. Framed with mitered acrylic molding and arranged for attachment 

at applicable equipment. 

2.8 CABLE TIES 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Ideal Industries, Inc. 
2. Marking Services, Inc. 
3. Panduit Corp. 

B. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-
locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi. 
3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black, except where used for color-coding. 

C. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to 
exterior sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi. 
3. Temperature Range: Minus 40 to plus 185 deg F. 
4. Color: Black. 

D. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-
locking. 

1. Minimum Width: 3/16 inch. 
2. Tensile Strength at 73 Deg F according to ASTM D 638: 7000 psi. 

http://www.specagent.com/Lookup?ulid=11363
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3. UL 94 Flame Rating: 94V-0. 
4. Temperature Range: Minus 50 to plus 284 deg F. 
5. Color: Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Paint: Comply with requirements in painting Sections for paint materials and 
application requirements. Retain paint system applicable for surface material and 
location (exterior or interior). 

B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-
steel machine screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Self-Adhesive Identification Products: Before applying electrical identification 
products, clean substrates of substances that could impair bond, using materials 
and methods recommended by manufacturer of identification product. 

3.2 INSTALLATION 

A. Verify and coordinate identification names, abbreviations, colors, and other 
features with requirements in other Sections requiring identification applications, 
Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and 
maintenance manual. Use consistent designations throughout Project. 

B. Install identifying devices before installing acoustical ceilings and similar 
concealment. 

C. Verify identity of each item before installing identification products. 

D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, 
and operation and maintenance manual. 

E. Apply identification devices to surfaces that require finish after completing finish 
work. 

F. Install signs with approved legend to facilitate proper identification, operation, 
and maintenance of electrical systems and connected items. 

G. System Identification for Raceways and Cables under 600 V: Identification shall 
completely encircle cable or conduit. Place identification of two-color markings 
in contact, side by side. 

1. Secure tight to surface of conductor, cable, or raceway. 

H. Vinyl Wraparound Labels: 
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1. Secure tight to surface of raceway or cable at a location with high 
visibility and accessibility. 

2. Attach labels that are not self-adhesive type with clear vinyl tape, with 
adhesive appropriate to the location and substrate. 

I. Snap-around Labels: Secure tight to surface at a location with high visibility and 
accessibility. 

J. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high 
visibility and accessibility. 

K. Self-Adhesive Labels: 

1. On each item, install unique designation label that is consistent with 
wiring diagrams, schedules, and operation and maintenance manual. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high 
letters on 1-1/2-inch-high label; where two lines of text are required, use 
labels 2 inches high. 

L. Snap-around Color-Coding Bands: Secure tight to surface at a location with high 
visibility and accessibility. 

M. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high 
visibility and accessibility. 

N. Marker Tapes: Secure tight to surface at a location with high visibility and 
accessibility. 

O. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility 
and accessibility. 

P. Tape and Stencil: Comply with requirements in painting Sections for surface 
preparation and paint application. 

Q. Underground Line Warning Tape: 

1. During backfilling of trenches, install continuous underground-line 
warning tape directly above cable or raceway at 6 to 8 inches below 
finished grade. Use multiple tapes where width of multiple lines installed 
in a common trench exceeds 16 inches overall. 

2. Install underground-line warning tape for direct-buried cables in raceways. 

R. Metal Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized cable ties. 
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S. Nonmetallic Preprinted Tags: 

1. Place in a location with high visibility and accessibility. 
2. Secure using UV-stabilized cable ties. 

T. Baked-Enamel Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high 
letters on minimum 1-1/2-inch-high sign; where two lines of text are 
required, use signs minimum 2 inches high. 

U. Laminated Acrylic or Melamine Plastic Signs: 

1. Attach signs that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high 
letters on 1-1/2-inch-high sign; where two lines of text are required, use 
labels 2 inches high. 

V. Cable Ties: General purpose, for attaching tags, except as listed below: 

1. Outdoors: UV-stabilized nylon. 
2. In Spaces Handling Environmental Air: Plenum rated. 

3.3 IDENTIFICATION SCHEDULE 

A. Install identification materials and devices at locations for most convenient 
viewing without interference with operation and maintenance of equipment. 
Install access doors or panels to provide view of identifying devices. 

B. Identify conductors, cables, and terminals in enclosures and at junctions, 
terminals, pull points, and locations of high visibility. Identify by system and 
circuit designation. 

C. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V: 
[Vinyl wraparound labels] [Snap-around labels] [Self-adhesive labels] [Snap-
around color-coding bands for raceway and cables]. 

1. Locate identification at changes in direction, at penetrations of walls and 
floors, at 50-foot maximum intervals in straight runs, and at 25-foot 
maximum intervals in congested areas. 

D. Accessible Raceways Cables, 600 V or Less, for Service, Feeder, and Branch 
Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive 
raceway labels. 
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1. Locate identification at changes in direction, at penetrations of walls and 
floors, at 50-foot maximum intervals in straight runs, and at 25-foot 
maximum intervals in congested areas. 

E. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers 
of each junction and pull box of the following systems with self-adhesive labels 
containing the wiring system legend and system voltage. System legends shall be 
as follows: 

1. "POWER." 

F. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, 
pull and junction boxes, manholes, and handholes, use self-adhesive wraparound 
labels to identify the phase. 

1. Locate identification at changes in direction, at penetrations of walls and 
floors, at 50-foot maximum intervals in straight runs, and at 25-foot 
maximum intervals in congested areas. 

G. Power-Circuit Conductor Identification, More Than 600 V: For conductors in 
vaults, pull and junction boxes, manholes, and handholes, use nonmetallic 
preprinted tags colored and marked to indicate phase, and a separate tag with the 
circuit designation. 

H. Control-Circuit Conductor Identification: For conductors and cables in pull and 
junction boxes, manholes, and handholes, use self-adhesive labels with the 
conductor or cable designation, origin, and destination. 

I. Control-Circuit Conductor Termination Identification: For identification at 
terminations, provide self-adhesive labels with the conductor designation. 

J. Conductors to Be Extended in the Future: Attach marker tape to conductors. 

K. Locations of Underground Lines: Underground-line warning tape for power, 
lighting, communication, and control wiring and optical-fiber cable. 

L. Concealed Raceways and Duct Banks, More Than 600 V, within Buildings: 
Apply floor marking tape to the following finished surfaces: 

1. Floor surface directly above conduits running beneath and within 12 
inches of a floor that is in contact with earth or is framed above 
unexcavated space. 

2. Wall surfaces directly external to raceways concealed within wall. 
3. Accessible surfaces of concrete envelope around raceways in vertical 

shafts, exposed in the building, or concealed above suspended ceilings. 

M. Instructional Signs: Self-adhesive labels, including the color code for grounded 
and ungrounded conductors. 
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N. Equipment Identification Labels: 

1. Indoor Equipment:  Baked-enamel signs. 
2. Outdoor Equipment:  Laminated acrylic or melamine sign. 
3. Equipment to Be Labeled: 

a. Panelboards: Typewritten directory of circuits in the location 
provided by panelboard manufacturer. Panelboard identification 
shall be in the form of a self-adhesive, engraved, laminated acrylic 
or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Enclosed switches. 
e. Enclosed circuit breakers. 
f. Enclosed controllers. 
g. Variable-speed controllers. 
h. Push-button stations. 

END OF SECTION 



Contract No. T201680108 
 

WIRING DEVICES 262726 - 1 

SECTION 262726 

WIRING DEVICES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Straight-blade convenience receptacles. 
2. GFCI receptacles. 
3. Wall plates. 

1.3 DEFINITIONS 

A. Abbreviations of Manufacturers' Names: 

1. Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc. 
2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems. 
3. Leviton: Leviton Mfg. Company, Inc. 
4. Pass & Seymour: Pass& Seymour/Legrand. 

B. BAS: Building automation system. 

C. EMI: Electromagnetic interference. 

D. GFCI: Ground-fault circuit interrupter. 

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor. 

F. RFI: Radio-frequency interference. 

G. SPD: Surge protective device. 

H. UTP: Unshielded twisted pair. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 
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B. Shop Drawings: List of legends and description of materials and process used for 
premarking wall plates. 

C. Samples: One for each type of device and wall plate specified, in each color 
specified. 

1.5 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For wiring devices to include in all 
manufacturers' packing-label warnings and instruction manuals that include 
labeling conditions. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be 
substituted under the following conditions: 

1. Connectors shall comply with UL 2459 and shall be made with stranding 
building wire. 

2. Devices shall comply with the requirements in this Section. 

D. Source Limitations: Obtain each type of wiring device and associated wall plate 
from single source from single manufacturer. 

2.2 STRAIGHT-BLADE RECEPTACLES 

A. Duplex Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, 
NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc. 
b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

http://www.specagent.com/Lookup?ulid=2079
http://www.specagent.com/Lookup?uid=123457066882
http://www.specagent.com/Lookup?uid=123457066883
http://www.specagent.com/Lookup?uid=123457066884
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2.3 GFCI RECEPTACLES 

A. General Description: 

1. 125 V, 20 A, straight blade, non-feed-through type. 
2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, 

UL 943 Class A, and FS W-C-596. 
3. Include indicator light that shows when the GFCI has malfunctioned and 

no longer provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles: 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc. 
b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Leviton Manufacturing Co., Inc. 
d. Pass & Seymour/Legrand (Pass & Seymour). 

2.4 DECORATOR-STYLE DEVICES 

A. GFCI, Tamper-Resistant and Weather-Resistant Convenience Receptacles: 
Square face, 125 V, 20 A; comply with NEMA WD 1, NEMA WD 6 
Configuration 5-20R, UL 498, and UL 943 Class A. 

1. Manufacturers: Subject to compliance with requirements, provide products 
by one of the following: 

a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc. 
b. Hubbell Incorporated; Wiring Device-Kellems. 
c. Pass & Seymour/Legrand (Pass & Seymour). 

2. Description: Labeled to comply with NFPA 70, "Receptacles, Cord 
Connectors, and Attachment Plugs (Caps)" Article, "Tamper-Resistant 
Receptacles in Dwelling Units" Section. 

2.5 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 
2. Material for Finished Spaces:  0.035-inch-thick, satin-finished, Type 302 

stainless steel. 
3. Material for Unfinished Spaces:  Galvanized steel. 
4. Material for Damp Locations:  Cast aluminum with spring-loaded lift 

cover, and listed and labeled for use in wet and damp locations. 

http://www.specagent.com/Lookup?ulid=2079
http://www.specagent.com/Lookup?uid=123457066882
http://www.specagent.com/Lookup?uid=123457066883
http://www.specagent.com/Lookup?uid=123457066884
http://www.specagent.com/Lookup?ulid=2079
http://www.specagent.com/Lookup?uid=123457066882
http://www.specagent.com/Lookup?uid=123457066884
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B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, 
weather-resistant, die-cast aluminum with lockable cover. 

2.6 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System:  As selected by 
Architect unless otherwise indicated or required by NFPA 70 or device 
listing. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless 
otherwise indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish 
materials over device boxes and do not cut holes for boxes with routers 
that are guided by riding against outside of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, 
concrete, dust, paint, and other material that may contaminate the raceway 
system, conductors, and cables. 

3. Install device boxes in brick or block walls so that the cover plate does not 
cross a joint unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is 
complete. 

C. Conductors: 

1. Do not strip insulation from conductors until right before they are spliced 
or terminated on devices. 

2. Strip insulation evenly around the conductor using tools designed for the 
purpose. Avoid scoring or nicking of solid wire or cutting strands from 
stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions 
of NFPA 70, Article 300, without pigtails. 

4. Existing Conductors: 

a. Cut back and pigtail, or replace all damaged conductors. 
b. Straighten conductors that remain and remove corrosion and 

foreign matter. 
c. Pigtailing existing conductors is permitted, provided the outlet box 

is large enough. 
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D. Device Installation: 

1. Replace devices that have been in temporary use during construction and 
that were installed before building finishing operations were complete. 

2. Keep each wiring device in its package or otherwise protected until it is 
time to connect conductors. 

3. Do not remove surface protection, such as plastic film and smudge covers, 
until the last possible moment. 

4. Connect devices to branch circuits using pigtails that are not less than 6 
inches in length. 

5. When there is a choice, use side wiring with binding-head screw 
terminals. Wrap solid conductor tightly clockwise, two-thirds to three-
fourths of the way around terminal screw. 

6. Use a torque screwdriver when a torque is recommended or required by 
manufacturer. 

7. When conductors larger than No. 12 AWG are installed on 15- or 20-A 
circuits, splice No. 12 AWG pigtails for device connections. 

8. Tighten unused terminal screws on the device. 
9. When mounting into metal boxes, remove the fiber or plastic washers used 

to hold device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up, and on 
horizontally mounted receptacles to the right. 

2. Install hospital-grade receptacles in patient-care areas with the ground pin 
or neutral blade at the top. 

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and 
remount outlet boxes when standard device plates do not fit flush or do not cover 
rough wall opening. 

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long 
dimension vertical and with grounding terminal of receptacles on top. Group 
adjacent switches under single, multigang wall plates. 

3.2 GFCI RECEPTACLES 

A. Install non-feed-through-type GFCI receptacles where protection of downstream 
receptacles is not required. 

3.3 IDENTIFICATION 

A. Comply with Section 260553 "Identification for Electrical Systems." 

B. Identify each receptacle with panelboard identification and circuit number. Use 
hot, stamped, or engraved machine printing with black-filled lettering on face of 
plate, and durable wire markers or tags inside outlet boxes. 
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3.4 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 

B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital 
readout or illuminated digital-display indicators of measurement. 

C. Perform the following tests and inspections: 

1. In healthcare facilities, prepare reports that comply with recommendations 
in NFPA 99. 

2. Test Instruments: Use instruments that comply with UL 1436. 
3. Test Instrument for Convenience Receptacles: Digital wiring analyzer 

with digital readout or illuminated digital-display indicators of 
measurement. 

D. Tests for Convenience Receptacles: 

1. Line Voltage: Acceptable range is 105 to 132 V. 
2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is 

unacceptable. 
3. Ground Impedance: Values of up to 2 ohms are acceptable. 
4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 
5. Using the test plug, verify that the device and its outlet box are securely 

mounted. 
6. Tests shall be diagnostic, indicating damaged conductors, high resistance 

at the circuit breaker, poor connections, inadequate fault current path, 
defective devices, or similar problems. Correct circuit conditions, remove 
malfunctioning units and replace with new ones, and retest as specified 
above. 

E. Wiring device will be considered defective if it does not pass tests and 
inspections. 

F. Prepare test and inspection reports. 

END OF SECTION 
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SECTION 262816 

ENCLOSED SWITCHES AND CIRCUIT BREAKERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and other Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Nonfusible switches. 
2. Enclosures. 

1.3 DEFINITIONS 

A. NC: Normally closed. 

B. NO: Normally open. 

C. SPDT: Single pole, double throw. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and 
component indicated. Include nameplate ratings, dimensioned elevations, 
sections, weights, and manufacturers' technical data on features, performance, 
electrical characteristics, ratings, accessories, and finishes. 

1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of a nationally recognized testing laboratory (NRTL) 

listing for series rating of installed devices. 

B. Shop Drawings: For enclosed switches and circuit breakers. 

1. Include plans, elevations, sections, details, and attachments to other work. 
2. Include wiring diagrams for power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For qualified testing agency. 
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B. Field quality-control reports. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to 
include in emergency, operation, and maintenance manuals. 

1. In addition to items specified in Section 017823 "Operation and 
Maintenance Data," include the following: 

a. Manufacturer's written instructions for testing and adjusting 
enclosed switches. 

1.7 QUALITY ASSURANCE 

A. Testing Agency Qualifications: Accredited by NETA. 

1. Testing Agency's Field Supervisor: Currently certified by NETA to 
supervise on-site testing. 

1.8 FIELD CONDITIONS 

A. Environmental Limitations: Rate equipment for continuous operation under the 
following conditions unless otherwise indicated: 

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 
104 deg F. 

2. Altitude: Not exceeding 6600 feet. 

1.9 WARRANTY 

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace 
components that fail in materials or workmanship within specified warranty 
period. 

1. Warranty Period:  Two years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS 

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent 
protective devices, components, and accessories, within same product category, 
from single manufacturer. 

B. Product Selection for Restricted Space: Drawings indicate maximum dimensions 
for enclosed switches and circuit breakers, including clearances between 
enclosures, and adjacent surfaces and other items. Comply with indicated 
maximum dimensions. 
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C. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by an NRTL, and marked for intended location and application. 

D. Comply with NFPA 70. 

2.2 NONFUSIBLE SWITCHES 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following: 

1. Eaton. 
2. General Electric Company. 
3. Siemens Industry, Inc. 
4. Square D; by Schneider Electric. 

B. Type HD, Heavy Duty, Three Pole, Double Throw, 240-V ac, 1200 A and 
Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position. 

C. Accessories: 

1. Equipment Ground Kit: Internally mounted and labeled for copper and 
aluminum ground conductors. 

2. Neutral Kit: Internally mounted; insulated, capable of being grounded and 
bonded; labeled for copper and aluminum neutral conductors. 

3. Hookstick Handle: Allows use of a hookstick to operate the handle. 
4. Lugs: Compression type, suitable for number, size, and conductor 

material. 

2.3 ENCLOSURES 

A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and 
UL 50, to comply with environmental conditions at installed location. 

B. Enclosure Finish: The enclosure shall be gray baked enamel paint, 
electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1, Interior) 
gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed 
steel (NEMA 250 Types 3R, Exterior). 

C. Operating Mechanism: The circuit-breaker operating handle shall be externally 
operable with the operating mechanism being an integral part of the box, not the 
cover directly operable through the front cover of the enclosure (NEMA 250 
Type 1) directly operable through the dead front trim of the enclosure 
(NEMA 250 Type 3R). The cover interlock mechanism shall have an externally 
operated override. The override shall not permanently disable the interlock 
mechanism, which shall return to the locked position once the override is 
released. The tool used to override the cover interlock mechanism shall not be 
required to enter the enclosure in order to override the interlock. 

http://www.specagent.com/Lookup?ulid=2079
http://www.specagent.com/Lookup?uid=123457047014
http://www.specagent.com/Lookup?uid=123457047015
http://www.specagent.com/Lookup?uid=123457047013
http://www.specagent.com/Lookup?uid=123457047016
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers 
for compliance with installation tolerances and other conditions affecting 
performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

1. Commencement of work shall indicate Installer's acceptance of the areas 
and conditions as satisfactory. 

3.2 PREPARATION 

A. Interruption of Existing Electric Service: Do not interrupt electric service to 
facilities occupied by Owner or others unless permitted under the following 
conditions and then only after arranging to provide temporary electric service 
according to requirements indicated: 

1. Notify Construction Manager and Owner no fewer than seven days in 
advance of proposed interruption of electric service. 

2. Indicate method of providing temporary electric service. 
3. Do not proceed with interruption of electric service without Construction 

Manager's and Owner's written permission. 
4. Comply with NFPA 70E. 

3.3 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS 

A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations 
with the following environmental ratings. 

1. Indoor, Dry and Clean Locations: NEMA 250, Type 1. 
2. Outdoor Locations: NEMA 250, Type 3R. 
3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4. 
4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive 

Liquids: NEMA 250, Type 12. 

3.4 INSTALLATION 

A. Coordinate layout and installation of switches, circuit breakers, and components 
with equipment served and adjacent surfaces. Maintain required workspace 
clearances and required clearances for equipment access doors and panels. 

B. Install individual wall-mounted switches and circuit breakers with tops at uniform 
height unless otherwise indicated. 
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C. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and 
brackets and temporary blocking of moving parts from enclosures and 
components. 

D. Comply with NFPA 70 and NECA 1. 

3.5 IDENTIFICATION 

A. Comply with requirements in Section 260553 "Identification for Electrical 
Systems." 

1. Identify field-installed conductors, interconnecting wiring, and 
components; provide warning signs. 

2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.6 FIELD QUALITY CONTROL 

A. Testing Agency: Engage a qualified testing agency to perform tests and 
inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative 
to test and inspect components, assemblies, and equipment installations, including 
connections. 

C. Perform tests and inspections. 

D. Tests and Inspections for Switches: 

1. Visual and Mechanical Inspection: 

a. Inspect physical and mechanical condition. 
b. Inspect anchorage, alignment, grounding, and clearances. 
c. Verify that the unit is clean. 
d. Verify blade alignment, blade penetration, travel stops, and 

mechanical operation. 
e. Verify that fuse sizes and types match the Specifications and 

Drawings. 
f. Verify that each fuse has adequate mechanical support and contact 

integrity. 
g. Inspect bolted electrical connections for high resistance using one 

of the two following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to 
values of similar connections. Investigate values 
that deviate from those of similar bolted 
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connections by more than 50 percent of the lowest 
value. 

2) Verify tightness of accessible bolted electrical connections 
by calibrated torque-wrench method in accordance with 
manufacturer's published data or NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with 
manufacturer's published data. In the absence of 
manufacturer's published data, use NETA ATS 
Table 100.12. 

h. Verify that operation and sequencing of interlocking systems is as 
described in the Specifications and shown on the Drawings. 

i. Verify correct phase barrier installation. 
j. Verify lubrication of moving current-carrying parts and moving 

and sliding surfaces. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with 
a low-resistance ohmmeter. Compare bolted connection resistance 
values to values of similar connections. Investigate values that 
deviate from adjacent poles or similar switches by more than 50 
percent of the lowest value. 

b. Measure contact resistance across each switchblade fuseholder. 
Drop values shall not exceed the high level of the manufacturer's 
published data. If manufacturer's published data are not available, 
investigate values that deviate from adjacent poles or similar 
switches by more than 50 percent of the lowest value. 

c. Perform insulation-resistance tests for one minute on each pole, 
phase-to-phase and phase-to-ground with switch closed, and across 
each open pole. Apply voltage in accordance with manufacturer's 
published data. In the absence of manufacturer's published data, 
use Table 100.1 from the NETA ATS. Investigate values of 
insulation resistance less than those published in Table 100.1 or as 
recommended in manufacturer's published data. 

d. Measure fuse resistance. Investigate fuse-resistance values that 
deviate from each other by more than 15 percent. 

e. Perform ground fault test according to NETA ATS 7.14 "Ground 
Fault Protection Systems, Low-Voltage." 

E. Tests and Inspections for Molded Case Circuit Breakers: 

1. Visual and Mechanical Inspection: 

a. Verify that equipment nameplate data are as described in the 
Specifications and shown on the Drawings. 
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b. Inspect physical and mechanical condition. 
c. Inspect anchorage, alignment, grounding, and clearances. 
d. Verify that the unit is clean. 
e. Operate the circuit breaker to ensure smooth operation. 
f. Inspect bolted electrical connections for high resistance using one 

of the two following methods: 

1) Use a low-resistance ohmmeter. 

a) Compare bolted connection resistance values to 
values of similar connections. Investigate values 
that deviate from those of similar bolted 
connections by more than 50 percent of the lowest 
value. 

2) Verify tightness of accessible bolted electrical connections 
by calibrated torque-wrench method in accordance with 
manufacturer's published data or NETA ATS Table 100.12. 

a) Bolt-torque levels shall be in accordance with 
manufacturer's published data. In the absence of 
manufacturer's published data, use NETA ATS 
Table 100.12. 

g. Inspect operating mechanism, contacts, and chutes in unsealed 
units. 

h. Perform adjustments for final protective device settings in 
accordance with the coordination study. 

2. Electrical Tests: 

a. Perform resistance measurements through bolted connections with 
a low-resistance ohmmeter. Compare bolted connection resistance 
values to values of similar connections. Investigate values that 
deviate from adjacent poles or similar switches by more than 50 
percent of the lowest value. 

b. Perform insulation-resistance tests for one minute on each pole, 
phase-to-phase and phase-to-ground with circuit breaker closed, 
and across each open pole. Apply voltage in accordance with 
manufacturer's published data. In the absence of manufacturer's 
published data, use Table 100.1 from the NETA ATS. Investigate 
values of insulation resistance less than those published in 
Table 100.1 or as recommended in manufacturer's published data. 

c. Perform a contact/pole resistance test. Drop values shall not exceed 
the high level of the manufacturer's published data. If 
manufacturer's published data are not available, investigate values 
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that deviate from adjacent poles or similar switches by more than 
50 percent of the lowest value. 

d. Perform insulation resistance tests on all control wiring with 
respect to ground. Applied potential shall be 500-V dc for 300-V 
rated cable and 1000-V dc for 600-V rated cable. Test duration 
shall be one minute. For units with solid state components, follow 
manufacturer's recommendation. Insulation resistance values shall 
be no less than two megohms. 

e. Determine the following by primary current injection: 

1) Long-time pickup and delay. Pickup values shall be as 
specified. Trip characteristics shall not exceed 
manufacturer's published time-current characteristic 
tolerance band, including adjustment factors. 

2) Short-time pickup and delay. Short-time pickup values 
shall be as specified. Trip characteristics shall not exceed 
manufacturer's published time-current characteristic 
tolerance band, including adjustment factors. 

3) Ground-fault pickup and time delay. Ground-fault pickup 
values shall be as specified. Trip characteristics shall not 
exceed manufacturer's published time-current characteristic 
tolerance band, including adjustment factors. 

4) Instantaneous pickup. Instantaneous pickup values shall be 
as specified and within manufacturer's published 
tolerances. 

f. Test functionality of the trip unit by means of primary current 
injection. Pickup values and trip characteristics shall be as 
specified and within manufacturer's published tolerances. 

g. Perform minimum pickup voltage tests on shunt trip and close 
coils in accordance with manufacturer's published data. Minimum 
pickup voltage of the shunt trip and close coils shall be as indicated 
by manufacturer. 

h. Verify correct operation of auxiliary features such as trip and 
pickup indicators; zone interlocking; electrical close and trip 
operation; trip-free, anti-pump function; and trip unit battery 
condition. Reset all trip logs and indicators. Investigate units that 
do not function as designed. 

i. Verify operation of charging mechanism. Investigate units that do 
not function as designed. 

3. Correct malfunctioning units on-site, where possible, and retest to 
demonstrate compliance; otherwise, replace with new units and retest. 

4. Perform the following infrared scan tests and inspections and prepare 
reports: 
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a. Initial Infrared Scanning: After Substantial Completion, but not 
more than 60 days after Final Acceptance, perform an infrared 
scan of each enclosed switch and circuit breaker. Remove front 
panels so joints and connections are accessible to portable scanner. 

b. Follow-up Infrared Scanning: Perform an additional follow-up 
infrared scan of each enclosed switch and circuit breaker 11 
months after date of Substantial Completion. 

c. Instruments and Equipment: Use an infrared scanning device 
designed to measure temperature or to detect significant deviations 
from normal values. Provide calibration record for device. 

5. Test and adjust controls, remote monitoring, and safeties. Replace 
damaged and malfunctioning controls and equipment. 

F. Enclosed switches and circuit breakers will be considered defective if they do not 
pass tests and inspections. 

G. Prepare test and inspection reports. 

1. Test procedures used. 
2. Include identification of each enclosed switch and circuit breaker tested 

and describe test results. 
3. List deficiencies detected, remedial action taken, and observations after 

remedial action. 

3.7 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate 
as recommended by manufacturer. 

END OF SECTION 
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SECTION 265119 

LED INTERIOR LIGHTING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and 
Supplementary Conditions and Division 01 Specification Sections, apply to this 
Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Interior solid-state luminaires that use LED technology. 
2. Lighting fixture supports. 

1.3 DEFINITIONS 

A. CCT: Correlated color temperature. 

B. CRI: Color Rendering Index. 

C. Fixture: See "Luminaire." 

D. IP: International Protection or Ingress Protection Rating. 

E. LED: Light-emitting diode. 

F. Lumen: Measured output of lamp and luminaire, or both. 

G. Luminaire: Complete lighting unit, including lamp, reflector, and housing. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Arrange in order of luminaire designation. 
2. Include data on features, accessories, and finishes. 
3. Include physical description and dimensions of luminaires. 
4. Include emergency lighting units, including batteries and chargers. 
5. Include life, output (lumens, CCT, and CRI), and energy efficiency data. 
6. Photometric data and adjustment factors based on laboratory tests. 

a. Manufacturers' Certified Data: Photometric data certified by 
manufacturer's laboratory with a current accreditation under the 
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National Voluntary Laboratory Accreditation Program for Energy 
Efficient Lighting Products. 

b. Testing Agency Certified Data: For indicated luminaires, 
photometric data certified by a qualified independent testing 
agency. Photometric data for remaining luminaires shall be 
certified by manufacturer. 

B. Shop Drawings: For nonstandard or custom luminaires. 

1. Include plans, elevations, sections, and mounting and attachment details. 
2. Include details of luminaire assemblies. Indicate dimensions, weights, 

loads, required clearances, method of field assembly, components, and 
location and size of each field connection. 

3. Include diagrams for power, signal, and control wiring. 

C. Product Schedule: For luminaires and lamps. Use same designations indicated on 
Drawings. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to 
scale, on which the following items are shown and coordinated with each other, 
using input from installers of the items involved: 

1. Lighting luminaires. 
2. Suspended ceiling components. 
3. Partitions and millwork that penetrate the ceiling or extend to within 

12 inches of the plane of the luminaires. 
4. Structural members to which equipment and or luminaires will be 

attached. 
5. Initial access modules for acoustical tile, including size and locations. 
6. Items penetrating finished ceiling, including the following: 

a. Other luminaires. 
b. Air outlets and inlets. 
c. Speakers. 
d. Sprinklers. 
e. Access panels. 
f. Ceiling-mounted projectors. 

7. Moldings. 

B. Qualification Data: For testing laboratory providing photometric data for 
luminaires. 

C. Detailed description of equipment anchorage devices on which the certification is 
based and their installation requirements. 
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D. Product Certificates: For each type of luminaire. 

E. Product Test Reports: For each luminaire, for tests performed by a qualified 
testing agency. 

F. Sample warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For luminaires and lighting systems to include 
in operation and maintenance manuals. 

1. Provide a list of all lamp types used on Project; use ANSI and 
manufacturers' codes. 

1.7 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with 
protective covering for storage and identified with labels describing contents. 

1. Lamps:  Ten for every 100 of each type and rating installed. Furnish at 
least one of each type. 

2. Diffusers and Lenses:  One for every 100 of each type and rating installed. 
Furnish at least one of each type. 

3. Globes and Guards:  One for every 20 of each type and rating installed. 
Furnish at least one of each type. 

1.8 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire 
manufacturer's laboratory that is accredited under the NVLAP for Energy 
Efficient Lighting Products. 

B. Provide luminaires from a single manufacturer for each luminaire type. 

C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to 
ensure color consistency among luminaires. 

1.9 DELIVERY, STORAGE, AND HANDLING 

A. Protect finishes of exposed surfaces by applying a strippable, temporary 
protective covering before shipping. 

1.10 WARRANTY 

A. Warranty: Manufacturer and Installer agree to repair or replace components of 
luminaires that fail in materials or workmanship within specified warranty period. 

B. Warranty Period:  Five years from date of Substantial Completion. 
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PART 2 - PRODUCTS 

2.1 LUMINAIRE REQUIREMENTS 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined 
in NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled 
for indicated class and division of hazard by an NRTL. 

C. FM Global Compliance: Luminaires for hazardous locations shall be listed and 
labeled for indicated class and division of hazard by FM Global. 

D. Recessed Fixtures: Comply with NEMA LE 4. 

E. Bulb shape complying with ANSI C79.1. 

F. Lamp base complying with ANSI C81.61 or IEC 60061-1. 

G. CRI of minimum 80. CCT of 4000 K. 

H. Rated lamp life of 50,000 hours. 

I. Lamps dimmable from 100 percent to 0 percent of maximum light output. 

J. Internal driver. 

K. Nominal Operating Voltage:  120 V ac. 

1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

L. Housings:  

1. Extruded-aluminum housing and heat sink. 
2. Clear anodized finish. 

2.2 DOWNLIGHT 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following : 

1. Amerlux. 
2. Architectural Lighting Works. 
3. Cooper Lighting, an Eaton business. 
4. Edge Lighting. 
5. Edison Price Lighting. 
6. Elite Lighting Corporation. 
7. Eureka. 

http://www.specagent.com/Lookup?ulid=11302
http://www.specagent.com/Lookup?uid=123457034319
http://www.specagent.com/Lookup?uid=123457034320
http://www.specagent.com/Lookup?uid=123457034321
http://www.specagent.com/Lookup?uid=123457034322
http://www.specagent.com/Lookup?uid=123457034323
http://www.specagent.com/Lookup?uid=123457047186
http://www.specagent.com/Lookup?uid=123457034324
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8. Focal Point LLC. 
9. Gallium Lighting, LLC. 
10. GE Lighting Solutions. 
11. Juno Lighting Group by Schneider Electric. 
12. Lighting Science Group. 
13. Lighting Services Inc. 
14. Lightolier; a Philips group brand. 
15. Lithonia Lighting; Acuity Brands Lighting, Inc. 
16. MP Lighting. 
17. OSRAM SYLVANIA. 
18. Peerless: Acuity Brands Lighting, Inc. 
19. Pure Lighting. 
20. RAB Lighting. 
21. Sea Gull Lighting. 
22. Specialty Lighting Industries, Inc. 
23. Tech Lighting. 

B. Minimum 1,000 lumens. Minimum allowable efficacy of 80 lumens per watt. 

C. Universal mounting bracket. 

D. Integral junction box with conduit fittings. 

2.3 RECESSED LINEAR 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following : 

1. Albeo Technologies, Inc.. 
2. Architectural Lighting Works. 
3. Axis Lighting, Inc. 
4. Cooper Lighting. 
5. Finelite 
6. Focal Point LLC. 
7. GE Lighting Solutions. 
8. Lithonia Lighting; Acuity Brands Lighting, Inc. 
9. Lumens Pulse. 
10. ON-Q Lighting Systems. 
11. OSRAM SYLVANIA. 
12. RAB Lighting. 
13. Selux Corporation. 

B. Minimum 3,000 lumens. Minimum allowable efficacy of 85 lumens per watt. 

C. Integral junction box with conduit fittings. 

http://www.specagent.com/Lookup?uid=123457034325
http://www.specagent.com/Lookup?uid=123457034326
http://www.specagent.com/Lookup?uid=123457034327
http://www.specagent.com/Lookup?uid=123457034318
http://www.specagent.com/Lookup?uid=123457034337
http://www.specagent.com/Lookup?uid=123457034328
http://www.specagent.com/Lookup?uid=123457034336
http://www.specagent.com/Lookup?uid=123457034317
http://www.specagent.com/Lookup?uid=123457034335
http://www.specagent.com/Lookup?uid=123457034334
http://www.specagent.com/Lookup?uid=123457034316
http://www.specagent.com/Lookup?uid=123457034330
http://www.specagent.com/Lookup?uid=123457034329
http://www.specagent.com/Lookup?uid=123457034331
http://www.specagent.com/Lookup?uid=123457034332
http://www.specagent.com/Lookup?uid=123457034333
http://www.specagent.com/Lookup?ulid=11302
http://www.specagent.com/Lookup?uid=123457034319
http://www.specagent.com/Lookup?uid=123457034320
http://www.specagent.com/Lookup?uid=123457034325
http://www.specagent.com/Lookup?uid=123457034327
http://www.specagent.com/Lookup?uid=123457034317
http://www.specagent.com/Lookup?uid=123457034334
http://www.specagent.com/Lookup?uid=123457034329
http://www.specagent.com/Lookup?uid=123457034333
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2.4 STRIP LIGHT 

A. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following : 

1. Cooper Lighting. 
2. GE Lighting Solutions. 
3. Lighting Science Group. 
4. Lithonia Lighting; Acuity Brands Lighting, Inc. 
5. OSRAM SYLVANIA. 
6. Philips Lighting Company. 
7. Stile Lighting. 

B. Minimum 750 lumens. Minimum allowable efficacy of 80 lumens per watt. 

C. Integral junction box with conduit fittings. 

2.5 MATERIALS 

A. Metal Parts: 

1. Free of burrs and sharp corners and edges. 
2. Sheet metal components shall be steel unless otherwise indicated. 
3. Form and support to prevent warping and sagging. 

B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage 
under operating conditions, and designed to permit relamping without use of 
tools. Designed to prevent doors, frames, lenses, diffusers, and other components 
from falling accidentally during relamping and when secured in operating 
position. 

C. Diffusers and Globes: 

1. Prismatic acrylic 
2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high 

resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation. 

3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated. 

D. Housings:  

1. Extruded-aluminum housing and heat sink. 
2. Clear anodized finish. 

E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. 
Locate labels where they will be readily visible to service personnel, but not seen 
from normal viewing angles when lamps are in place. 

http://www.specagent.com/Lookup?ulid=11302
http://www.specagent.com/Lookup?uid=123457034327
http://www.specagent.com/Lookup?uid=123457034317
http://www.specagent.com/Lookup?uid=123457034334
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1. Label shall include the following lamp characteristics: 

a. "USE ONLY" and include specific lamp type. 
b. Lamp diameter, shape, size, wattage, and coating. 
c. CCT and CRI for all luminaires. 

2.6 METAL FINISHES 

A. Variations in finishes are unacceptable in the same piece. Variations in finishes of 
adjoining components are acceptable if they are within the range of approved 
Samples and if they can be and are assembled or installed to minimize contrast. 

2.7 LUMINAIRE FIXTURE SUPPORT COMPONENTS 

A. Comply with requirements in Section 260529 "Hangers and Supports for 
Electrical Systems" for channel and angle iron supports and nonmetallic channel 
and angle supports. 

B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling 
canopy. Finish same as luminaire. 

C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage. 

D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod. 

E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and 
equipment with threaded attachment, cord, and locking-type plug. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates, areas, and conditions, with Installer present, for compliance 
with requirements for installation tolerances and other conditions affecting 
performance of the Work. 

B. Examine roughing-in for luminaire to verify actual locations of luminaire and 
electrical connections before fixture installation. Proceed with installation only 
after unsatisfactory conditions have been corrected. 

3.2 TEMPORARY LIGHTING 

A. If approved by the Architect, use selected permanent luminaires for temporary 
lighting. When construction is sufficiently complete, clean luminaires used for 
temporary lighting and install new lamps. 

3.3 INSTALLATION 

A. Comply with NECA 1. 
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B. Install luminaires level, plumb, and square with ceilings and walls unless 
otherwise indicated. 

C. Install lamps in each luminaire. 

D. Supports: 

1. Sized and rated for luminaire weight. 
2. Able to maintain luminaire position after cleaning and relamping. 
3. Provide support for luminaire without causing deflection of ceiling or 

wall. 
4. Luminaire mounting devices shall be capable of supporting a horizontal 

force of 100 percent of luminaire weight and vertical force of 400 percent 
of luminaire weight. 

E. Flush-Mounted Luminaire Support: 

1. Secured to outlet box. 
2. Attached to ceiling structural members at four points equally spaced 

around circumference of luminaire. 
3. Trim ring flush with finished surface. 

F. Wall-Mounted Luminaire Support:  

1. Attached to structural members in walls. 
2. Do not attach luminaires directly to gypsum board. 

G. Ceiling-Grid-Mounted Luminaires: 

1. Secure to any required outlet box. 
2. Secure luminaire to the luminaire opening using approved fasteners in a 

minimum of four locations, spaced near corners of luminaire. 

H. Comply with requirements in Section 260519 "Low-Voltage Electrical Power 
Conductors and Cables" for wiring connections. 

3.4 IDENTIFICATION 

A. Identify system components, wiring, cabling, and terminals. Comply with 
requirements for identification specified in Section 260553 "Identification for 
Electrical Systems." 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 
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1. Operational Test: After installing luminaires, switches, and accessories, 
and after electrical circuitry has been energized, test units to confirm 
proper operation. 

2. Test for Emergency Lighting: Interrupt power supply to demonstrate 
proper operation. Verify transfer from normal power to battery power and 
retransfer to normal. 

B. Luminaire will be considered defective if it does not pass operation tests and 
inspections. 

C. Prepare test and inspection reports. 

END OF SECTION 
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	064023 interior architectural woodwork
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following:
	1. Plastic-laminate panels, Premium.
	2. Solid-surfacing-material countertops.

	B. Interior architectural woodwork includes wood furring, blocking, shims, and hanging strips unless concealed within other construction before woodwork installation.

	1.2 ACTION SUBMITTALS
	A. Product Data:  For solid-surfacing material, finishing materials and processes.
	B. Shop Drawings:  Show location of each item, dimensioned plans and elevations, large-scale details, attachment devices, and other components.
	C. Samples:
	1. Plastic-laminates, for each type, color, pattern, and surface finish.
	2. Solid-surfacing materials.


	1.3 INFORMATIONAL SUBMITTALS
	A. Woodwork Quality Standard Compliance Certificates:  AWI Quality Certification Program certificates.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Fabricator of woodwork.
	B. Quality Standard:  Unless otherwise indicated, comply with AWI's "Architectural Woodwork Quality Standards."
	1. Provide AWI Quality Certification Program labels and certificates for woodwork, including installation.



	PART 2 -  PRODUCTS
	2.1 WOODWORK FABRICATORS
	A. Fabricators:  Fabricators should have been in business for a minimum of five (5) years and should have successfully completed a minimum of three (3) projects of a similar or larger scope and value in the past two (2) years.

	2.2 MATERIALS
	A. Wood Products:
	1. Recycled Content of Medium-Density Fiberboard and Particleboard:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 35 percent.
	2. Marine Grade Plywood.
	3. Medium-Density Fiberboard:  ANSI A208.2, Grade MD, made with binder containing no urea formaldehyde.

	B. High-Pressure Decorative Laminate:  NEMA LD 3, grades as indicated or, if not indicated, as required by woodwork quality standard. Basis of Design: Formica, colors as indicated on drawings.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. WilsonArt International.
	b. LaminArt, Inc.
	c. Abet Laminati, Inc.


	C. Solid-Surfacing Material:  Recycled aluminum shavings within clear solid sheets of filled acrylic resin complying with ISSFA-2. Basis of Design: Renewed Materials LLC; Alkemi Acrylic; Colors; As indicated on drawings.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Corian.
	b. Meganite.
	c. LivingStone Surfaces.



	2.3 MISCELLANEOUS MATERIALS
	A. Furring, Blocking, Shims, and Hanging Strips:  Softwood or hardwood lumber, kiln-dried to less than 15 percent moisture content.
	B. Adhesives, General:  Adhesives shall not contain urea formaldehyde.
	C. VOC Limits for Installation Adhesives:  Installation adhesives hall have a VOC content of 30 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	2.4 FABRICATION
	A. General:  Complete fabrication to maximum extent possible before shipment to Project site.  Where necessary for fitting at site, provide allowance for scribing, trimming, and fitting.
	1. Interior Woodwork Grade:  Premium.
	2. Shop cut openings to maximum extent possible.  Sand edges of cutouts to remove splinters and burrs.  Seal edges of openings in countertops with a coat of varnish.

	B. Plastic-Laminate Panels:
	1. AWI Type of Panel Construction:  Flush overlay.
	2. Reveal Dimension:  ¼” unless noted otherwise.
	3. Laminate Cladding for Exposed Surfaces:  High-pressure decorative laminate as follows:
	a. Horizontal Surfaces Other Than Tops:  Grade HGS.
	b. Vertical Surfaces:  Grade VGS.
	c. Edges:  Grade HGS.

	4. Materials for Semiexposed Surfaces:  Melamine.

	C. Solid-Surfacing-Material Countertops:
	1. Solid-Surfacing-Material Thickness:  5/8 inch minimum.
	2. Fabricate tops in one piece for field application.  Comply with solid-surfacing-material manufacturer's written recommendations for adhesives, sealers, fabrication, and finishing.
	3. Factory core for plumbing fittings provided under Division 22 PLUMBING.


	2.5 SHOP FINISHING
	A. Finish architectural woodwork at fabrication shop.  Defer only final touchup, cleaning, and polishing until after installation.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Before installation, condition woodwork to average prevailing humidity conditions in installation areas.  Examine shop-fabricated work for completion and complete work as required, including removal of packing and backpriming.
	B. Grade: Install woodwork to comply with requirements for the same grade specified in Part 2 for fabrication of type of woodwork involved.
	C. Install woodwork level, plumb, true, and straight to a tolerance of 1/8 inch in 96 inches.  Shim as required with concealed shims.
	D. Scribe and cut woodwork to fit adjoining work, refinish cut surfaces, and repair damaged finish at cuts.
	E. Anchor woodwork to anchors or blocking built in or directly attached to substrates.  Secure with countersunk, concealed fasteners and blind nailing as required for complete installation.  Provide “Z” clips for paneling attachment to substrate.
	F. Paneling:  Anchor paneling to supporting substrate with concealed panel-hanger clips, splined connection strips.  Provide “Z” clips for paneling attachment to substrate.  Install panels so reveals are parallel and of widths indicated.
	G. Countertops: Anchor securely by screwing through corner blocks of base cabinets or other supports into underside of countertop.  Calk space between backsplash and wall with sealant specified in Division 07 Section "Joint Sealants."



	079200 joint sealants
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Silicone joint sealants.
	2. Latex joint sealants.
	3. Acoustical joint sealants.


	1.2 PRECONSTRUCTION TESTING
	A. Preconstruction Compatibility and Adhesion Testing:  Submit to joint-sealant manufacturers, for testing indicated below, samples of materials that will contact or affect joint sealants.
	1. Use manufacturer's standard test method to determine whether priming and other specific joint preparation techniques are required to obtain rapid, optimum adhesion of joint sealants to joint substrates.
	2. Submit not fewer than eight pieces of each kind of material, including joint substrates, shims, joint-sealant backings, secondary seals, and miscellaneous materials.
	3. Schedule sufficient time for testing and analyzing results to prevent delaying the Work.
	4. For materials failing tests, obtain joint-sealant manufacturer's written instructions for corrective measures including use of specially formulated primers.
	5. Testing will not be required if joint-sealant manufacturers submit joint preparation data that are based on previous testing, not older than 24 months, of sealant products for adhesion to, and compatibility with, joint substrates and other material...

	B. Preconstruction Field-Adhesion Testing:  Before installing sealants, field test their adhesion to Project joint substrates as follows:
	1. Locate test joints where indicated on Project or, if not indicated, as directed by Engineer.
	2. Conduct field tests for each application indicated below:
	a. Each kind of sealant and joint substrate indicated.

	3. Notify Engineer seven days in advance of dates and times when test joints will be erected.
	4. Arrange for tests to take place with joint-sealant manufacturer's technical representative present.
	a. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	1) For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.


	5. Report whether sealant failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  For sealants that fail adhesively, retest until satisfactory adhesion is obtained.
	6. Evaluation of Preconstruction Field-Adhesion-Test Results:  Sealants not evidencing adhesive failure from testing, in absence of other indications of noncompliance with requirements, will be considered satisfactory.  Do not use sealants that fail t...


	1.3 SUBMITTALS
	A. Product Data:  For each joint-sealant product indicated.
	B. Samples for Initial Selection:  Manufacturer's color charts consisting of strips of cured sealants showing the full range of colors available for each product exposed to view.
	C. Joint-Sealant Schedule:  Include the following information:
	1. Joint-sealant application, joint location, and designation.
	2. Joint-sealant manufacturer and product name.
	3. Joint-sealant formulation.
	4. Joint-sealant color.

	D. Qualification Data:  For qualified Installer and testing agency.
	E. Product Certificates: For each kind of joint sealant and accessory, from manufacturer.
	F. Sealant, Waterproofing, and Restoration Institute (SWRI) Validation Certificate:  For each sealant specified to be validated by SWRI's Sealant Validation Program.
	G. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing agency, indicating that sealants comply with requirements.
	H. Preconstruction Compatibility and Adhesion Test Reports:  From sealant manufacturer, indicating the following:
	1. Materials forming joint substrates and joint-sealant backings have been tested for compatibility and adhesion with joint sealants.
	2. Interpretation of test results and written recommendations for primers and substrate preparation needed for adhesion.

	I. Preconstruction Field-Adhesion Test Reports:  Indicate which sealants and joint preparation methods resulted in optimum adhesion to joint substrates based on testing specified in "Preconstruction Testing" Article.
	J. Field-Adhesion Test Reports:  For each sealant application tested.
	K. Warranties:  Sample of special warranties.

	1.4 QUALITY ASSURANCE
	A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for installation of units required for this Project.
	B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer.
	C. Product Testing:  Test joint sealants using a qualified testing agency.
	1. Testing Agency Qualifications:  An independent testing agency qualified according to ASTM C 1021 to conduct the testing indicated.
	2. Test according to SWRI's Sealant Validation Program for compliance with requirements specified by reference to ASTM C 920 for adhesion and cohesion under cyclic movement, adhesion-in-peel, and indentation hardness.

	D. Preinstallation Conference:  Conduct conference at Project site.

	1.5 PROJECT CONDITIONS
	A. Do not proceed with installation of joint sealants under the following conditions:
	1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant manufacturer or are below 40 deg F.
	2. When joint substrates are wet.
	3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications indicated.
	4. Where contaminants capable of interfering with adhesion have not yet been removed from joint substrates.


	1.6 WARRANTY
	A. Special Installer's Warranty:  Manufacturer's standard form in which Installer agrees to repair or replace joint sealants that do not comply with performance and other requirements specified in this Section within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.

	B. Special warranties specified in this article exclude deterioration or failure of joint sealants from the following:
	1. Movement of the structure caused by structural settlement or errors attributable to design or construction resulting in stresses on the sealant exceeding sealant manufacturer's written specifications for sealant elongation and compression.
	2. Disintegration of joint substrates from natural causes exceeding design specifications.
	3. Mechanical damage caused by individuals, tools, or other outside agents.
	4. Changes in sealant appearance caused by accumulation of dirt or other atmospheric contaminants.



	PART 2 -  PRODUCTS
	2.1 MATERIALS, GENERAL
	A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one another and with joint substrates under conditions of service and application, as demonstrated by joint-sealant manufacturer, based on testin...
	B. VOC Content of Interior Sealants:  Provide sealants and sealant primers for use inside the weatherproofing system that comply with the following limits for VOC content when calculated according to 40 CFR 59, Part 59, Subpart D (EPA Method 24):
	1. Architectural Sealants:  250 g/L.
	2. Sealant Primers for Nonporous Substrates:  250 g/L.
	3. Sealant Primers for Porous Substrates:  775 g/L.

	C. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, grade, class, and uses related to exposure and...
	D. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, provide products that have undergone testing according to ASTM C 1248 and have not stained porous joint substrates indicated for Project.
	E. Suitability for Contact with Food:  Where sealants are indicated for joints that will come in repeated contact with food, provide products that comply with 21 CFR 177.2600.
	F. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range.

	2.2 SILICONE JOINT SEALANTS
	A. Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 50, for Use NT.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Dow Corning Corporation; 795.
	b. GE Advanced Materials - Silicones; SilPruf SCS2000.
	c. Sika Corporation, Construction Products Division; SikaSil-C995.


	B. Single-Component, Nonsag, Traffic-Grade, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 100/50, for Use T.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. Dow Corning Corporation; 790.


	C. Mildew-Resistant, Single-Component, Nonsag, Neutral-Curing Silicone Joint Sealant:  ASTM C 920, Type S, Grade NS, Class 25, for Use NT.
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; 898.



	2.3 LATEX JOINT SEALANTS
	A. Latex Joint Sealant:  Acrylic latex or siliconized acrylic latex, ASTM C 834, Type OP, Grade NF.
	1. Products:  Subject to compliance with requirements, provide one of the following:
	a. BASF Building Systems; Sonolac.
	b. Pecora Corporation; AC-20+.
	c. Tremco Incorporated; Tremflex 834.
	d. Or approved equal



	2.4 ACOUSTICAL JOINT SEALANTS
	A. Acoustical Joint Sealant:  Manufacturer's standard nonsag, paintable, nonstaining latex sealant complying with ASTM C 834.  Product effectively reduces airborne sound transmission through perimeter joints and openings in building construction as de...
	1. Products:  Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to, the following:
	a. Pecora Corporation; AIS-919.
	b. USG Corporation; SHEETROCK Acoustical Sealant.
	c. Or approved equal



	2.5 JOINT SEALANT BACKING
	A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, sealants, primers, and other joint fillers; and are approved for applications indicated by sealant manufacturer based on field experience and...
	B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin) or any of the preceding types, as approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density to control se...
	C. Bond-Breaker Tape:  Polyethylene tape or other plastic tape recommended by sealant manufacturer for preventing sealant from adhering to rigid, inflexible joint-filler materials or joint surfaces at back of joint.  Provide self-adhesive tape where a...

	2.6 MISCELLANEOUS MATERIALS
	A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests.
	B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant backing materials, free of oily residues or other substances capable of staining or harming joint substrates and adjacent nonporous surfaces in ...
	C. Masking Tape: Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent to joints.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with joint-sealant manufacturer's written instructions and the following requirements:
	1. Remove all foreign material from joint substrates that could interfere with adhesion of joint sealant, including dust, paints (except for permanent, protective coatings tested and approved for sealant adhesion and compatibility by sealant manufactu...
	2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a combination of these methods to produce a clean, sound substrate capable of developing optimum bond with joint sealants.  Remove loose particles remaining after ...
	a. Concrete.
	b. Masonry.
	c. Unglazed surfaces of ceramic tile.

	3. Remove laitance and form-release agents from concrete.
	4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  Nonporous joint substrates include the following:
	a. Metal.
	b. Glass.
	c. Glazed surfaces of ceramic tile.


	B. Joint Priming: Prime joint substrates where recommended by joint-sealant manufacturer or as indicated by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-sealant manufacturer's written instructio...
	C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods required to remove sealant smears.  Remove ...

	3.3 INSTALLATION OF JOINT SEALANTS
	A. General: Comply with joint-sealant manufacturer's written installation instructions for products and applications indicated, unless more stringent requirements apply.
	B. Sealant Installation Standard: Comply with recommendations in ASTM C 1193 for use of joint sealants as applicable to materials, applications, and conditions indicated.
	C. Install sealant backings of kind indicated to support sealants during application and at position required to produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum sealant movement capability.
	1. Do not leave gaps between ends of sealant backings.
	2. Do not stretch, twist, puncture, or tear sealant backings.
	3. Remove absorbent sealant backings that have become wet before sealant application and replace them with dry materials.

	D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs of joints.
	E. Install sealants using proven techniques that comply with the following and at the same time backings are installed:
	1. Place sealants so they directly contact and fully wet joint substrates.
	2. Completely fill recesses in each joint configuration.
	3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum sealant movement capability.

	F. Tooling of Nonsag Sealants: Immediately after sealant application and before skinning or curing begins, tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads of configuration indicated; to eliminate ...
	1. Remove excess sealant from surfaces adjacent to joints.
	2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor sealants or adjacent surfaces.
	3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated.
	4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193.
	5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in ASTM C 1193.
	a. Use masking tape to protect surfaces adjacent to recessed tooled joints.


	G. Installation of Preformed Silicone-Sealant System:  Comply with the following requirements:
	1. Apply masking tape to each side of joint, outside of area to be covered by sealant system.
	2. Apply silicone sealant to each side of joint to produce a bead of size complying with preformed silicone-sealant system manufacturer's written instructions and covering a bonding area of not less than 3/8 inch.  Hold edge of sealant bead 1/4 inch i...
	3. Within 10 minutes of sealant application, press silicone extrusion into sealant to wet extrusion and substrate.  Use a roller to apply consistent pressure and ensure uniform contact between sealant and both extrusion and substrate.
	4. Complete installation of sealant system in horizontal joints before installing in vertical joints.  Lap vertical joints over horizontal joints.  At ends of joints, cut silicone extrusion with a razor knife.

	H. Installation of Preformed Foam Sealants: Install each length of sealant immediately after removing protective wrapping.  Do not pull or stretch material.  Produce seal continuity at ends, turns, and intersections of joints.  For applications at low...
	I. Acoustical Sealant Installation: At sound-rated assemblies and elsewhere as indicated, seal construction at perimeters, behind control joints, and at openings and penetrations with a continuous bead of acoustical sealant.  Install acoustical sealan...

	3.4 FIELD QUALITY CONTROL
	A. Field-Adhesion Testing: Field test joint-sealant adhesion to joint substrates as follows:
	1. Extent of Testing:  Test completed and cured sealant joints as follows:
	a. Perform 10 tests for the first 1000 feet of joint length for each kind of sealant and joint substrate.
	b. Perform 1 test for each 1000 feet of joint length thereafter.

	2. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521.
	a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side.

	3. Inspect tested joints and report on the following:
	a. Whether sealants filled joint cavities and are free of voids.
	b. Whether sealant dimensions and configurations comply with specified requirements.
	c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint substrates or tore cohesively.  Include data on pull distance used to test each kind of product and joint substrate.  Compare these results to determine if adhesio...

	4. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion results and percent elongations, sealant fill, ...
	5. Repair sealants pulled from test area by applying new sealants following same procedures used originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant contacts original sealant.

	B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that fail to adhere to joint substrates during te...

	3.5 CLEANING
	A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints occur.

	3.6 PROTECTION
	A. Protect joint sealants during and after curing period from contact with contaminating substances and from damage resulting from construction operations or other causes so sealants are without deterioration or damage at time of Substantial Completio...

	3.7 JOINT-SEALANT SCHEDULE
	A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces JS-EHT.
	1. Joint Locations:
	a. Tile control and expansion joints.
	b. Other joints as indicated.

	2. Silicone Joint Sealant:  Single component, nonsag, traffic grade, neutral curing.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces JS-ENT.
	1. Joint Locations:
	a. Construction joints in cast-in-place concrete.
	b. Joints between plant-precast architectural concrete units.
	c. Control and expansion joints in unit masonry.
	d. Joints between different materials listed above.
	e. Perimeter joints between materials listed above and frames of doors windows and louvers.
	f. Other joints as indicated.

	2. Silicone Joint Sealant:  Single component, nonsag, neutral curing, Class 50.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	C. Joint-Sealant Application:  Interior joints in horizontal traffic surfaces JS-IHT.
	1. Joint Locations:
	a. Isolation joints in cast-in-place concrete slabs.
	b. Control and expansion joints in tile flooring.
	c. Other joints as indicated.

	2. Silicone Joint Sealant:  Single component, nonsag, traffic grade, neutral curing.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	D. Joint-Sealant Application:  Interior joints in vertical surfaces and horizontal nontraffic surfaces JS-INT.
	1. Joint Locations:
	a. Control and expansion joints on exposed interior surfaces of exterior walls.
	b. Perimeter joints of exterior openings where indicated.
	c. Tile control and expansion joints.
	d. Vertical joints on exposed surfaces of interior unit masonry, concrete, walls, and partitions.
	e. Perimeter joints between interior wall surfaces and frames of interior doors.
	f. Other joints as indicated.

	2. Joint Sealant:  Latex.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	E. Joint-Sealant Application:  Mildew-resistant interior joints in vertical surfaces and horizontal nontraffic surfaces JS-MR.
	1. Joint Sealant Location:
	a. Joints between plumbing fixtures and adjoining walls, floors, and counters.
	b. Tile control and expansion joints where indicated.
	c. Other joints as indicated.

	2. Joint Sealant:  Mildew resistant, single component, nonsag, neutral curing, Silicone.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors.

	F. Joint-Sealant Application:  Interior acoustical joints in vertical surfaces and horizontal nontraffic surfaces JS-AC.
	1. Joint Location:
	a. Acoustical joints where indicated.
	b. Other joints as indicated.

	2. Joint Sealant:  Acoustical.
	3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range.




	081113 fl - hollow metal doors and frames
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes hollow-metal work.
	B. Related Requirements:
	1. Section 087100 "Door Hardware" for door hardware for hollow-metal doors.


	1.2 DEFINITIONS
	A. Minimum Thickness: Minimum thickness of base metal without coatings according to NAAMM-HMMA 803 or SDI A250.8.

	1.3 COORDINATION
	A. Coordinate anchorage installation for hollow-metal frames. Furnish setting drawings, templates, and directions for installing anchorages, including sleeves, concrete inserts, anchor bolts, and items with integral anchors. Deliver such items to Proj...

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, core descriptions, fire-resistance ratings, and finishes.

	B. Shop Drawings: Include the following:
	1. Elevations of each door type.
	2. Details of doors, including vertical- and horizontal-edge details and metal thicknesses.
	3. Frame details for each frame type, including dimensioned profiles and metal thicknesses.
	4. Locations of reinforcement and preparations for hardware.
	5. Details of each different wall opening condition.
	6. Details of anchorages, joints, field splices, and connections.
	7. Details of accessories.
	8. Details of moldings, removable stops, and glazing.
	9. Details of conduit and preparations for power, signal, and control systems.

	C. Samples for Verification:
	1. For each type of exposed finish required, prepared on Samples of not less than 3 by 5 inches.

	D. Schedule: Provide a schedule of hollow-metal work prepared by or under the supervision of supplier, using same reference numbers for details and openings as those on Drawings. Coordinate with final Door Hardware Schedule.

	1.5 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: For each type of hollow-metal door and frame assembly, for tests performed by a qualified testing agency.

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Deliver hollow-metal work palletized, packaged, or crated to provide protection during transit and Project-site storage. Do not use nonvented plastic.
	1. Provide additional protection to prevent damage to factory-finished units.

	B. Deliver welded frames with two removable spreader bars across bottom of frames, tack welded to jambs and mullions.
	C. Store hollow-metal work vertically under cover at Project site with head up. Place on minimum 4-inch- high wood blocking. Provide minimum 1/4-inch space between each stacked door to permit air circulation.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by the following:
	1. Amweld International, LLC.
	2. Ceco Door Products; an Assa Abloy Group company.
	3. Curries Company; an Assa Abloy Group company.
	4. Mesker Door Inc.
	5. Steelcraft; an Ingersoll-Rand company.

	B. Source Limitations: Obtain hollow-metal work from single source from single manufacturer.

	2.2 INTERIOR DOORS AND FRAMES
	A. Construct interior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Commercial Doors and Frames: NAAMM-HMMA 861.
	1. Physical Performance: Level A according to SDI A250.4.
	2. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches
	c. Face:  Metallic-coated, cold-rolled steel sheet, minimum thickness of 0.042 inch.
	d. Edge Construction: Continuously welded with no visible seam.
	e. Core: Steel stiffened.

	3. Frames:
	a. Materials: Metallic-coated steel sheet, minimum thickness of 0.053 inch for door openings 48 inches or less, or window frames; minimum thickness of 0.067 inchfor door openings greater than 48 inches.
	b. Construction:  Full profile welded.

	4. Exposed Finish: Prime.


	2.3 EXTERIOR HOLLOW-METAL DOORS AND FRAMES
	A. Construct exterior doors and frames to comply with the standards indicated for materials, fabrication, hardware locations, hardware reinforcement, tolerances, and clearances, and as specified.
	B. Commercial Doors and Frames: NAAMM-HMMA 861.
	1. Physical Performance: Level A according to SDI A250.4.
	2. Doors:
	a. Type: As indicated in the Door and Frame Schedule.
	b. Thickness: 1-3/4 inches
	c. Face: Metallic-coated steel sheet, minimum thickness of 0.053 inch, with minimum G60A60 coating.
	d. Edge Construction: Continuously welded with no visible seam.
	e. Core: Steel stiffened.
	1) Thermal-Rated Doors: Provide doors fabricated with thermal-resistance value (R-value) of not less than 2.1 deg F x h x sq. ft./Btu when tested according to ASTM C 1363.


	3. Frames:
	a. Materials: Metallic-coated steel sheet, minimum thickness of 0.067 inch, with minimum G60A60 coating.
	b. Construction:  Full profile welded.

	4. Exposed Finish: Prime.


	2.4 FRAME ANCHORS
	A. Jamb Anchors:
	1. Masonry Type: Adjustable strap-and-stirrup or T-shaped anchors to suit frame size, not less than 0.042 inch thick, with corrugated or perforated straps not less than 2 inches wide by 10 inches long; or wire anchors not less than 0.177 inch thick.
	2. Stud-Wall Type: Designed to engage stud, welded to back of frames; not less than 0.042 inch thick.
	3. Compression Type for Drywall Slip-on Frames: Adjustable compression anchors.
	4. Postinstalled Expansion Type for In-Place Concrete or Masonry: Minimum 3/8-inch- diameter bolts with expansion shields or inserts. Provide pipe spacer from frame to wall, with throat reinforcement plate, welded to frame at each anchor location.

	B. Floor Anchors: Formed from same material as frames, minimum thickness of 0.042 inch, and as follows:
	1. Monolithic Concrete Slabs: Clip-type anchors, with two holes to receive fasteners.
	2. Separate Topping Concrete Slabs: Adjustable-type anchors with extension clips, allowing not less than 2-inch height adjustment. Terminate bottom of frames at finish floor surface.


	2.5 MATERIALS
	A. Recycled Content of Steel Products: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Cold-Rolled Steel Sheet: ASTM A 1008/A 1008M, Commercial Steel (CS), Type B; suitable for exposed applications.
	C. Hot-Rolled Steel Sheet: ASTM A 1011/A 1011M, Commercial Steel (CS), Type B; free of scale, pitting, or surface defects; pickled and oiled.
	D. Metallic-Coated Steel Sheet: ASTM A 653/A 653M, Commercial Steel (CS), Type B.
	E. Frame Anchors: ASTM A 879/A 879M, Commercial Steel (CS), 04Z coating designation; mill phosphatized.
	1. For anchors built into exterior walls, steel sheet complying with ASTM A 1008/A 1008M or ASTM A 1011/A 1011M, hot-dip galvanized according to ASTM A 153/A 153M, Class B.

	F. Inserts, Bolts, and Fasteners: Hot-dip galvanized according to ASTM A 153/A 153M.
	G. Power-Actuated Fasteners in Concrete: Fastener system of type suitable for application indicated, fabricated from corrosion-resistant materials, with clips or other accessory devices for attaching hollow-metal frames of type indicated.
	H. Grout: ASTM C 476, except with a maximum slump of 4 inches, as measured according to ASTM C 143/C 143M.
	I. Mineral-Fiber Insulation: ASTM C 665, Type I (blankets without membrane facing); consisting of fibers manufactured from slag or rock wool; with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing ASTM E 136 for comb...
	J. Glazing: Comply with requirements in Section 088000 "Glazing."
	K. Bituminous Coating: Cold-applied asphalt mastic, compounded for 15-mil dry film thickness per coat. Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, and other deleterious impurities.

	2.6 FABRICATION
	A. Fabricate hollow-metal work to be rigid and free of defects, warp, or buckle. Accurately form metal to required sizes and profiles, with minimum radius for metal thickness. Where practical, fit and assemble units in manufacturer's plant. To ensure ...
	B. Hollow-Metal Doors:
	1. Steel-Stiffened Door Cores: Provide minimum thickness 0.026 inch, steel vertical stiffeners of same material as face sheets extending full-door height, with vertical webs spaced not more than 6 inches apart. Spot weld to face sheets no more than 5 ...
	2. Vertical Edges for Single-Acting Doors:  Bevel edges 1/8 inch in 2 inches.
	3. Top Edge Closures: Close top edges of doors with inverted closures, except provide flush closures at exterior doors of same material as face sheets.
	4. Bottom Edge Closures: Close bottom edges of doors with end closures or channels of same material as face sheets.
	5. Exterior Doors: Provide weep-hole openings in bottoms of exterior doors to permit moisture to escape. Seal joints in top edges of doors against water penetration.

	C. Hollow-Metal Frames: Where frames are fabricated in sections due to shipping or handling limitations, provide alignment plates or angles at each joint, fabricated of same thickness metal as frames.
	1. Sidelight and Transom Bar Frames: Provide closed tubular members with no visible face seams or joints, fabricated from same material as door frame. Fasten members at crossings and to jambs by butt welding.
	2. Provide countersunk, flat- or oval-head exposed screws and bolts for exposed fasteners unless otherwise indicated.
	3. Grout Guards: Weld guards to frame at back of hardware mortises in frames to be grouted.
	4. Floor Anchors: Weld anchors to bottoms of jambs with at least four spot welds per anchor; however, for slip-on drywall frames, provide anchor clips or countersunk holes at bottoms of jambs.
	5. Jamb Anchors: Provide number and spacing of anchors as follows:
	a. Masonry Type: Locate anchors not more than 16 inches from top and bottom of frame. Space anchors not more than 32 inches o.c., to match coursing, and as follows:
	1) Two anchors per jamb up to 60 inches high.
	2) Three anchors per jamb from 60 to 90 inches high.
	3) Four anchors per jamb from 90 to 120 inches high.
	4) Four anchors per jamb plus one additional anchor per jamb for each 24 inches or fraction thereof above 120 inches high.

	b. Stud-Wall Type: Locate anchors not more than 18 inches from top and bottom of frame. Space anchors not more than 32 inches o.c. and as follows:
	1) Three anchors per jamb up to 60 inches high.
	2) Four anchors per jamb from 60 to 90 inches high.
	3) Five anchors per jamb from 90 to 96 inches high.
	4) Five anchors per jamb plus one additional anchor per jamb for each 24 inches or fraction thereof above 96 inches high.

	c. Compression Type: Not less than two anchors in each frame.
	d. Postinstalled Expansion Type: Locate anchors not more than 6 inches from top and bottom of frame. Space anchors not more than 26 inches o.c.

	6. Head Anchors: Two anchors per head for frames more than 42 inches wide and mounted in metal-stud partitions.
	7. Door Silencers: Except on weather-stripped frames, drill stops to receive door silencers as follows. Keep holes clear during construction.
	a. Single-Door Frames: Drill stop in strike jamb to receive three door silencers.
	b. Double-Door Frames: Drill stop in head jamb to receive two door silencers.


	D. Fabricate concealed stiffeners and edge channels from either cold- or hot-rolled steel sheet.
	E. Hardware Preparation: Factory prepare hollow-metal work to receive templated mortised hardware; include cutouts, reinforcement, mortising, drilling, and tapping according to SDI A250.6, the Door Hardware Schedule, and templates.
	1. Reinforce doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.
	2. Comply with applicable requirements in SDI A250.6 and BHMA A156.115 for preparation of hollow-metal work for hardware.

	F. Stops and Moldings: Provide stops and moldings around glazed lites and louvers where indicated. Form corners of stops and moldings with butted or mitered hairline joints.
	1. Single Glazed Lites: Provide fixed stops and moldings welded on secure side of hollow-metal work.
	2. Multiple Glazed Lites: Provide fixed and removable stops and moldings so that each glazed lite is capable of being removed independently.
	3. Provide fixed frame moldings on outside of exterior and on secure side of interior doors and frames.
	4. Provide loose stops and moldings on inside of hollow-metal work.
	5. Coordinate rabbet width between fixed and removable stops with glazing and installation types indicated.


	2.7 STEEL FINISHES
	A. Prime Finish: Clean, pretreat, and apply manufacturer's standard primer.
	1. Shop Primer: Manufacturer's standard, fast-curing, lead- and chromate-free primer complying with SDI A250.10; recommended by primer manufacturer for substrate; compatible with substrate and field-applied coatings despite prolonged exposure.


	2.8 ACCESSORIES
	A. Mullions and Transom Bars: Join to adjacent members by welding or rigid mechanical anchors.
	B. Grout Guards: Formed from same material as frames, not less than 0.016 inch thick.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for embedded and built-in anchors to verify actual locations before frame installation.
	C. Prepare written report, endorsed by Installer, listing conditions detrimental to performance of the Work.
	D. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Remove welded-in shipping spreaders installed at factory. Restore exposed finish by grinding, filling, and dressing, as required to make repaired area smooth, flush, and invisible on exposed faces.
	B. Drill and tap doors and frames to receive nontemplated, mortised, and surface-mounted door hardware.

	3.3 INSTALLATION
	A. General: Install hollow-metal work plumb, rigid, properly aligned, and securely fastened in place. Comply with Drawings and manufacturer's written instructions.
	B. Hollow-Metal Frames: Install hollow-metal frames of size and profile indicated. Comply with SDI A250.11 or NAAMM-HMMA 840 as required by standards specified.
	1. Set frames accurately in position; plumbed, aligned, and braced securely until permanent anchors are set. After wall construction is complete, remove temporary braces, leaving surfaces smooth and undamaged.
	a. Where frames are fabricated in sections because of shipping or handling limitations, field splice at approved locations by welding face joint continuously; grind, fill, dress, and make splice smooth, flush, and invisible on exposed faces.
	b. Install frames with removable stops located on secure side of opening.
	c. Install door silencers in frames before grouting.
	d. Remove temporary braces necessary for installation only after frames have been properly set and secured.
	e. Check plumb, square, and twist of frames as walls are constructed. Shim as necessary to comply with installation tolerances.
	f. Field apply bituminous coating to backs of frames that will be filled with grout containing antifreezing agents.

	2. Floor Anchors: Provide floor anchors for each jamb and mullion that extends to floor, and secure with postinstalled expansion anchors.
	a. Floor anchors may be set with power-actuated fasteners instead of postinstalled expansion anchors if so indicated and approved on Shop Drawings.

	3. Metal-Stud Partitions: Solidly pack mineral-fiber insulation inside frames.
	4. Masonry Walls: Coordinate installation of frames to allow for solidly filling space between frames and masonry with grout.
	5. In-Place Concrete or Masonry Construction: Secure frames in place with postinstalled expansion anchors. Countersink anchors, and fill and make smooth, flush, and invisible on exposed faces.
	6. Installation Tolerances: Adjust hollow-metal door frames for squareness, alignment, twist, and plumb to the following tolerances:
	a. Squareness: Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb perpendicular to frame head.
	b. Alignment: Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of wall.
	c. Twist: Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and perpendicular to plane of wall.
	d. Plumbness: Plus or minus 1/16 inch, measured at jambs at floor.


	C. Hollow-Metal Doors: Fit hollow-metal doors accurately in frames, within clearances specified below. Shim as necessary.
	1. Non-Fire-Rated Steel Doors:
	a. Between Door and Frame Jambs and Head: 1/8 inch plus or minus 1/32 inch.
	b. Between Edges of Pairs of Doors: 1/8 inch to 1/4 inch plus or minus 1/32 inch.
	c. At Bottom of Door: 5/8 inch plus or minus 1/32 inch.
	d. Between Door Face and Stop: 1/16 inch to 1/8 inch plus or minus 1/32 inch.


	D. Glazing: Comply with installation requirements in Section 088000 "Glazing" and with hollow-metal manufacturer's written instructions.
	1. Secure stops with countersunk flat- or oval-head machine screws spaced uniformly not more than 9 inches o.c. and not more than 2 inches o.c. from each corner.


	3.4 ADJUSTING AND CLEANING
	A. Final Adjustments: Check and readjust operating hardware items immediately before final inspection. Leave work in complete and proper operating condition. Remove and replace defective work, including hollow-metal work that is warped, bowed, or othe...
	B. Remove grout and other bonding material from hollow-metal work immediately after installation.
	C. Prime-Coat Touchup: Immediately after erection, sand smooth rusted or damaged areas of prime coat and apply touchup of compatible air-drying, rust-inhibitive primer.
	D. Metallic-Coated Surface Touchup: Clean abraded areas and repair with galvanizing repair paint according to manufacturer's written instructions.



	087100 fl - door hardware
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes:
	1. Mechanical door hardware for the following:
	a. Swinging doors.

	2. Cylinders for door hardware specified in other Sections.

	B. Related Sections:
	1. Section 081113 "Hollow Metal Doors and Frames" for door silencers provided as part of hollow-metal frames.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include construction and installation details, material descriptions, dimensions of individual components and profiles, and finishes.
	B. Other Action Submittals:
	1. Door Hardware Schedule: Prepared by or under the supervision of Installer, detailing fabrication and assembly of door hardware, as well as installation procedures and diagrams. Coordinate final door hardware schedule with doors, frames, and related...
	a. Submittal Sequence: Submit door hardware schedule concurrent with submissions of Product Data, Samples, and Shop Drawings. Coordinate submission of door hardware schedule with scheduling requirements of other work to facilitate the fabrication of o...
	b. Format: Use same scheduling sequence and format and use same door numbers as in the Contract Documents.
	c. Content: Include the following information:
	1) Identification number, location, hand, fire rating, size, and material of each door and frame.
	2) Locations of each door hardware set, cross-referenced to Drawings on floor plans and to door and frame schedule.
	3) Complete designations, including name and manufacturer, type, style, function, size, quantity, function, and finish of each door hardware product.
	4) Description of electrified door hardware sequences of operation and interfaces with other building control systems.
	5) Fastenings and other pertinent information.
	6) Explanation of abbreviations, symbols, and codes contained in schedule.
	7) Mounting locations for door hardware.
	8) List of related door devices specified in other Sections for each door and frame.


	2. Keying Schedule: Prepared by or under the supervision of Installer, detailing Owner's final keying instructions for locks. Include schematic keying diagram and index each key set to unique door designations that are coordinated with the Contract Do...


	1.3 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For Installer and Architectural Hardware Consultant.
	B. Product Certificates: For electrified door hardware, from the manufacturer.
	1. Certify that door hardware approved for use on types and sizes of labeled fire-rated doors complies with listed fire-rated door assemblies.

	C. Product Test Reports: For compliance with accessibility requirements, based on evaluation of comprehensive tests performed by manufacturer and witnessed by a qualified testing agency, for door hardware on doors located in accessible routes.
	D. Warranty: Special warranty specified in this Section.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For each type of door hardware to include in maintenance manuals. Include final hardware and keying schedule.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Supplier of products and an employer of workers trained and approved by product manufacturers and an Architectural Hardware Consultant who is available during the course of the Work to consult with Contractor, Architect, a...
	1. Warehousing Facilities: In Project's vicinity.
	2. Scheduling Responsibility: Preparation of door hardware and keying schedules.
	3. Engineering Responsibility: Preparation of data for electrified door hardware, including Shop Drawings, based on testing and engineering analysis of manufacturer's standard units in assemblies similar to those indicated for this Project.

	B. Architectural Hardware Consultant Qualifications: A person who is experienced in providing consulting services for door hardware installations that are comparable in material, design, and extent to that indicated for this Project and who is current...
	1. For door hardware, an Architectural Hardware Consultant (AHC) who is also an Electrified Hardware Consultant (EHC).

	C. Fire-Rated Door Assemblies: Where fire-rated door assemblies are indicated, provide door hardware rated for use in assemblies complying with NFPA 80 that are listed and labeled by a qualified testing agency, for fire-protection ratings indicated, b...
	D. Smoke- and Draft-Control Door Assemblies: Where smoke- and draft-control door assemblies are required, provide door hardware that meet requirements of assemblies tested according to UL 1784 and installed in compliance with NFPA 105.
	1. Air Leakage Rate: Maximum air leakage of0.3 cfm/sq. ft. at the tested pressure differential of 0.3-inch wg of water.

	E. Electrified Door Hardware: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction.
	F. Means of Egress Doors: Latches do not require more than 15 lbf to release the latch. Locks do not require use of a key, tool, or special knowledge for operation.
	G. Accessibility Requirements: For door hardware on doors in an accessible route, comply with the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines.  Comply with all additional requirements of the Delawar...
	1. Provide operating devices that do not require tight grasping, pinching, or twisting of the wrist and that operate with a force of not more than 5 lbf.
	2. Comply with the following maximum opening-force requirements:
	a. Interior, Non-Fire-Rated Hinged Doors: 5 lbf applied perpendicular to door.
	b. Sliding or Folding Doors: 5 lbf applied parallel to door at latch.
	c. Fire Doors: Minimum opening force allowable by authorities having jurisdiction.

	3. Bevel raised thresholds with a slope of not more than 1:2. Provide thresholds not more than 1/2 inch high.
	4. Adjust door closer sweep periods so that, from an open position of 70 degrees, the door will take at least 3 seconds to move to a point 3 inches from the latch, measured to the leading edge of the door.

	H. Keying Conference: Conduct conference at Project. In addition to Owner Contractor, and Architect, conference participants shall also include Installer's Architectural Hardware Consultant and Owner's security consultant. Incorporate keying conferenc...
	1. Function of building, flow of traffic, purpose of each area, degree of security required, and plans for future expansion.
	2. Preliminary key system schematic diagram.
	3. Requirements for key control system.
	4. Requirements for access control.
	5. Address for delivery of keys.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to Project site.
	B. Tag each item or package separately with identification coordinated with the final door hardware schedule, and include installation instructions, templates, and necessary fasteners with each item or package.
	C. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.
	D. Deliver keys and permanent cores to Owner by registered mail or overnight package service.

	1.7 COORDINATION
	A. Coordinate layout and installation of floor-recessed door hardware with floor construction. Cast anchoring inserts into concrete.
	B. Installation Templates: Distribute for doors, frames, and other work specified to be factory prepared. Check Shop Drawings of other work to confirm that adequate provisions are made for locating and installing door hardware to comply with indicated...
	C. Security: Coordinate installation of door hardware, keying, and access control with Owner's security consultant.

	1.8 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.
	1. Failures include, but are not limited to, the following:
	a. Structural failures including excessive deflection, cracking, or breakage.
	b. Faulty operation of doors and door hardware.
	c. Deterioration of metals, metal finishes, and other materials beyond normal weathering and use.

	2. Warranty Period:  Three years from date of Substantial Completion, unless otherwise indicated.
	a. Exit Devices:  Two years from date of Substantial Completion.
	b. Manual Closers:  10 years from date of Substantial Completion.



	1.9 MAINTENANCE SERVICE
	A. Maintenance Tools and Instructions: Furnish a complete set of specialized tools and maintenance instructions for Owner's continued adjustment, maintenance, and removal and replacement of door hardware.
	B. Maintenance Service: Beginning at Substantial Completion, provide six months' full maintenance by skilled employees of door hardware Installer. Include quarterly preventive maintenance, repair or replacement of worn or defective components, lubrica...


	PART 2 -  PRODUCTS
	2.1 SCHEDULED DOOR HARDWARE
	A. Provide door hardware for each door as scheduled on Drawings to comply with requirements in this Section.
	1. Provide quantity, item, size, finish or color indicated, and products equivalent in function and comparable in quality to named products and products complying with BHMA designations referenced.
	2. Sequence of Operation: Provide electrified door hardware function, sequence of operation, and interface with other building control systems indicated.

	B. Designations: Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware are indicated in Part 3 "Door Hardware Schedule" Article. Products are identified by using door hardware designation...
	1. Named Manufacturers' Products: Manufacturer and product designation are listed for each door hardware type required for the purpose of establishing minimum requirements. Manufacturers' names are abbreviated in Part 3 "Door Hardware Schedule" Article.
	2. References to BHMA Designations: Provide products complying with these designations and requirements for description, quality, and function.


	2.2 HINGES
	A. Hinges: BHMA A156.1. Provide template-produced hinges for hinges installed on hollow-metal doors and hollow-metal frames.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Baldwin Hardware Corporation.
	b. Hager Companies.
	c. IVES Hardware; an Ingersoll-Rand company.
	d. McKinney Products Company; an ASSA ABLOY Group company.
	e. PBB, Inc.
	f. Stanley Commercial Hardware; Div. of The Stanley Works.



	2.3 CONTINUOUS HINGES
	A. Continuous Hinges: BHMA A156.26; minimum 0.120-inch- thick, hinge leaves with minimum overall width of 4 inches; fabricated to full height of door and frame and to template screw locations; with components finished after milling and drilling are co...
	B. Continuous, Gear-Type Hinges: Extruded-aluminum, pinless, geared hinge leaves joined by a continuous extruded-aluminum channel cap; with concealed, self-lubricating thrust bearings.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Bommer Industries, Inc.
	b. Cal-Royal Products, Inc.
	c. Hager Companies.
	d. IVES Hardware; an Ingersoll-Rand company.
	e. McKinney Products Company; an ASSA ABLOY Group company.
	f. Stanley Commercial Hardware; Div. of The Stanley Works.



	2.4 MECHANICAL LOCKS AND LATCHES
	A. Lock Functions: As indicated in door hardware schedule.
	B. Lock Throw: Comply with testing requirements for length of bolts required for labeled fire doors, and as follows:
	1. Bored Locks: Minimum 1/2-inch latchbolt throw.
	2. Mortise Locks: Minimum 3/4-inch latchbolt throw.

	C. Lock Backset: 2-3/4 inches, unless otherwise indicated.
	D. Lock Trim:
	1. Description:  As indicated on Drawings.
	2. Levers:  Cast.
	3. Escutcheons (Roses):  Wrought.
	4. Dummy Trim: Match lever lock trim and escutcheons.
	5. Operating Device:  Lever with escutcheons (roses).

	E. Strikes: Provide manufacturer's standard strike for each lock bolt or latchbolt complying with requirements indicated for applicable lock or latch and with strike box and curved lip extended to protect frame; finished to match lock or latch.
	1. Flat-Lip Strikes: For locks with three-piece antifriction latchbolts, as recommended by manufacturer.
	2. Aluminum-Frame Strike Box: Manufacturer's special strike box fabricated for aluminum framing.
	3. Rabbet Front and Strike: Provide on locksets for rabbeted meeting stiles.

	F. Bored Locks: BHMA A156.2; Grade 1; Series 4000.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Arrow USA; an ASSA ABLOY Group company.
	b. Best Access Systems; Div. of Stanley Security Solutions, Inc.
	c. Corbin Russwin Architectural Hardware; n ASSA ABLOY Group Company.
	d. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	e. Schlage Commercial Lock Division; an Ingersoll-Rand company.
	f. Yale Security Inc.; an ASSA ABLOY Group company.



	2.5 AUTOMATIC AND SELF-LATCHING FLUSH BOLTS
	A. Automatic and Self-Latching Flush Bolts: BHMA A156.16; minimum 3/4-inch throw; designed for mortising into door edge.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Cal-Royal Products, Inc.
	b. Door Controls International, Inc.
	c. IVES Hardware; an Ingersoll-Rand company.
	d. Trimco.



	2.6 EXIT DEVICES AND AUXILIARY ITEMS
	A. Exit Devices and Auxiliary Items: BHMA A156.3.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Arrow USA; an ASSA ABLOY Group company.
	b. Cal-Royal Products, Inc.
	c. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
	d. Detex Corporation.
	e. Door Controls International, Inc.
	f. DORMA Architectural Hardware; Member of The DORMA Group North America.
	g. Dor-O-Matic; an Ingersoll-Rand company.
	h. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	i. Von Duprin; an Ingersoll-Rand company.
	j. Yale Security Inc.; an ASSA ABLOY Group company.



	2.7 LOCK CYLINDERS
	A. Lock Cylinders: Tumbler type, constructed from brass or bronze, stainless steel, or nickel silver.
	1. Manufacturer: Same manufacturer as for locking devices.

	B. Standard Lock Cylinders: BHMA A156.5; Grade 1; permanent cores that are interchangeable; face finished to match lockset.
	C. Construction Master Keys: Provide cylinders with feature that permits voiding of construction keys without cylinder removal. Provide 10 construction master keys.
	D. Construction Cores: Provide construction cores that are replaceable by permanent cores. Provide 10 construction master keys.

	2.8 KEYING
	A. Keying System: Factory registered, complying with guidelines in BHMA A156.28, Appendix A. Incorporate decisions made in keying conference.
	1. Existing System:
	a. Review Owner’s existing keying system and tie into new system.



	2.9 OPERATING TRIM
	A. Operating Trim: BHMA A156.6; brass, unless otherwise indicated.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Burns Manufacturing Incorporated.
	b. Don-Jo Mfg., Inc.
	c. Forms + Surfaces.
	d. Hager Companies.
	e. Hiawatha, Inc.
	f. IVES Hardware; an Ingersoll-Rand company.
	g. Rockwood Manufacturing Company.
	h. Trimco.



	2.10 ACCESSORIES FOR PAIRS OF DOORS
	A. Coordinators: BHMA A156.3; consisting of active-leaf, hold-open lever and inactive-leaf release trigger; fabricated from steel with nylon-coated strike plates; with built-in, adjustable safety release.
	B. Carry-Open Bars: BHMA A156.3; prevent the inactive leaf from opening before the active leaf; provide polished brass or bronze carry-open bars with strike plate for inactive leaves of pairs of doors unless automatic or self-latching bolts are used.
	C. Astragals: BHMA A156.22.

	2.11 SURFACE CLOSERS
	A. Surface Closers: BHMA A156.4; rack-and-pinion hydraulic type with adjustable sweep and latch speeds controlled by key-operated valves and forged-steel main arm. Comply with manufacturer's written recommendations for size of door closers depending o...
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Corbin Russwin Architectural Hardware; an ASSA ABLOY Group company.
	b. DORMA Architectural Hardware; Member of The DORMA Group North America.
	c. Dor-O-Matic; an Ingersoll-Rand company.
	d. LCN Closers; an Ingersoll-Rand company.
	e. Norton Door Controls; an ASSA ABLOY Group company.
	f. SARGENT Manufacturing Company; an ASSA ABLOY Group company.
	g. Yale Security Inc.; an ASSA ABLOY Group company.



	2.12 MECHANICAL STOPS AND HOLDERS
	A. Wall- and Floor-Mounted Stops: BHMA A156.16; Stainless steel base metal.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Architectural Builders Hardware Mfg., Inc.
	b. Baldwin Hardware Corporation.
	c. Don-Jo Mfg., Inc.
	d. Hager Companies.
	e. IVES Hardware; an Ingersoll-Rand company.
	f. Rockwood Manufacturing Company.
	g. Stanley Commercial Hardware; Div. of The Stanley Works.



	2.13 DOOR GASKETING
	A. Door Gasketing: BHMA A156.22; air leakage not to exceed 0.50 cfm per foot of crack length for gasketing other than for smoke control, as tested according to ASTM E 283; with resilient or flexible seal strips that are easily replaceable and readily ...
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Hager Companies.
	b. National Guard Products.
	c. Pemko Manufacturing Co.; an ASSA ABLOY Group company.
	d. Reese Enterprises, Inc.



	2.14 THRESHOLDS
	A. Thresholds: BHMA A156.21; fabricated to full width of opening indicated.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Hager Companies.
	b. National Guard Products.
	c. Pemko Manufacturing Co.; an ASSA ABLOY Group company.
	d. Reese Enterprises, Inc.
	e. Rixson Specialty Door Controls; an ASSA ABLOY Group company.



	2.15 METAL PROTECTIVE TRIM UNITS
	A. Metal Protective Trim Units: BHMA A156.6; fabricated from 0.050-inch- thick stainless steel; with manufacturer's standard machine or self-tapping screw fasteners.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Baldwin Hardware Corporation.
	b. IVES Hardware; an Ingersoll-Rand company.
	c. Rockwood Manufacturing Company.



	2.16 AUXILIARY DOOR HARDWARE
	A. Auxiliary Hardware: BHMA A156.16.
	1. Basis-of-Design Product: Subject to compliance with requirements, provide product indicated on Drawings or comparable product by one of the following:
	a. Baldwin Hardware Corporation.
	b. Hager Companies.
	c. Rockwood Manufacturing Company.
	d. Stanley Commercial Hardware; Div. of The Stanley Works.



	2.17 FABRICATION
	A. Manufacturer's Nameplate: Do not provide products that have manufacturer's name or trade name displayed in a visible location except in conjunction with required fire-rated labels and as otherwise approved by Architect.
	1. Manufacturer's identification is permitted on rim of lock cylinders only.

	B. Base Metals: Produce door hardware units of base metal indicated, fabricated by forming method indicated, using manufacturer's standard metal alloy, composition, temper, and hardness. Furnish metals of a quality equal to or greater than that of spe...
	C. Fasteners: Provide door hardware manufactured to comply with published templates prepared for machine, wood, and sheet metal screws. Provide screws that comply with commercially recognized industry standards for application intended, except aluminu...
	1. Concealed Fasteners: For door hardware units that are exposed when door is closed, except for units already specified with concealed fasteners. Do not use through bolts for installation where bolt head or nut on opposite face is exposed unless it i...
	2. Fire-Rated Applications:
	a. Wood or Machine Screws: For the following:
	1) Hinges mortised to doors or frames; use threaded-to-the-head wood screws for wood doors and frames.
	2) Strike plates to frames.
	3) Closers to doors and frames.

	b. Steel Through Bolts: For the following unless door blocking is provided:
	1) Surface hinges to doors.
	2) Closers to doors and frames.
	3) Surface-mounted exit devices.


	3. Spacers or Sex Bolts: For through bolting of hollow-metal doors.
	4. Fasteners for Wood Doors: Comply with requirements in DHI WDHS.2, "Recommended Fasteners for Wood Doors."
	5. Gasketing Fasteners: Provide noncorrosive fasteners for exterior applications and elsewhere as indicated.


	2.18 FINISHES
	A. Provide finishes complying with BHMA A156.18 as indicated in door hardware schedule.
	B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, temporary protective covering before shipping.
	C. Appearance of Finished Work: Variations in appearance of abutting or adjacent pieces are acceptable if they are within one-half of the range of approved Samples. Noticeable variations in the same piece are not acceptable. Variations in appearance o...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine doors and frames, with Installer present, for compliance with requirements for installation tolerances, labeled fire-rated door assembly construction, wall and floor construction, and other conditions affecting performance.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Steel Doors and Frames: For surface applied door hardware, drill and tap doors and frames according to ANSI/SDI A250.6.
	B. Wood Doors: Comply with DHI WDHS.5 "Recommended Hardware Reinforcement Locations for Mineral Core Wood Flush Doors."

	3.3 INSTALLATION
	A. Mounting Heights: Mount door hardware units at heights unless otherwise indicated or required to comply with governing regulations.
	1. Standard Steel Doors and Frames: ANSI/SDI A250.8.
	2. Custom Steel Doors and Frames: HMMA 831.
	3. Wood Doors: DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."

	B. Install each door hardware item to comply with manufacturer's written instructions. Where cutting and fitting are required to install door hardware onto or into surfaces that are later to be painted or finished in another way, coordinate removal, s...
	1. Set units level, plumb, and true to line and location. Adjust and reinforce attachment substrates as necessary for proper installation and operation.
	2. Drill and countersink units that are not factory prepared for anchorage fasteners. Space fasteners and anchors according to industry standards.

	C. Hinges: Install types and in quantities indicated in door hardware schedule but not fewer than the number recommended by manufacturer for application indicated or one hinge for every 30 inches of door height, whichever is more stringent, unless oth...
	D. Lock Cylinders: Install construction cores to secure building and areas during construction period.
	1. Replace construction cores with permanent cores as directed by Owner.
	2. Furnish permanent cores to Owner for installation.

	E. Key Control System: Tag keys and place them on markers and hooks in key control system cabinet, as determined by final keying schedule.
	F. Boxed Power Supplies: Locate power supplies as indicated or, if not indicated, above accessible ceilings. Verify location with Architect.
	1. Configuration: Provide least number of power supplies required to adequately serve doors with electrified door hardware.

	G. Thresholds: Set thresholds for exterior doors and other doors indicated in full bed of sealant complying with requirements specified in Section 079200 "Joint Sealants."
	H. Stops: Provide floor stops for doors unless wall or other type stops are indicated in door hardware schedule. Do not mount floor stops where they will impede traffic.
	I. Perimeter Gasketing: Apply to head and jamb, forming seal between door and frame.
	J. Meeting Stile Gasketing: Fasten to meeting stiles, forming seal when doors are closed.
	K. Door Bottoms: Apply to bottom of door, forming seal with threshold when door is closed.

	3.4 ADJUSTING
	A. Initial Adjustment: Adjust and check each operating item of door hardware and each door to ensure proper operation or function of every unit. Replace units that cannot be adjusted to operate as intended. Adjust door control devices to compensate fo...
	1. Door Closers: Adjust sweep period to comply with accessibility requirements and requirements of authorities having jurisdiction.

	B. Occupancy Adjustment: Approximately six months after date of Substantial Completion, Installer's Architectural Hardware Consultant shall examine and readjust each item of door hardware, including adjusting operating forces, as necessary to ensure f...

	3.5 CLEANING AND PROTECTION
	A. Clean adjacent surfaces soiled by door hardware installation.
	B. Clean operating items as necessary to restore proper function and finish.
	C. Provide final protection and maintain conditions that ensure that door hardware is without damage or deterioration at time of Substantial Completion.

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain door hardware and door hardware finishes.



	089119 fl - fixed louvers
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Fixed, extruded-aluminum   louvers.
	2. Fixed, formed-metal acoustical louvers.


	1.2 DEFINITIONS
	A. Louver Terminology: Definitions of terms for metal louvers contained in AMCA 501 apply to this Section unless otherwise defined in this Section or in referenced standards.
	B. Horizontal Louver: Louver with horizontal blades (i.e., the axes of the blades are horizontal).
	C. Drainable-Blade Louver: Louver with blades having gutters that collect water and drain it to channels in jambs and mullions, which carry it to bottom of unit and away from opening.
	D. Wind-Driven-Rain-Resistant Louver: Louver that provides specified wind-driven rain performance, as determined by testing according to AMCA 500-L.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. For louvers specified to bear AMCA seal, include printed catalog pages showing specified models with appropriate AMCA Certified Ratings Seals.

	B. Shop Drawings: For louvers and accessories. Include plans, elevations, sections, details, and attachments to other work. Show frame profiles and blade profiles, angles, and spacing.
	1. Show weep paths, gaskets, flashing, sealant, and other means of preventing water intrusion.
	2. Show mullion profiles and locations.

	C. Samples: For each type of metal finish required.

	1.4 INFORMATIONAL SUBMITTALS
	A. Product Test Reports: Based on evaluation of comprehensive tests performed according to AMCA 500-L by a qualified testing agency or by manufacturer and witnessed by a qualified testing agency, for each type of louver and showing compliance with per...

	1.5 QUALITY ASSURANCE
	A. Welding Qualifications: Qualify procedures and personnel according to the following:
	1. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum."
	2. AWS D1.3/D1.3M, "Structural Welding Code - Sheet Steel."
	3. AWS D1.6/D1.6M, "Structural Welding Code - Stainless Steel."


	1.6 FIELD CONDITIONS
	A. Field Measurements: Verify actual dimensions of openings by field measurements before fabrication.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Source Limitations: Obtain louvers from single source from a single manufacturer where indicated to be of same type, design, or factory-applied color finish.

	2.2 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design louvers, including comprehensive engineering analysis by a qualified professional engineer, using structural performance requirements and design criteria indicated.
	B. Structural Performance: Louvers shall withstand the effects of gravity loads and the following loads and stresses within limits and under conditions indicated without permanent deformation of louver components, noise or metal fatigue caused by louv...
	1. Wind Loads: Determine loads based on pressures as indicated on Drawings.

	C. Seismic Performance: Louvers, including attachments to other construction, shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	1. Component Importance Factor:  1.0.

	D. Louver Performance Ratings: Provide louvers complying with requirements specified, as demonstrated by testing manufacturer's stock units identical to those provided, except for length and width according to AMCA 500-L.
	E. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change (Range):  120 deg F, ambient; 180 deg F, material surfaces.

	F. SMACNA Standard: Comply with recommendations in SMACNA's "Architectural Sheet Metal Manual" for fabrication, construction details, and installation procedures.

	2.3 FIXED, EXTRUDED-ALUMINUM LOUVERS
	A. Horizontal, Drainable-Blade Louver :
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. Airolite Company, LLC (The).
	b. American Warming and Ventilating; a Mestek company.
	c. Construction Specialties, Inc.
	d. Greenheck Fan Corporation.
	e. Nystrom, Inc.
	f. Ruskin Company; Tomkins PLC.
	g. United Enertech.

	2. Louver Depth:  6 inches.
	3. Frame and Blade Nominal Thickness: Not less than 0.060 inch for blades and 0.080 inch for frames.
	4. Mullion Type: Exposed.
	5. Louver Performance Ratings:
	a. Free Area: Not less than 9.0 sq. ft. for 48-inch- wide by 48-inch- high louver.
	b. Point of Beginning Water Penetration: Not less than 1100 fpm.
	c. Air Performance: Not more than 0.10-inch wg static pressure drop at 800-fpm free-area velocity.
	d. Air Performance: Not more than 0.15-inch wg static pressure drop at 1000-fpm free-area exhaust velocity.

	6. AMCA Seal: Mark units with AMCA Certified Ratings Seal.


	2.4 LOUVER SCREENS
	A. General: Provide screen at each exterior louver.
	1. Screen Location for Fixed Louvers: Interior face.
	2. Screening Type:  Insect screening.

	B. Secure screen frames to louver frames with stainless-steel machine screws, spaced a maximum of 6 inches from each corner and at 12 inches o.c.
	C. Louver Screen Frames: Fabricate with mitered corners to louver sizes indicated.
	1. Metal: Same type and form of metal as indicated for louver to which screens are attached. Reinforce extruded-aluminum screen frames at corners with clips.
	2. Finish:  Same finish as louver frames to which louver screens are attached.
	3. Type:  Rewirable frames with a driven spline or insert.

	D. Louver Screening for Aluminum Louvers:
	1. Insect Screening: Aluminum, 18-by-16 mesh, 0.012-inch wire.


	2.5 MATERIALS
	A. Aluminum Extrusions: ASTM B 221, Alloy 6063-T5, T-52, or T6.
	B. Aluminum Sheet: ASTM B 209, Alloy 3003 or 5005 with temper as required for forming, or as otherwise recommended by metal producer for required finish.
	C. Fasteners: Use types and sizes to suit unit installation conditions.
	1. Use Phillips flat-head screws for exposed fasteners unless otherwise indicated.
	2. For fastening aluminum, use aluminum or 300 series stainless-steel fasteners.
	3. For color-finished louvers, use fasteners with heads that match color of louvers.

	D. Postinstalled Fasteners for Concrete and Masonry: Torque-controlled expansion anchors, made from stainless-steel components, with capability to sustain, without failure, a load equal to 4 times the loads imposed, for concrete, or 6 times the load i...
	E. Bituminous Paint: Cold-applied asphalt emulsion complying with ASTM D 1187.

	2.6 FABRICATION
	A. Factory assemble louvers to minimize field splicing and assembly. Disassemble units as necessary for shipping and handling limitations. Clearly mark units for reassembly and coordinated installation.
	B. Vertical Assemblies: Where height of louver units exceeds fabrication and handling limitations, fabricate units to permit field-bolted assembly with close-fitting joints in jambs and mullions, reinforced with splice plates.
	1. Continuous Vertical Assemblies: Fabricate units without interrupting blade-spacing pattern.

	C. Maintain equal louver blade spacing, including separation between blades and frames at head and sill, to produce uniform appearance.
	D. Fabricate frames, including integral sills, to fit in openings of sizes indicated, with allowances made for fabrication and installation tolerances, adjoining material tolerances, and perimeter sealant joints.
	1. Frame Type:  Channel unless otherwise indicated.

	E. Include supports, anchorages, and accessories required for complete assembly.
	F. Provide vertical mullions of type and at spacings indicated, but not more than is recommended by manufacturer, or 72 inches o.c., whichever is less.
	1. Fully Recessed Mullions: Where indicated, provide mullions fully recessed behind louver blades. Where length of louver exceeds fabrication and handling limitations, fabricate with close-fitting blade splices designed to permit expansion and contrac...
	2. Semirecessed Mullions: Where indicated, provide mullions partly recessed behind louver blades so louver blades appear continuous. Where length of louver exceeds fabrication and handling limitations, fabricate with interlocking split mullions and cl...
	3. Exposed Mullions: Where indicated, provide units with exposed mullions of same width and depth as louver frame. Where length of louver exceeds fabrication and handling limitations, provide interlocking split mullions designed to permit expansion an...

	G. Provide subsills made of same material as louvers or extended sills for recessed louvers.
	H. Join frame members to each other and to fixed louver blades with fillet welds concealed from view unless otherwise indicated or size of louver assembly makes bolted connections between frame members necessary.

	2.7 ALUMINUM FINISHES
	A. Finish louvers after assembly.
	B. Color Anodic Finish: AAMA 611, AA-M12C22A42/A44, Class I, 0.018 mm or thicker.
	1. Color:  Medium bronze.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and openings, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Coordinate setting drawings, diagrams, templates, instructions, and directions for installation of anchorages that are to be embedded in concrete or masonry construction. Coordinate delivery of such items to Project site.

	3.3 INSTALLATION
	A. Locate and place louvers level, plumb, and at indicated alignment with adjacent work.
	B. Use concealed anchorages where possible. Provide brass or lead washers fitted to screws where required to protect metal surfaces and to make a weathertight connection.
	C. Form closely fitted joints with exposed connections accurately located and secured.
	D. Provide perimeter reveals and openings of uniform width for sealants and joint fillers, as indicated.
	E. Protect unpainted galvanized and nonferrous-metal surfaces that are in contact with concrete, masonry, or dissimilar metals from corrosion and galvanic action by applying a heavy coating of bituminous paint or by separating surfaces with waterproof...
	F. Install concealed gaskets, flashings, joint fillers, and insulation as louver installation progresses, where weathertight louver joints are required. Comply with Section 079200 "Joint Sealants" for sealants applied during louver installation.

	3.4 ADJUSTING AND CLEANING
	A. Clean exposed louver surfaces that are not protected by temporary covering, to remove fingerprints and soil during construction period. Do not let soil accumulate during construction period.
	B. Before final inspection, clean exposed surfaces with water and a mild soap or detergent not harmful to finishes. Thoroughly rinse surfaces and dry.
	C. Restore louvers damaged during installation and construction so no evidence remains of corrective work. If results of restoration are unsuccessful, as determined by Architect, remove damaged units and replace with new units.
	1. Touch up minor abrasions in finishes with air-dried coating that matches color and gloss of, and is compatible with, factory-applied finish coating.




	092216 non-structural metal framing
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes non-load-bearing steel framing members for the following applications:
	1. Interior suspension systems (e.g., supports for ceilings, suspended soffits, etc.).


	1.3 SUBMITTALS
	A. Product Data:  For each type of product indicated.

	1.4 QUALITY ASSURANCE
	A. STC-Rated Assemblies:  For STC-rated assemblies, provide materials and construction identical to those tested in assembly indicated according to ASTM E 90 and classified according to ASTM E 413 by an independent testing agency.


	PART 2 -  PRODUCTS
	2.1 NON-LOAD-BEARING STEEL FRAMING, GENERAL
	A. Recycled Content of Steel Products:  Provide products with average recycled content of steel products such that postconsumer recycled content plus one-half of preconsumer recycled content is not less than 25 percent.
	B. Framing Members, General:  Comply with ASTM C 754 for conditions indicated.
	1. Steel Sheet Components:  Comply with ASTM C 645 requirements for metal, unless otherwise indicated.
	2. Protective Coating:  ASTM A 653/A 653M, G40, hot-dip galvanized, unless otherwise indicated.  Provide ASTM A 653/A 653M G60 (Z180) hot dip-galvanized where part of exterior wall and roof assemblies.


	2.2 SUSPENSION SYSTEM COMPONENTS
	A. Tie Wire:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.0625-inch- diameter wire, or double strand of 0.0475-inch- diameter wire.
	B. Wire Hangers:  ASTM A 641/A 641M, Class 1 zinc coating, soft temper, 0.162-inch diameter.
	C. Carrying Channels:  Cold-rolled, commercial-steel sheet with a base-metal thickness of 0.0538 inch and minimum 1/2-inch- wide flanges.
	1. Depth:  2-1/2 inches.

	D. Grid Suspension System for Ceilings:  ASTM C 645, direct-hung system composed of main beams and cross-furring members that interlock.
	1. Available Products:  Subject to compliance with requirements, products that may be incorporated into the Work include, but are not limited to, the following:
	a. Armstrong World Industries, Inc.; Drywall Grid Systems.
	b. Chicago Metallic Corporation; 640-C Drywall Furring System.
	c. USG Corporation; Drywall Suspension System.



	2.3 STEEL FRAMING FOR FRAMED ASSEMBLIES
	A. Steel Studs and Runners:  ASTM C 645.
	1. Minimum Base-Metal Thickness:  0.0312 inch.
	2. Depth:  As indicated on Drawings.

	B. Flat Strap and Backing Plate:  Steel sheet for blocking and bracing in length and width indicated.
	1. Minimum Base-Metal Thickness:  0.0312 inch.

	C. Z-Shaped Furring:  With slotted or nonslotted web, face flange of 1-1/4 inches, wall attachment flange of 7/8 inch, minimum bare-metal thickness of 0.0179 inch, and depth required to fit insulation thickness indicated.

	2.4 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards.
	1. Fasteners for Metal Framing:  Of type, material, size, corrosion resistance, holding power, and other properties required to fasten steel members to substrates.

	B. Isolation Strip at Exterior Walls:  Provide the following:
	1. Foam Gasket:  Adhesive-backed, closed-cell vinyl foam strips that allow fastener penetration without foam displacement, 1/8 inch thick, in width to suit steel stud size.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates, with Installer present, and including welded hollow-metal frames, cast-in anchors, and structural framing, for compliance with requirements and other conditions affecting performance.
	1. Proceed with installation only after unsatisfactory conditions have been corrected.


	3.2 PREPARATION
	A. Suspended Assemblies:  Coordinate installation of suspension systems with installation of overhead structure to ensure that inserts and other provisions for anchorages to building structure have been installed to receive hangers at spacing required...
	1. Furnish concrete inserts and other devices indicated to other trades for installation in advance of time needed for coordination and construction.


	3.3 INSTALLATION, GENERAL
	A. Installation Standard:  ASTM C 754, except comply with framing sizes and spacing indicated.
	1. Gypsum Board Assemblies:  Also comply with requirements in ASTM C 840 that apply to framing installation.

	B. Install supplementary framing, and blocking to support fixtures, equipment services, heavy trim, grab bars, toilet accessories, furnishings, or similar construction.
	C. Install bracing at terminations in assemblies.
	D. Do not bridge building control and expansion joints with non-load-bearing steel framing members.  Frame both sides of joints independently.

	3.4 INSTALLING SUSPENSION SYSTEMS
	A. Install suspension system components in sizes and spacings indicated on Drawings, but not less than those required by referenced installation standards for assembly types and other assembly components indicated.
	B. Isolate suspension systems from building structure where they abut or are penetrated by building structure to prevent transfer of loading imposed by structural movement.
	C. Suspend hangers from building structure as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structural or suspension system.
	a. Splay hangers only where required to miss obstructions and offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.

	2. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with locations of hangers required to support standard suspension system members, install supplemental suspension members and hangers in the f...
	a. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced installation standards.

	3. Wire Hangers:  Secure by looping and wire tying, either directly to structures or to inserts, eye screws, or other devices and fasteners that are secure and appropriate for substrate, and in a manner that will not cause hangers to deteriorate or ot...
	4. Flat Hangers:  Secure to structure, including intermediate framing members, by attaching to inserts, eye screws, or other devices and fasteners that are secure and appropriate for structure and hanger, and in a manner that will not cause hangers to...
	5. Do not attach hangers to steel roof deck.
	6. Do not attach hangers to permanent metal forms.  Furnish cast-in-place hanger inserts that extend through forms.
	7. Do not attach hangers to rolled-in hanger tabs of composite steel floor deck.
	8. Do not connect or suspend steel framing from ducts, pipes, or conduit.

	D. Grid Suspension Systems:  Attach perimeter wall track or angle where grid suspension systems meet vertical surfaces.  Mechanically join main beam and cross-furring members to each other and butt-cut to fit into wall track.
	E. Installation Tolerances:  Install suspension systems that are level to within 1/8 inch in 12 feet measured lengthwise on each member that will receive finishes and transversely between parallel members that will receive finishes.

	3.5 INSTALLING FRAMED ASSEMBLIES
	A. Where studs are installed directly against exterior masonry walls or dissimilar metals at exterior walls, install isolation strip between studs and exterior wall.
	B. Install studs so flanges within framing system point in same direction.
	C. Install tracks (runners) at floors and overhead supports.  Extend framing full height to structural supports or substrates above suspended ceilings, except where partitions are indicated to terminate at suspended ceilings.  Continue framing around ...
	1. Door Openings:  Screw vertical studs at jambs to jamb anchor clips on door frames; install runner track section (for cripple studs) at head and secure to jamb studs.
	a. Install two studs at each jamb, unless otherwise indicated.

	2. Other Framed Openings:  Frame openings other than door openings the same as required for door openings, unless otherwise indicated.  Install framing below sills of openings to match framing required above door heads.
	3. Sound-Rated Partitions:  Install framing to comply with sound-rated assembly indicated.

	D. Direct Furring:
	1. Attach to concrete or masonry with stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.

	E. Z-Furring Members:
	1. Erect insulation (specified in Division 07 Section "Thermal Insulation") vertically and hold in place with Z-furring members spaced 24 inches o.c.
	2. Except at exterior corners, securely attach narrow flanges of furring members to wall with concrete stub nails, screws designed for masonry attachment, or powder-driven fasteners spaced 24 inches o.c.
	3. At exterior corners, attach wide flange of furring members to wall with short flange extending beyond corner; on adjacent wall surface, screw-attach short flange of furring channel to web of attached channel.  At interior corners, space second memb...




	092900 gypsum board
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior gypsum board.
	2. Division 09 Section "Non-Structural Metal Framing" for non-structural framing and suspension systems that support gypsum board panels.
	3. Division 09 painting Sections for primers applied to gypsum board surfaces.


	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product.

	1.4 DELIVERY, STORAGE AND HANDLING
	A. Store materials inside under cover and keep them dry and protected against weather, condensation, direct sunlight, construction traffic, and other potential causes of damage.  Stack panels flat and supported on risers on a flat platform to prevent ...

	1.5 FIELD CONDITIONS
	A. Environmental Limitations:  Comply with ASTM C 840 requirements or gypsum board manufacturer's written recommendations, whichever are more stringent.
	B. Do not install paper-faced gypsum panels until installation areas are enclosed and conditioned.
	C. Do not install panels that are wet, those that are moisture damaged, and those that are mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Low Emitting Materials:  For ceiling and wall assemblies, provide materials and construction identical to those tested in assembly and complying with the testing and product requirements of the California Department of Health Services' "Standard Pr...

	2.2 GYPSUM BOARD, GENERAL
	A. Recycled Content of Gypsum Panel Products:  Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Size:  Provide maximum lengths and widths available that will minimize joints in each area and that correspond with support system indicated.

	2.3 INTERIOR GYPSUM BOARD
	A. Manufacturers:  Subject to compliance with requirements, provide products by the following  :
	1. Georgia-Pacific Gypsum LLC.
	2. Lafarge North America Inc.
	3. National Gypsum Company.
	4. USG Corporation.

	B. Gypsum Wallboard:  ASTM C 1396/C 1396M.
	1. Thickness:  5/8 inch. Walls, ½ inch Walls and Ceilings.
	2. Long Edges:  Tapered.


	2.4 TRIM ACCESSORIES
	A. Interior Trim:  ASTM C 1047.
	1. Material:   Galvanized or aluminum-coated steel sheet or rolled zinc.
	2. Shapes:
	a. Cornerbead.
	b. LC-Bead:  J-shaped; exposed long flange receives joint compound.
	c. L-Bead:  L-shaped; exposed long flange receives joint compound.
	d. U-Bead:  J-shaped; exposed short flange does not receive joint compound.
	e. Expansion (control) joint.
	f. ‘F’ Stop Reveal; Providing ½” reveal.



	2.5 JOINT TREATMENT MATERIALS
	A. General:  Comply with ASTM C 475/C 475M.
	B. Joint Tape:
	1. Interior Gypsum Board:  Paper.

	C. Joint Compound for Interior Gypsum Board:  For each coat use formulation that is compatible with other compounds applied on previous or for successive coats.
	1. Prefilling:  At open joints, rounded or beveled panel edges, and damaged surface areas, use setting-type taping compound.
	2. Embedding and First Coat:  For embedding tape and first coat on joints, fasteners, and trim flanges, use setting-type taping, drying-type, all-purpose compound.
	a. Use setting-type compound for installing paper-faced metal trim accessories.

	3. Fill Coat:  For second coat, use setting-type, sandable topping compound.
	4. Finish Coat:  For third coat, use setting-type, sandable topping compound.


	2.6 AUXILIARY MATERIALS
	A. General:  Provide auxiliary materials that comply with referenced installation standards and manufacturer's written recommendations.
	B. Steel Drill Screws:  ASTM C 1002, unless otherwise indicated.
	1. Use screws complying with ASTM C 954 for fastening panels to steel members from 0.033 to 0.112 inch thick.

	C. Thermal Insulation:  As specified in Division 07 Section "Thermal Insulation."
	D. Vapor Retarder:  As specified in Division 07 Section "Thermal Insulation."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas and substrates including welded hollow-metal frames and framing, with Installer present, for compliance with requirements and other conditions affecting performance.
	B. Examine panels before installation.  Reject panels that are wet, moisture damaged, and mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 APPLYING AND FINISHING PANELS, GENERAL
	A. Comply with ASTM C 840.
	B. Install ceiling panels across framing to minimize the number of abutting end joints and to avoid abutting end joints in central area of each ceiling.  Stagger abutting end joints of adjacent panels not less than one framing member.
	C. Install panels with face side out.  Butt panels together for a light contact at edges and ends with not more than 1/16 inch of open space between panels.  Do not force into place.
	D. Locate edge and end joints over supports, except in ceiling applications where intermediate supports or gypsum board back-blocking is provided behind end joints.  Do not place tapered edges against cut edges or ends.  Stagger vertical joints on opp...
	E. Form control and expansion joints with space between edges of adjoining gypsum panels.
	F. Cover both faces of support framing with gypsum panels in concealed spaces (above ceilings, etc., except in chases braced internally.
	1. Unless concealed application is indicated or required for sound, fire, air, or smoke ratings, coverage may be accomplished with scraps of not less than 8 sq. ft. in area.
	2. Fit gypsum panels around ducts, pipes, and conduits.
	3. Where partitions intersect structural members projecting below underside of floor/roof slabs and decks, cut gypsum panels to fit profile formed by structural members; allow 1/4- to 3/8-inch- wide joints to install sealant.

	G. Isolate perimeter of gypsum board applied to non-load-bearing partitions at structural abutments, except floors.  Provide 1/4- to 1/2-inch- wide spaces at these locations and trim edges with edge trim where edges of panels are exposed.  Seal joints...
	H. Attachment to Steel Framing:  Attach panels so leading edge or end of each panel is attached to open (unsupported) edges of stud flanges first.
	I. Install sound attenuation blankets before installing gypsum panels unless blankets are readily installed after panels have been installed on one side.

	3.3 APPLYING INTERIOR GYPSUM BOARD
	A. Install interior gypsum board in the following locations:
	1. Wallboard Type:   Vertical surfaces unless otherwise indicated.

	B. Single-Layer Application:
	1. On ceilings, apply gypsum panels before wall/partition board application to greatest extent possible and at right angles to framing unless otherwise indicated.
	2. On partitions/walls, apply gypsum panels vertically (parallel to framing) unless otherwise indicated or required by fire-resistance-rated assembly, and minimize end joints.
	a. Stagger abutting end joints not less than one framing member in alternate courses of panels.
	b. At stairwells and other high walls, install panels horizontally unless otherwise indicated or required by fire-resistance-rated assembly.

	3. Fastening Methods:  Apply gypsum panels to supports with steel drill screws.


	3.4 INSTALLING TRIM ACCESSORIES
	A. General:  For trim with back flanges intended for fasteners, attach to framing with same fasteners used for panels.  Otherwise, attach trim according to manufacturer's written instructions.
	B. Interior Trim:  Install in the following locations:
	1. Cornerbead:  Use at outside corners unless otherwise indicated.
	2. LC-Bead:  Use at exposed panel edges.
	3. L-Bead:  Use where required.


	3.5 FINISHING GYPSUM BOARD
	A. General:  Treat gypsum board joints, interior angles, edge trim, control joints, penetrations, fastener heads, surface defects, and elsewhere as required to prepare gypsum board surfaces for decoration.  Promptly remove residual joint compound from...
	B. Prefill open joints and damaged surface areas.
	C. Apply joint tape over gypsum board joints, except for trim products specifically indicated as not intended to receive tape.
	D. Gypsum Board Finish Levels:  Finish panels to levels indicated below and according to ASTM C 840:
	1. Level 4: As indicated on drawings.
	a. Primer and its application to surfaces are specified in other Division 09 Sections.



	3.6 PROTECTION
	A. Protect adjacent surfaces from drywall compound and promptly remove from floors and other non-drywall surfaces.  Repair surfaces stained, marred, or otherwise damaged during drywall application.
	B. Protect installed products from damage from weather, condensation, direct sunlight, construction, and other causes during remainder of the construction period.
	C. Remove and replace panels that are wet, moisture damaged, and mold damaged.
	1. Indications that panels are wet or moisture damaged include, but are not limited to, discoloration, sagging, or irregular shape.
	2. Indications that panels are mold damaged include, but are not limited to, fuzzy or splotchy surface contamination and discoloration.




	095113 acoustical panel ceilings
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes acoustical panels and exposed suspension systems for ceilings.
	B. Products furnished, but not installed under this Section, include anchors, clips, and other ceiling attachment devices to be cast in concrete.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Samples: For each exposed product and for each color and texture specified, 6 inches in size.

	1.3 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Suspended ceiling components.
	2. Structural members to which suspension systems will be attached.
	3. Size and location of initial access modules for acoustical panels.
	4. Items penetrating finished ceiling including the following:
	a. Lighting fixtures.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.

	5. Perimeter moldings.

	B. Qualification Data: For testing agency.
	C. Product Test Reports: For each acoustical panel ceiling, for tests performed by manufacturer and witnessed by a qualified testing agency.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance Data: For finishes to include in maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Acoustical Ceiling Panels: Full-size panels equal to 6 percent of quantity installed.
	2. Suspension-System Components: Quantity of each exposed component equal to 2 percent of quantity installed.


	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to NVLAP for testing indicated.

	1.7 DELIVERY, STORAGE, AND HANDLING
	A. Deliver acoustical panels, suspension-system components, and accessories to Project site in original, unopened packages and store them in a fully enclosed, conditioned space where they will be protected against damage from moisture, humidity, tempe...
	B. Before installing acoustical panels, permit them to reach room temperature and a stabilized moisture content.
	C. Handle acoustical panels carefully to avoid chipping edges or damaging units in any way.

	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Do not install acoustical panel ceilings until spaces are enclosed and weatherproof, wet work in spaces is complete and dry, work above ceilings is complete, and ambient temperature and humidity conditions are maintained ...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Seismic Performance: Acoustical ceiling shall withstand the effects of earthquake motions determined according to ASCE/SEI 7.
	B. Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing agency. Identify products with appropriate markings of applicable testing agency.
	1. Flame-Spread Index: Comply with ASTM E 1264 for Class A materials.
	2. Smoke-Developed Index:  50 or less.


	2.2 ACOUSTICAL PANELS, GENERAL
	A. Source Limitations: Obtain each type of acoustical ceiling panel and supporting suspension system from single source from single manufacturer.
	B. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 50 percent.
	C. Acoustical Panel Standard: Provide manufacturer's standard panels of configuration indicated that comply with ASTM E 1264 classifications as designated by types, patterns, acoustical ratings, and light reflectances unless otherwise indicated.
	1. Mounting Method for Measuring NRC: Type E-400; plenum mounting in which face of test specimen is 15-3/4 inches away from test surface according to ASTM E 795.

	D. Acoustical Panel Colors and Patterns: Match appearance characteristics indicated for each product type.
	1. Where appearance characteristics of acoustical panels are indicated by referencing pattern designations in ASTM E 1264 and not manufacturers' proprietary product designations, provide products selected by Architect from each manufacturer's full ran...


	2.3 ACOUSTICAL PANELS APC-1
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Armstrong World Industries, Inc.; Ultima square lay-in or comparable product by one of the following:
	1. CertainTeed Corp.
	2. USG Interiors, Inc.; Subsidiary of USG Corporation.

	B. Classification: Provide panels complying with ASTM E 1264 for type, form, and pattern as follows:
	1. Type and Form: Type IV, mineral base with membrane-faced overlay; Form 2.

	C. Color:  White.
	D. LR: Not less than 0.90.
	E. NRC: Not less than 0.70.
	F. CAC: Not less than 35.
	G. Edge/Joint Detail:  Square.
	H. Thickness:  3/4 inch.
	I. Modular Size:  24 by 48 inches.
	J. Broad Spectrum Antimicrobial Fungicide and Bactericide Treatment: Provide acoustical panels treated with manufacturer's standard antimicrobial formulation that inhibits fungus, mold, mildew, and gram-positive and gram-negative bacteria and showing ...

	2.4 METAL SUSPENSION SYSTEMS, GENERAL
	A. Recycled Content: Postconsumer recycled content plus one-half of preconsumer recycled content not less than 25 percent.
	B. Metal Suspension-System Standard: Provide manufacturer's standard direct-hung metal suspension systems of types, structural classifications, and finishes indicated that comply with applicable requirements in ASTM C 635/C 635M.
	1. High-Humidity Finish: Comply with ASTM C 635/C 635M requirements for "Coating Classification for Severe Environment Performance" where high-humidity finishes are indicated.

	C. Attachment Devices: Size for five times the design load indicated in ASTM C 635/C 635M, Table 1, "Direct Hung," unless otherwise indicated. Comply with seismic design requirements.
	D. Wire Hangers, Braces, and Ties: Provide wires complying with the following requirements:
	1. Zinc-Coated, Carbon-Steel Wire: ASTM A 641/A 641M, Class 1 zinc coating, soft temper.
	2. Size: Select wire diameter so its stress at three times hanger design load (ASTM C 635/C 635M, Table 1, "Direct Hung") will be less than yield stress of wire, but provide not less than 0.106-inch- diameter wire.


	2.5 METAL SUSPENSION SYSTEM
	A. Basis-of-Design Product: Subject to compliance with requirements, provide Armstrong World Industries, Inc.; Prelude XL 15/16 or approved equal.
	B. Provide suspension system and tiles from a single manufacturer.
	C. Wide-Face, Capped, Double-Web, Steel Suspension System: Main and cross runners roll formed from cold-rolled steel sheet; prepainted, electrolytically zinc coated, or hot-dip galvanized according to ASTM A 653/A 653M, not less than G30 coating desig...
	1. Structural Classification:  Heavy-duty system.
	2. End Condition of Cross Runners:  Override (stepped) type.
	3. Face Design: Flat, flush.
	4. Cap Material:  Steel cold-rolled sheet.
	5. Cap Finish:  Painted white.


	2.6 METAL EDGE MOLDINGS AND TRIM
	A. Provide edge trim and tiles from a single manufacturer.
	1. Provide manufacturer's standard edge moldings that fit acoustical panel edge details and suspension systems indicated and that match width and configuration of exposed runners unless otherwise indicated.
	2. For circular penetrations of ceiling, provide edge moldings fabricated to diameter required to fit penetration exactly.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, including structural framing to which acoustical panel ceilings attach or abut, with Installer present, for compliance with requirements specified in this and other Sections that affect ceiling installatio...
	B. Examine acoustical panels before installation. Reject acoustical panels that are wet, moisture damaged, or mold damaged.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Measure each ceiling area and establish layout of acoustical panels to balance border widths at opposite edges of each ceiling. Avoid using less-than-half-width panels at borders, and comply with layout shown on reflected ceiling plans.

	3.3 INSTALLATION
	A. General: Install acoustical panel ceilings to comply with ASTM C 636/C 636M and seismic design requirements indicated, according to manufacturer's written instructions and CISCA's "Ceiling Systems Handbook."
	B. Suspend ceiling hangers from building's structural members and as follows:
	1. Install hangers plumb and free from contact with insulation or other objects within ceiling plenum that are not part of supporting structure or of ceiling suspension system.
	2. Splay hangers only where required to miss obstructions; offset resulting horizontal forces by bracing, countersplaying, or other equally effective means.
	3. Where width of ducts and other construction within ceiling plenum produces hanger spacings that interfere with location of hangers at spacings required to support standard suspension-system members, install supplemental suspension members and hange...
	4. Secure wire hangers to ceiling-suspension members and to supports above with a minimum of three tight turns. Connect hangers directly either to structures or to inserts, eye screws, or other devices that are secure and appropriate for substrate and...
	5. Do not support ceilings directly from permanent metal forms or floor deck. Fasten hangers to cast-in-place hanger inserts, postinstalled mechanical or adhesive anchors, or power-actuated fasteners that extend through forms into concrete.
	6. When steel framing does not permit installation of hanger wires at spacing required, install carrying channels or other supplemental support for attachment of hanger wires.
	7. Do not attach hangers to steel deck tabs.
	8. Do not attach hangers to steel roof deck. Attach hangers to structural members.
	9. Space hangers not more than 48 inches o.c. along each member supported directly from hangers unless otherwise indicated; provide hangers not more than 8 inches from ends of each member.
	10. Size supplemental suspension members and hangers to support ceiling loads within performance limits established by referenced standards and publications.

	C. Secure bracing wires to ceiling suspension members and to supports with a minimum of four tight turns. Suspend bracing from building's structural members as required for hangers, without attaching to permanent metal forms, steel deck, or steel deck...
	D. Install edge moldings and trim of type indicated at perimeter of acoustical ceiling area and where necessary to conceal edges of acoustical panels.
	1. Apply acoustical sealant in a continuous ribbon concealed on back of vertical legs of moldings before they are installed.
	2. Screw attach moldings to substrate at intervals not more than 16 inches o.c. and not more than 3 inches from ends, leveling with ceiling suspension system to a tolerance of 1/8 inch in 12 feet. Miter corners accurately and connect securely.
	3. Do not use exposed fasteners, including pop rivets, on moldings and trim.

	E. Install suspension-system runners so they are square and securely interlocked with one another. Remove and replace dented, bent, or kinked members.
	F. Install acoustical panels with undamaged edges and fit accurately into suspension-system runners and edge moldings. Scribe and cut panels at borders and penetrations to provide a neat, precise fit.
	1. For reveal-edged panels on suspension-system members with box-shaped flanges, install panels with reveal surfaces in firm contact with suspension-system surfaces and panel faces flush with bottom face of runners.
	2. Paint cut edges of panel remaining exposed after installation; match color of exposed panel surfaces using coating recommended in writing for this purpose by acoustical panel manufacturer.
	3. Protect lighting fixtures and air ducts to comply with requirements indicated for fire-resistance-rated assembly.


	3.4 CLEANING
	A. Clean exposed surfaces of acoustical panel ceilings, including trim, edge moldings, and suspension-system members. Comply with manufacturer's written instructions for cleaning and touchup of minor finish damage. Remove and replace ceiling component...



	099123 interior painting
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes surface preparation and the application of paint systems on the following interior substrates:
	1. Gypsum board.


	1.2 DEFINITIONS
	A. Gloss Level 1: Not more than 5 units at 60 degrees and 10 units at 85 degrees, according to ASTM D 523.
	B. Gloss Level 2: Not more than 10 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	C. Gloss Level 3: 10 to 25 units at 60 degrees and 10 to 35 units at 85 degrees, according to ASTM D 523.
	D. Gloss Level 4: 20 to 35 units at 60 degrees and not less than 35 units at 85 degrees, according to ASTM D 523.
	E. Gloss Level 5: 35 to 70 units at 60 degrees, according to ASTM D 523.
	F. Gloss Level 6: 70 to 85 units at 60 degrees, according to ASTM D 523.
	G. Gloss Level 7: More than 85 units at 60 degrees, according to ASTM D 523.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product. Include preparation requirements and application instructions.
	B. Samples for Initial Selection: For each type of topcoat product.
	C. Samples for Verification: For each type of paint system and in each color and gloss of topcoat.
	1. Submit Samples on rigid backing, 8 inches square.
	2. Step coats on Samples to show each coat required for system.
	3. Label each coat of each Sample.
	4. Label each Sample for location and application area.

	D. Product List: For each product indicated, include the following:
	1. Cross-reference to paint system and locations of application areas. Use same designations indicated on Drawings and in schedules.
	2. Printout of current "MPI Approved Products List" for each product category specified in Part 2, with the proposed product highlighted.
	3. VOC content.


	1.4 DELIVERY, STORAGE, AND HANDLING
	A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient temperatures continuously maintained at not less than 45 deg F.
	1. Maintain containers in clean condition, free of foreign materials and residue.
	2. Remove rags and waste from storage areas daily.


	1.5 FIELD CONDITIONS
	A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures are between 50 and 95 deg F.
	B. Do not apply paints when relative humidity exceeds 85 percent; at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Benjamin Moore & Co.
	2. Duron, Inc.
	3. ICI Paints.
	4. McCormick Paints.
	5. PPG Architectural Coating Inc.
	6. Sherwin-Williams Company (The).

	B. Products: Subject to compliance with requirements, available products that may be incorporated into the Work include, but are not limited to products listed in other Part 2 articles for the paint category indicated.

	2.2 PAINT, GENERAL
	A. MPI Standards: Provide products that comply with MPI standards indicated and that are listed in its "MPI Approved Products List."
	B. Material Compatibility:
	1. Provide materials for use within each paint system that are compatible with one another and substrates indicated, under conditions of service and application as demonstrated by manufacturer, based on testing and field experience.
	2. For each coat in a paint system, provide products recommended in writing by manufacturers of topcoat for use in paint system and on substrate indicated.

	C. VOC Content: Products shall comply with VOC limits of authorities having jurisdiction and, for interior paints and coatings applied at Project site, the following VOC limits, exclusive of colorants added to a tint base, when calculated according to...
	1. Flat Paints and Coatings: 50 g/L.
	2. Nonflat Paints and Coatings: 150 g/L.
	3. Primers, Sealers, and Undercoaters: 200 g/L.

	D. Colors:  As indicated in a color schedule.

	2.3 PRIMERS/SEALERS
	A. Primer Sealer, Latex, Interior: MPI #50.
	1. Product recommended and provided by top-coat manufacturer.


	2.4 WATER-BASED PAINTS
	A. Latex, Interior, (Gloss Level 2): MPI #44.
	1. PPG Architectural Finishes, Inc.; 6-411 Series Speedhide Eggshell Acrylic Latex Enamel.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions, with Applicator present, for compliance with requirements for maximum moisture content and other conditions affecting performance of the Work.
	B. Maximum Moisture Content of Substrates: When measured with an electronic moisture meter as follows:
	1. Gypsum Board: 12 percent.

	C. Gypsum Board Substrates: Verify that finishing compound is sanded smooth.
	D. Verify suitability of substrates, including surface conditions and compatibility with existing finishes and primers.
	E. Proceed with coating application only after unsatisfactory conditions have been corrected.
	1. Application of coating indicates acceptance of surfaces and conditions.


	3.2 PREPARATION
	A. Comply with manufacturer's written instructions and recommendations in "MPI Manual" applicable to substrates indicated.
	B. Remove hardware, covers, plates, and similar items already in place that are removable and are not to be painted. If removal is impractical or impossible because of size or weight of item, provide surface-applied protection before surface preparati...
	1. After completing painting operations, use workers skilled in the trades involved to reinstall items that were removed. Remove surface-applied protection if any.

	C. Clean substrates of substances that could impair bond of paints, including dust, dirt, oil, grease, and incompatible paints and encapsulants.
	1. Remove incompatible primers and reprime substrate with compatible primers or apply tie coat as required to produce paint systems indicated.


	3.3 APPLICATION
	A. Apply paints according to manufacturer's written instructions and to recommendations in "MPI Manual."
	1. Use applicators and techniques suited for paint and substrate indicated.
	2. Paint surfaces behind movable equipment and furniture same as similar exposed surfaces. Before final installation, paint surfaces behind permanently fixed equipment or furniture with prime coat only.
	3. Paint front and backsides of access panels, removable or hinged covers, and similar hinged items to match exposed surfaces.
	4. Do not paint over labels of independent testing agencies or equipment name, identification, performance rating, or nomenclature plates.
	5. Primers specified in painting schedules may be omitted on items that are factory primed or factory finished if acceptable to topcoat manufacturers.

	B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of same material are to be applied. Tint undercoats to match color of topcoat, but provide sufficient difference in shade of undercoats to distinguish e...
	C. If undercoats or other conditions show through topcoat, apply additional coats until cured film has a uniform paint finish, color, and appearance.
	D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush marks, roller tracking, runs, sags, ropiness, or other surface imperfections. Cut in sharp lines and color breaks.

	3.4 FIELD QUALITY CONTROL
	A. Dry Film Thickness Testing: Owner may require the Contractor to engage the services of a qualified testing and inspecting agency to inspect and test paint for dry film thickness.
	1. Contractor shall touch up and restore painted surfaces damaged by testing.
	2. If test results show that dry film thickness of applied paint does not comply with paint manufacturer's written recommendations, Contractor shall pay for testing and apply additional coats as needed to provide dry film thickness that complies with ...


	3.5 CLEANING AND PROTECTION
	A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials from Project site.
	B. After completing paint application, clean spattered surfaces. Remove spattered paints by washing, scraping, or other methods. Do not scratch or damage adjacent finished surfaces.
	C. Protect work of other trades against damage from paint application. Correct damage to work of other trades by cleaning, repairing, replacing, and refinishing, as approved by Architect, and leave in an undamaged condition.
	D. At completion of construction activities of other trades, touch up and restore damaged or defaced painted surfaces.

	3.6 INTERIOR PAINTING SCHEDULE
	A. Gypsum Board Substrates:
	1. Latex System:
	a. Prime Coat: Primer sealer, latex, interior, MPI #50.
	b. Intermediate Coat: Latex, interior, matching topcoat.
	c. Topcoat: Latex, interior, (Gloss Level 2), MPI #44.





	101423 SF - Room-Identification Signage
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes room-identification signs that are directly attached to the building.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For room-identification signs.
	1. Include fabrication and installation details and attachments to other work.
	2. Show sign mounting heights, locations of supplementary supports to be provided by other installers, and accessories.
	3. Show message list, typestyles, graphic elements, including raised characters and Braille, and layout for each sign at least half size.

	C. Samples: For each exposed product and for each color and texture specified.

	1.3 INFORMATIONAL SUBMITTALS
	A. Sample warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.

	1.5 WARRANTY
	A. Special Warranty: Manufacturer agrees to repair or replace components of signs that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Five years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Accessibility Standard: Comply with applicable provisions in the USDOJ's "2010 ADA Standards for Accessible Design", the ABA standards of the Federal agency having jurisdiction, ICC A117.1, Title 19 of the Delaware Administrative Code: Part 4101, a...

	2.2 ROOM-IDENTIFICATION SIGNS
	A. Room-Identification Sign:  Sign with smooth, uniform surfaces; with message and characters having uniform faces, sharp corners, and precisely formed lines and profiles; and as follows:
	1. Laminated-Sheet Sign:  Photopolymer face sheet with raised graphics laminated to acrylic backing sheet to produce composite sheet.
	a. Composite-Sheet Thickness:  Manufacturer's standard for size of sign.
	b. Surface-Applied Graphics: Applied vinyl film.
	c. Subsurface Graphics:  Reverse halftone or dot-screen image.
	d. Color(s):  As selected by Architect from manufacturer's full range.

	2. Sign-Panel Perimeter: Finish edges smooth.
	a. Edge Condition: As indicated on Drawings.
	b. Corner Condition in Elevation:  As indicated on Drawings.

	3. Frame:  Entire perimeter.
	a. Material:  Aluminum.
	b. Profile:  Square.
	c. Corner Condition in Elevation:  Square.
	d. Finish and Color:  As selected by Architect from manufacturer's full range.

	4. Mounting:  Manufacturer's standard method for substrates indicated.


	2.3 SIGN MATERIALS
	A. Acrylic Sheet: ASTM D 4802, category as standard with manufacturer for each sign, Type UVF (UV filtering).
	B. Vinyl Film: UV-resistant vinyl film with pressure-sensitive, permanent adhesive; die cut to form characters or images as indicated on Drawings and suitable for exterior applications.

	2.4 ACCESSORIES
	A. Fasteners and Anchors: Manufacturer's standard as required for secure anchorage of signs, noncorrosive and compatible with each material joined, and complying with the following:
	1. Use concealed fasteners and anchors unless indicated to be exposed.
	2. For exterior exposure, furnish nonferrous-metal devices unless otherwise indicated.
	3. Exposed Metal-Fastener Components, General:
	a. Fabricated from same basic metal and finish of fastened sign unless otherwise indicated.

	4. Sign Mounting Fasteners:
	a. Concealed Studs: Concealed (blind), threaded studs welded or brazed to back of sign material or screwed into back of sign assembly unless otherwise indicated.
	b. Through Fasteners: Exposed metal fasteners matching sign finish, with type of head indicated, and installed in predrilled holes.


	B. Adhesive: As recommended by sign manufacturer.
	C. Two-Face Tape: Manufacturer's standard high-bond, foam-core tape, 0.045 inch (1.14 mm) thick, with adhesive on both sides.

	2.5 FABRICATION
	A. General: Provide manufacturer's standard sign assemblies according to requirements indicated.
	1. Mill joints to a tight, hairline fit. Form assemblies and joints exposed to weather to resist water penetration and retention.
	2. Conceal connections if possible; otherwise, locate connections where they are inconspicuous.
	3. Provide rabbets, lugs, and tabs necessary to assemble components and to attach to existing work. Drill and tap for required fasteners. Use concealed fasteners where possible; use exposed fasteners that match sign finish.

	B. Subsurface-Applied Graphics: Apply graphics to back face of clear face-sheet material to produce precisely formed image. Image shall be free of rough edges.
	C. Subsurface-Etched Graphics: Reverse etch back face of clear face-sheet material. Fill resulting copy with manufacturer's standard enamel. Apply opaque manufacturer's standard background color coating over enamel-filled copy.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General: Install signs using mounting methods indicated and according to manufacturer's written instructions.
	1. Install signs level, plumb, true to line, and at locations and heights indicated, with sign surfaces free of distortion and other defects in appearance.
	2. Install signs so they do not protrude or obstruct according to the accessibility standard.
	3. Before installation, verify that sign surfaces are clean and free of materials or debris that would impair installation.

	B. Mounting Methods:
	1. Concealed Studs: Using a template, drill holes in substrate aligning with studs on back of sign. Remove loose debris from hole and substrate surface.
	a. Masonry Substrates: Fill holes with adhesive. Leave recess space in hole for displaced adhesive. Place sign in position and push until flush to surface, embedding studs in holes. Temporarily support sign in position until adhesive fully sets.
	b. Thin or Hollow Surfaces: Place sign in position and flush to surface, install washers and nuts on studs projecting through opposite side of surface, and tighten.

	2. Through Fasteners: Drill holes in substrate using predrilled holes in sign as template. Countersink holes in sign if required. Place sign in position and flush to surface. Install through fasteners and tighten.
	3. Adhesive: Clean bond-breaking materials from substrate surface and remove loose debris. Apply linear beads or spots of adhesive symmetrically to back of sign and of suitable quantity to support weight of sign after cure without slippage. Keep adhes...
	4. Two-Face Tape: Clean bond-breaking materials from substrate surface and remove loose debris. Apply tape strips symmetrically to back of sign and of suitable quantity to support weight of sign without slippage. Keep strips away from edges to prevent...




	102113.14 SF - STAINLESS-STEEL TOILET COMPARTMENTS
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes stainless-steel toilet compartments configured as toilet enclosures and urinal screens.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: For toilet compartments. Include plans, elevations, sections, details, and attachment details.
	C. Samples for each type of toilet compartment material indicated.

	1.3 INFORMATIONAL SUBMITTALS
	A. Product certificates.

	1.4 CLOSEOUT SUBMITTALS
	A. Maintenance data.


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Regulatory Requirements: Comply with applicable provisions in the U.S. Architectural & Transportation Barriers Compliance Board's ADA-ABA Accessibility Guidelines for Buildings, and Facilities, ICC A117.1, Title 19 of the Delaware Administrative Co...

	2.2 STAINLESS-STEEL TOILET COMPARTMENTS
	A. Toilet-Enclosure Style:  Overhead braced.
	B. Urinal-Screen Style:  Wall hung flat panel.
	C. Door, Panel, and Pilaster Construction: Seamless, metal facing sheets pressure laminated to core material; with continuous, interlocking molding strip or lapped-and-formed edge closures; corners secured by welding or clips and exposed welds ground ...
	1. Core Material: Manufacturer's standard sound-deadening honeycomb of resin-impregnated kraft paper in thickness required to provide finished thickness of 1 inch (25 mm) for doors and panels and 1-1/4 inches (32 mm) for pilasters.
	2. Grab-Bar Reinforcement: Provide concealed internal reinforcement for grab bars mounted on units of size and material adequate for panel to withstand applied downward load on grab bar of at least 250 lbf (1112 N), when tested according to ASTM F 446...
	3. Tapping Reinforcement: Provide concealed reinforcement for tapping (threading) at locations where machine screws are used for attaching items to units.

	D. Urinal-Screen Construction:
	1. Flat-Panel Urinal Screen: Matching panel construction.
	2. Integral-Flange, Wall-Hung Urinal Screen: Similar to panel construction, with integral full-height flanges for wall attachment, and maximum 1-1/4 inches (32 mm) thick.
	3. Wedge-Shaped, Wall-Hung Urinal Screen: Similar to panels, V-shaped, fabricated for concealed wall attachment, and maximum 6 inches (152 mm) wide at wall and minimum 1 inch (25 mm) wide at protruding end.

	E. Facing Sheets and Closures: Stainless-steel sheet of nominal thicknesses as follows:
	1. Pilasters, Braced at Both Ends: Manufacturer's standard thickness, but not less than 0.038 inch (0.95 mm).
	2. Pilasters, Unbraced at One End: Manufacturer's standard thickness, but not less than 0.050 inch (1.27 mm).
	3. Panels:  Manufacturer's standard thickness, but not less than 0.031 inch.
	4. Doors: Manufacturer's standard thickness, but not less than 0.031 inch.
	5. Flat-Panel Urinal Screens: Thickness matching the panels.
	6. Integral-Flange, Wall-Hung Urinal Screens: Manufacturer's standard thickness, but not less than 0.031 inch (0.79 mm).
	7. Wedge-Shaped, Wall-Hung Urinal Screens: Manufacturer's standard thickness, but not less than 0.038 inch (0.95 mm).

	F. Pilaster Shoes and Sleeves (Caps): Stainless-steel sheet, not less than 0.031-inch (0.79-mm) nominal thickness and 3 inches (76 mm) high, finished to match hardware.
	G. Urinal-Screen Post: Manufacturer's standard post design of material matching the thickness and construction of pilasters; with shoe and sleeve (cap) matching that on the pilaster.
	H. Brackets (Fittings):
	1. Stirrup Type: Ear or U-brackets; stainless steel.

	I. Stainless-Steel Finish:  Manufacturer's standard textured finish on exposed faces. Protect exposed surfaces from damage by application of strippable, temporary protective covering before shipment.

	2.3 HARDWARE AND ACCESSORIES
	A. Hardware and Accessories: Manufacturer's standard stainless-steel operating hardware and accessories.
	1. Provide units that comply with regulatory requirements for accessibility at compartments designated as accessible.

	B. Hardware and Accessories: Manufacturer's heavy-duty stainless-steel operating hardware and accessories.
	1. Provide units that comply with regulatory requirements for accessibility at compartments designated as accessible.

	C. Overhead Bracing: Manufacturer's standard continuous, extruded-aluminum head rail with antigrip profile and in manufacturer's standard finish.
	D. Anchorages and Fasteners: Manufacturer's standard exposed fasteners of stainless steel, finished to match the items they are securing, with theft-resistant-type heads. Provide sex-type bolts for through-bolt applications. For concealed anchors, use...

	2.4 FABRICATION
	A. Fabrication, General: Fabricate toilet compartment components to sizes indicated. Coordinate requirements and provide cutouts for through-partition toilet accessories and solid blocking within panel where required for attachment of toilet accessories.
	B. Overhead-Braced Units: Provide manufacturer's standard corrosion-resistant supports, leveling mechanism, and anchors at pilasters to suit floor conditions. Provide shoes at pilasters to conceal supports and leveling mechanism.
	C. Floor-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment nuts at pilasters for structural connection to floor. Provide shoes at pilasters to conceal anchorage.
	D. Ceiling-Hung Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment nuts at pilasters for connection to structural support above finished ceiling. Provide assemblies that support pilasters from stru...
	E. Floor-and-Ceiling-Anchored Units: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment nuts at tops and bottoms of pilasters. Provide shoes and sleeves (caps) at pilasters to conceal anchorage.
	F. Urinal-Screen Posts: Provide manufacturer's standard corrosion-resistant anchoring assemblies with leveling adjustment nuts at tops and bottoms of posts. Provide shoes and sleeves (caps) at posts to conceal anchorage.
	G. Door Size and Swings: Unless otherwise indicated, provide 24-inch- (610-mm-) wide in-swinging doors for standard toilet compartments and 36-inch- (914-mm-) wide out-swinging doors with a minimum 32-inch- (813-mm-) wide clear opening for compartment...


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. General: Comply with manufacturer's written installation instructions. Install units rigid, straight, level, and plumb. Secure units in position with manufacturer's recommended anchoring devices.
	1. Maximum Clearances:
	a. Pilasters and Panels: 1/2 inch (13 mm).
	b. Panels and Walls: 1 inch (25 mm).

	2. Stirrup Brackets: Secure panels to walls and to pilasters with no fewer than three brackets attached at midpoint and near top and bottom of panel.
	a. Locate wall brackets so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.

	3. Full-Height (Continuous) Brackets: Secure panels to walls and to pilasters with full-height brackets.
	a. Locate bracket fasteners so holes for wall anchors occur in masonry or tile joints.
	b. Align brackets at pilasters with brackets at walls.



	3.2 ADJUSTING
	A. Hardware Adjustment: Adjust and lubricate hardware according to hardware manufacturer's written instructions for proper operation. Set hinges on in-swinging doors to hold doors open approximately 30 degrees from closed position when unlatched. Set ...



	102800 toilet accessories
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Washroom accessories.
	2. Childcare accessories.
	3. Custodial accessories.


	1.2 SUBMITTALS
	A. Product Data:  For each type of product indicated.  Include the following:
	1. Construction details and dimensions.
	2. Anchoring and mounting requirements, including requirements for cutouts in other work and substrate preparation.
	3. Material and finish descriptions.
	4. Features that will be included for Project.
	5. Manufacturer's warranty.

	B. Product Schedule:  Indicating types, quantities, sizes, and installation locations by room of each accessory required.
	1. Identify locations using room designations indicated.
	2. Identify products using designations indicated.

	C. Maintenance Data:  For toilet and bath accessories to include in maintenance manuals.
	D. Warranty:  Sample of special warranty.

	1.3 QUALITY ASSURANCE
	A. Source Limitations:  For products listed together in the same Part 2 articles, obtain products from single source from single manufacturer.

	1.4 COORDINATION
	A. Coordinate accessory locations with other work to prevent interference with clearances required for access by people with disabilities, and for proper installation, adjustment, operation, cleaning, and servicing of accessories.
	B. Deliver inserts and anchoring devices set into concrete or masonry as required to prevent delaying the Work.

	1.5 WARRANTY
	A. Special Mirror Warranty:  Manufacturer's standard form in which manufacturer agrees to replace mirrors that develop visible silver spoilage defects and that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  10 years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 MATERIALS
	A. Stainless Steel:  ASTM A 666, Type 304, 0.031-inch minimum nominal thickness unless otherwise indicated.
	B. Fasteners:  Screws, bolts, and other devices of same material as accessory unit and tamper-and-theft resistant where exposed, and of galvanized steel where concealed.
	C. Mirrors:  ASTM C 1503, Mirror Glazing Quality, clear-glass mirrors, nominal 6.0 mm thick.

	2.2 WASHROOM ACCESSORIES
	A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products that may be incorporated into the Work include, but are not limited to, the following:
	1. A & J Washroom Accessories, Inc.
	2. Bobrick Washroom Equipment, Inc.
	3. Bradley Corporation.
	4. Georgia-Pacific.

	B. Toilet Tissue (Jumbo-Roll) Dispenser
	1. One required for each water closet.
	2. Basis-of-Design Product:  Georgia Pacific, Model #58150.
	3. Jumbo-roll toilet tissue dispenser door and cabinet shall be type-304 translucent body: Cabinet shall be equipped with a tumbler lock keyed. Door shall have a wide viewing slot to reveal toilet tissue supply inside cabinet. Dispensing mechanism sha...

	C. Liquid-Soap Dispenser
	1. One required for each lavatory or recessed sink.
	2. Basis-of-Design Product:  Bobrick, Model B-824 Sure F10, hard-wired automatic sensor type.
	3. Surface mounted; type-304 stainless steel with satin-finish.
	4. Unbreakable, clear acrylic refill-indicator window; a locked, hinged stainless steel lid for top filling. Capacity of 40-fl oz (1.2-L).
	5. Concealed, vandal resistant mounting.

	D. Grab Bars
	1. Required for each ADA toilet stall and single toilet rooms.
	2. Mounting:  Flanges with concealed fasteners and snap-on cover.
	3. Material:  Stainless steel, 0.05 inch thick, 18 gauge.
	a. Finish:  Smooth, No. 4 finish (satin) on ends and slip-resistant texture in grip area.

	4. Outside Diameter:  1-1/4 inches.
	5. Configuration and Length: As indicated on Drawings.

	E. Sanitary-Napkin Disposal Unit
	1. Required for each women’s toilet stall and single toilet rooms.
	2. Basis-of-Design Product: Bobrick, Model B-270
	3. Surface mounted all welded construction with type-304 stainless steel, satin finish.
	4. Cover shall be drawn, one-piece, seamless construction secured to container with a full-length stainless steel piano hinge

	F. Seat-Cover Dispenser
	1. One required in each toilet room.
	2. Basis-of-Design Product:  Bobrick, Model B-4221
	3. Type-304, 20-gauge (0.9mm) stainless steel, satin finish with drawn, one-piece, seamless construction.
	a. Radius on corners and edges.
	b. 250 paper toilet seat covers capacity.


	G. Mirror Unit
	1. Basis-of-Design Product:  Bobrick, Model B-2908 Series.
	2. Frame: type-304, heavy-gauge stainless steel, 3/4" x 3/4" (19 x 19mm) angle with vertical-grain satin finish. One piece, roll-formed construction stiffener on all sides.
	a. Welded corners, ground, and polished smooth.
	b. Galvanized steel back fastened to frame with concealed fasteners and equipped with integral horizontal hanging brackets.
	c. Size:  24 inches wide x 42 inches high

	3. Mirror: No. 1 quality, 1/4" (6mm) tempered select float glass: selected for silvering and electrolytically copper-plated by the galvanic process.
	4. Size:  As indicated on drawings.

	H. Diaper-Changing Station
	1. Two required Family W.C. No. 210, WC #2 Room 104.
	2. Basis-of-Design Product: Bobrick, Model KB110-SSWM.
	3. Surface mounted 18 gauge, type 304 satin stainless steel exterior finish with high-density polyethylene with Microban Antimicrobial additive interior.
	4. Pneumatic cylinder for controlled opening and closing of bed.
	a. Bed shall be secured to back plate with a concealed, full-length steel-on-steel hinge.
	b. Microban Antimicrobial embedded into plastic material.
	c. Non exposed hinge structure on interior or exterior surfaces.

	5. 11-gauge steel mounting plates with mounting hardware.
	6. ASTM F2285-04 (formerly ASTM PS125) Standard Consumer Safety Performance specification for Diaper Changing Tables for Commercial Use, ANSI Z535.4.
	7. Product Safety Signs and Labels, ASTM G21 Antifungal and ASTM G22 Antibacterial Standards.
	8. ADAAG guidelines and regulations.
	9. Bed: smooth concave changing area with a nylon safety strap and two hooks.
	10. Built-in Liner Dispenser with 3-ply chemical-free biodegradable sanitary liners, universal instruction graphics, and safety messages in 6 languages.
	11. Manufacturer’s 5-year limited warranty on materials and workmanship, and a 5-year replacement warranty against vandalism.

	I. Robe / Hat & Coat Hooks
	1. One required at each single toilet room.
	a. Mounting on interior of door; unless door is fully glazed then mounting shall be field coordinated.

	2. Basis-of-Design Product:  Bobrick, Model B-6827, Surface Mounted
	3. Type-304 stainless steel with satin finish.
	4. Flange and support arm shall be 22 gauge (0.8mm) and equipped with a concealed, 16 gauge (1.6mm) mounting bracket
	a. 12 gauge hook (2.8mm) welded to the support arm.


	J. Electric Hand Dryer:
	1. Basis-of-Design Product:  World Dryer, Slim Dri, surface mounted ADA compliant hand dryers.
	2. Quantity: As indicated on drawings.
	3. One required in each toilet room.
	4. Casing: Stainless steel.

	K. Waste Receptacle:
	1. Basis-of-Design Product:  Bobrick B-279.
	2. One required in each single occupancy toilet room.
	3. Casing: 22-gauge Stainless steel.
	4. Capacity: 6.4-gallon.
	5. Accessories: Vinyl Liner.


	2.3 FABRICATION
	A. General:  Fabricate units with tight seams and joints, and exposed edges rolled.  Hang doors and access panels with full-length, continuous hinges.  Equip units for concealed anchorage and with corrosion-resistant backing plates.
	B. Keys:  Provide universal keys for internal access to accessories for servicing and resupplying.  Provide minimum of six keys to Owner's representative.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install accessories according to manufacturers' written instructions, using fasteners appropriate to substrate indicated and recommended by unit manufacturer.  Install units level, plumb, and firmly anchored in locations and at heights indicated.
	B. Grab Bars:  Install to withstand a downward load of at least 250 lbf, when tested according to ASTM F 446.

	3.2 ADJUSTING AND CLEANING
	A. Adjust accessories for unencumbered, smooth operation.  Replace damaged or defective items.
	B. Remove temporary labels and protective coatings.
	C. Clean and polish exposed surfaces according to manufacturer's written recommendations.



	220529 FL - HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Trapeze pipe hangers.
	3. Thermal-hanger shield inserts.
	4. Fastener systems.


	1.3 DEFINITIONS
	A. MSS: Manufacturers Standardization Society of The Valve and Fittings Industry Inc.

	1.4 PERFORMANCE REQUIREMENTS
	A. Delegated Design: Design trapeze pipe hangers and equipment supports, including comprehensive engineering analysis by a qualified professional engineer, using performance requirements and design criteria indicated.
	B. Structural Performance: Hangers and supports for plumbing piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes, including pipe stands, capable of supporting combined weight of supported systems, system contents, and test water.


	1.5 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: Show fabrication and installation details and include calculations for the following; include Product Data for components:
	1. Trapeze pipe hangers.

	C. Delegated-Design Submittal: For trapeze hangers indicated to comply with performance requirements and design criteria, including analysis data signed and sealed by the qualified professional engineer responsible for their preparation.
	1. Detail fabrication and assembly of trapeze hangers.
	2. Design Calculations: Calculate requirements for designing trapeze hangers.


	1.6 INFORMATIONAL SUBMITTALS
	A. Welding certificates.

	1.7 QUALITY ASSURANCE
	A. Structural Steel Welding Qualifications: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications: Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
	3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	4. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Stainless-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of stainless steel.

	C. Copper Pipe Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel.


	2.2 TRAPEZE PIPE HANGERS
	A. Description: MSS SP-69, Type 59, shop- or field-fabricated pipe-support assembly made from structural carbon-steel shapes with MSS SP-58 carbon-steel hanger rods, nuts, saddles, and U-bolts.

	2.3 THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material for Cold Piping: ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	B. Insulation-Insert Material for Hot Piping: ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength.
	C. For Trapeze or Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	D. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	E. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.4 FASTENER SYSTEMS
	A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement concrete with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.
	B. Mechanical-Expansion Anchors: Insert-wedge-type, stainless-steel anchors, for use in hardened portland cement concrete; with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	2.5 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.
	B. Grout: ASTM C 1107, factory-mixed and -packaged, dry, hydraulic-cement, nonshrink and nonmetallic grout; suitable for interior and exterior applications.
	1. Properties: Nonstaining, noncorrosive, and nongaseous.
	2. Design Mix: 5000-psi, 28-day compressive strength.



	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Metal Trapeze Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Arrange for grouping of parallel runs of horizontal piping, and support together on field-fabricated trapeze pipe hangers.
	1. Pipes of Various Sizes: Support together and space trapezes for smallest pipe size or install intermediate supports for smaller diameter pipes as specified for individual pipe hangers.
	2. Field fabricate from ASTM A 36/A 36M, carbon-steel shapes selected for loads being supported. Weld steel according to AWS D1.1/D1.1M.

	C. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	D. Fastener System Installation:
	1. Install powder-actuated fasteners for use in lightweight concrete or concrete slabs less than 4 inches thick in concrete after concrete is placed and completely cured. Use operators that are licensed by powder-actuated tool manufacturer. Install fa...
	2. Install mechanical-expansion anchors in concrete after concrete is placed and completely cured. Install fasteners according to manufacturer's written instructions.

	E. Pipe Positioning-System Installation: Install support devices to make rigid supply and waste piping connections to each plumbing fixture.
	F. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	G. Install lateral bracing with pipe hangers and supports to prevent swaying.
	H. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	I. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	J. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span an arc of 180 degrees.
	4. Shield Dimensions for Pipe: Not less than the following:
	a. NPS 1/4 to NPS 3: 12 inches long and 0.048 inch thick.

	5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.


	3.2 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.3 PAINTING
	A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas immediately after erecting hangers and supports. Use same materials as used for shop painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.
	1. Apply paint by brush or spray to provide a minimum dry film thickness of 2.0 mils.

	B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply galvanizing-repair paint to comply with ASTM A 780.

	3.4 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers and supports and attachments for general service applications.
	F. Use stainless-steel pipe hangers and stainless-steel attachments for hostile environment applications.
	G. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	H. Use padded hangers for piping that is subject to scratching.
	I. Use thermal-hanger shield inserts for insulated piping and tubing.
	J. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 4.
	2. Pipe Hangers (MSS Type 5): For suspension of pipes NPS 1/2 to NPS 4, to allow off-center closure for hanger installation before pipe erection.
	3. Adjustable, Swivel Split- or Solid-Ring Hangers (MSS Type 6): For suspension of noninsulated, stationary pipes NPS 3/4 to NPS 4.
	4. Adjustable, Steel Band Hangers (MSS Type 7): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 4.
	5. Adjustable Band Hangers (MSS Type 9): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 4.
	6. Adjustable, Swivel-Ring Band Hangers (MSS Type 10): For suspension of noninsulated, stationary pipes NPS 1/2 to NPS 4.
	7. Split Pipe Ring with or without Turnbuckle Hangers (MSS Type 11): For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 4.
	8. Extension Hinged or Two-Bolt Split Pipe Clamps (MSS Type 12): For suspension of noninsulated, stationary pipes NPS 3/8 to NPS 3.
	9. U-Bolts (MSS Type 24): For support of heavy pipes NPS 1/2 to NPS 3.
	10. Clips (MSS Type 26): For support of insulated pipes not subject to expansion or contraction.
	11. Pipe Stanchion Saddles (MSS Type 37): For support of pipes NPS 4, with steel-pipe base stanchion support and cast-iron floor flange or carbon-steel plate, and with U-bolt to retain pipe.
	12. Adjustable Pipe Saddle Supports (MSS Type 38): For stanchion-type support for pipes NPS 2-1/2 to NPS 3 if vertical adjustment is required, with steel-pipe base stanchion support and cast-iron floor flange.

	K. Vertical-Piping Clamps: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Extension Pipe or Riser Clamps (MSS Type 8): For support of pipe risers NPS 3/4 to NPS 4.
	2. Carbon- or Alloy-Steel Riser Clamps (MSS Type 42): For support of pipe risers NPS 3/4 to NPS 4 if longer ends are required for riser clamps.

	L. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
	2. Swivel Turnbuckles (MSS Type 15): For use with MSS Type 11, split pipe rings.
	3. Malleable-Iron Sockets (MSS Type 16): For attaching hanger rods to various types of building attachments.

	M. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel or Malleable Concrete Inserts (MSS Type 18): For upper attachment to suspend pipe hangers from concrete ceiling.
	2. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	3. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	4. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	5. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	6. C-Clamps (MSS Type 23): For structural shapes.
	7. Top-Beam Clamps (MSS Type 25): For top of beams if hanger rod is required tangent to flange edge.
	8. Side-Beam Clamps (MSS Type 27): For bottom of steel I-beams.
	9. Steel-Beam Clamps with Eye Nuts (MSS Type 28): For attaching to bottom of steel I-beams for heavy loads.
	10. Linked-Steel Clamps with Eye Nuts (MSS Type 29): For attaching to bottom of steel I-beams for heavy loads, with link extensions.
	11. Malleable-Beam Clamps with Extension Pieces (MSS Type 30): For attaching to structural steel.
	12. Side-Beam Brackets (MSS Type 34): For sides of steel beams.

	N. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.

	O. Comply with MSS SP-69 for trapeze pipe-hanger selections and applications that are not specified in piping system Sections.
	P. Use powder-actuated fasteners or mechanical-expansion anchors instead of building attachments where required in concrete construction.
	Q. Use pipe positioning systems in pipe spaces behind plumbing fixtures to support supply and waste piping for plumbing fixtures.



	220719 FL - PLUMBING PIPING INSULATION
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes insulating the following plumbing piping services:
	1. Domestic cold-water piping.
	2. Domestic hot-water piping.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated. Include thermal conductivity, water-vapor permeance thickness, and jackets (both factory- and field-applied, if any).
	B. Shop Drawings: Include plans, elevations, sections, details, and attachments to other work.
	1. Detail application of protective shields, saddles, and inserts at hangers for each type of insulation and hanger.
	2. Detail insulation application at elbows, fittings, flanges, valves, and specialties for each type of insulation.
	3. Detail application of field-applied jackets.


	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified Installer.
	B. Material Test Reports: From a qualified testing agency acceptable to authorities having jurisdiction indicating, interpreting, and certifying test results for compliance of insulation materials, sealers, attachments, cements, and jackets, with requ...
	C. Field quality-control reports.

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: Skilled mechanics who have successfully completed an apprenticeship program or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and Training.
	B. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84 by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materia...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.

	C. Comply with the following applicable standards and other requirements specified for miscellaneous components:
	1. Supply and Drain Protective Shielding Guards: ICC A117.1.


	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Packaging: Insulation material containers shall be marked by manufacturer with appropriate ASTM standard designation, type and grade, and maximum use temperature.

	1.7 COORDINATION
	A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	B. Coordinate clearance requirements with piping Installer for piping insulation application. Before preparing piping Shop Drawings, establish and maintain clearance requirements for installation of insulation and field-applied jackets and finishes an...


	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," articles for where insulating materials shall be applied.
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 ppm when tested according to ASTM C 871.
	D. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	E. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA, Inc.; Aerocel.
	b. Armacell LLC; AP Armaflex.
	c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.


	F. Mineral-Fiber, Preformed Pipe Insulation:
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Johns Manville; Micro-Lok.
	b. Knauf Insulation; 1000-Degree Pipe Insulation.
	c. Owens Corning; Fiberglas Pipe Insulation.

	2. Type I, 850 Deg F Materials: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 547, Type I, Grade A, with factory-applied ASJ-SSL. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.


	2.2 INSULATING CEMENTS
	A. Mineral-Fiber Insulating Cement: Comply with ASTM C 195.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote.



	2.3 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated, unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA, Inc.; Aeroseal.
	b. Armacell LLC; Armaflex 520 Adhesive.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-75.
	d. K-Flex USA; R-373 Contact Adhesive


	C. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.
	b. Eagle Bridges - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70


	D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82.
	b. Eagle Bridges - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-20


	E. PVC Jacket Adhesive: Compatible with PVC jacket.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Dow Corning Corporation; 739, Dow Silicone.
	b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive.
	c. P.I.C. Plastics, Inc.; Welding Adhesive.
	d. Speedline Corporation; Polyco VP Adhesive



	2.4 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below-ambient services.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-80/30-90.
	b. Vimasco Corporation; 749.

	2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film thickness.
	3. Service Temperature Range: Minus 20 to plus 180 deg F.
	4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
	5. Color: White.

	C. Breather Mastic: Water based; suitable for indoor and outdoor use on above-ambient services.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-10.
	b. Eagle Bridges - Marathon Industries; 550.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 46-50.

	2. Water-Vapor Permeance: ASTM F 1249, 1.8 perms at 0.0625-inch dry film thickness.
	3. Service Temperature Range: Minus 20 to plus 180 deg F.
	4. Solids Content: 60 percent by volume and 66 percent by weight.
	5. Color: White.


	2.5 SEALANTS
	A. ASJ Flashing Sealants and PVC Jacket Flashing Sealants:
	1. Products: Subject to compliance with requirements, provide the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-76.

	2. Materials shall be compatible with insulation materials, jackets, and substrates.
	3. Fire- and water-resistant, flexible, elastomeric sealant.
	4. Service Temperature Range: Minus 40 to plus 250 deg F.
	5. Color: White.


	2.6 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1. ASJ-SSL: ASJ with self-sealing, pressure-sensitive, acrylic-based adhesive covered by a removable protective strip; complying with ASTM C 1136, Type I.


	2.7 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Johns Manville; Zeston.
	b. P.I.C. Plastics, Inc.; FG Series.
	c. Proto Corporation; LoSmoke.
	d. Speedline Corporation; SmokeSafe.

	2. Adhesive: As recommended by jacket material manufacturer.
	3. Color: White.
	4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate.
	a. Shapes: 45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers for lavatories.



	2.8 TAPES
	A. ASJ Tape: White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying with ASTM C 1136.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. ABI, Ideal Tape Division; 428 AWF ASJ.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836.
	c. Compac Corporation; 104 and 105.
	d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ.

	2. Width: 3 inches.
	3. Thickness: 11.5 mils.
	4. Adhesion: 90 ounces force/inch in width.
	5. Elongation: 2 percent.
	6. Tensile Strength: 40 lbf/inch in width.
	7. ASJ Tape Disks and Squares: Precut disks or squares of ASJ tape.

	B. PVC Tape: White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable for indoor and outdoor applications.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. ABI, Ideal Tape Division; 370 White PVC tape.
	b. Compac Corporation; 130.
	c. Venture Tape; 1506 CW NS

	2. .Width: 2 inches.
	3. Thickness: 6 mils.
	4. Adhesion: 64 ounces force/inch in width.
	5. Elongation: 500 percent.
	6. Tensile Strength: 18 lbf/inch in width.


	2.9 SECUREMENTS
	A. Bands:
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. ITW Insulation Systems; Gerrard Strapping and Seals.
	b. RPR Products, Inc.; Insul-Mate Strapping and Seals.

	2. Stainless Steel: ASTM A 167 or ASTM A 240/A 240M, Type 304 or Type 316; 0.015 inch thick, 1/2 inch wide with wing seal or closed seal.

	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates and conditions for compliance with requirements for installation tolerances and other conditions affecting performance of insulation application.
	1. Verify that systems to be insulated have been tested and are free of defects.
	2. Verify that surfaces to be insulated are clean and dry.

	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.3 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch-wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Install insulation with longitudinal seams at bottom of pipe. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 2 inches o.c.
	a. For below-ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to pipe flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	O. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.
	4. Cleanouts.


	3.4 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, and Unions:
	1. Install insulation over fittings, valves, unions, and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, seams, vo...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next and hold in place with tie wi...
	4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or on...
	5. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for above-ambient services. Reinforce the mastic with fabric-reinforcing mesh....
	6. For services not specified to receive a field-applied jacket except for flexible elastomeric install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions. Terminate ends with PVC end caps. Tape PVC covers to adjoining insulati...

	C. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test connections, flow meters, sensors, switches, and transmitters on insulated pipes. Shape insulation at these connections by tapering it to and around t...

	3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Flanges:
	1. Install pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with cut sections of sheet insulation of same thickness as pipe insulation.
	4. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed valve covers manufactured of same material as pipe insulation when available.
	2. When preformed valve covers are not available, install cut sections of pipe and sheet insulation to valve body. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	3. Secure insulation to valves and specialties and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.6 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Insulation Installation on Straight Pipes and Tubes:
	1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands without deforming insulation materials.
	2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant.
	3. For insulation with factory-applied jackets on above-ambient surfaces, secure laps with outward clinched staples at 6 inches o.c.
	4. For insulation with factory-applied jackets on below-ambient surfaces, do not staple longitudinal tabs. Instead, secure tabs with additional adhesive as recommended by insulation material manufacturer and seal with vapor-barrier mastic and flashing...

	B. Insulation Installation on Pipe Flanges:
	1. Install preformed pipe insulation to outer diameter of pipe flange.
	2. Make width of insulation section same as overall width of flange and bolts, plus twice the thickness of pipe insulation.
	3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent straight pipe segments with mineral-fiber blanket insulation.
	4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, and seal joints with flashing sealant.

	C. Insulation Installation on Pipe Fittings and Elbows:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe insulation, to a thickness equal to adjoining pipe insulation. Secure insulation materials with wire or bands.

	D. Insulation Installation on Valves and Pipe Specialties:
	1. Install preformed sections of same material as straight segments of pipe insulation when available.
	2. When preformed sections are not available, install mitered sections of pipe insulation to valve body.
	3. Arrange insulation to permit access to packing and to allow valve operation without disturbing insulation.
	4. Install insulation to flanges as specified for flange insulation application.


	3.7 FIELD-APPLIED JACKET INSTALLATION
	A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints. Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.


	3.8 FINISHES
	A. Insulation with ASJ, or Other Paintable Jacket Material: Paint jacket with paint system identified below and as specified in Section 099123 "Interior Painting."
	1. Flat Acrylic Finish: Two finish coats over a primer that is compatible with jacket material and finish coat paint. Add fungicidal agent to render fabric mildew proof.
	a. Finish Coat Material: Interior, flat, latex-emulsion size.


	B. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.

	3.9 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Perform tests and inspections.
	C. Tests and Inspections:
	1. Inspect pipe, fittings, strainers, and valves, randomly selected by Architect, by removing field-applied jacket and insulation in layers in reverse order of their installation. Extent of inspection shall be limited to three locations of straight pi...

	D. All insulation applications will be considered defective Work if sample inspection reveals noncompliance with requirements.

	3.10 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range. If more than one material is listed for a piping system, selection from materials listed is Contractor's option.
	B. Items Not Insulated: Unless otherwise indicated, do not install insulation on the following:
	1. Drainage piping located in crawl spaces.
	2. Underground piping.
	3. Chrome-plated pipes and fittings unless there is a potential for personnel injury.


	3.11 INDOOR PIPING INSULATION SCHEDULE
	A. Domestic Cold Water and Hot Water:
	1. NPS 3 and Smaller: Insulation shall be one of the following:
	a. Flexible Elastomeric: 1 inch thick.
	b. Mineral-Fiber, Preformed Pipe Insulation, Type I: 1 inch thick.



	3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Piping, Exposed installed less than 8’-0” above finish floor. :
	1. PVC: 20 mils thick.




	221116 FL - DOMESTIC WATER PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Copper tube and fittings.
	2. Transition fittings.
	3. Dielectric fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For transition fittings and dielectric fittings.

	1.4 INFORMATIONAL SUBMITTALS
	A. System purging and disinfecting activities report.
	B. Field quality-control reports.

	1.5 FIELD CONDITIONS
	A. Interruption of Existing Water Service: Do not interrupt water service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary water service according to requireme...
	1. Notify Owner no fewer than two days in advance of proposed interruption of water service.
	2. Do not interrupt water service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PIPING MATERIALS
	A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.
	B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G. Plastic piping components shall be marked with "NSF-pw."
	C. Comply with NSF Standard 372 for low lead.

	2.2 COPPER TUBE AND FITTINGS
	A. Hard Copper Tube: ASTM B 88, Type L (ASTM B 88M, Type B) water tube, drawn temper.
	B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings.
	C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings.
	D. Copper Unions:
	1. MSS SP-123.
	2. Cast-copper-alloy, hexagonal-stock body.
	3. Ball-and-socket, metal-to-metal seating surfaces.
	4. Solder-joint or threaded ends.


	2.3 PIPING JOINING MATERIALS
	A. Solder Filler Metals: ASTM B 32, lead-free alloys.
	B. Flux: ASTM B 813, water flushable.

	2.4 TRANSITION FITTINGS
	A. General Requirements:
	1. Same size as pipes to be joined.
	2. Pressure rating at least equal to pipes to be joined.
	3. End connections compatible with pipes to be joined.

	B. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	C. Sleeve-Type Transition Coupling: AWWA C219.

	2.5 DIELECTRIC FITTINGS
	A. General Requirements: Assembly of copper alloy and ferrous materials with separating nonconductive insulating material. Include end connections compatible with pipes to be joined.
	B. Dielectric Unions:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Jomar Valve.
	b. Watts; a Watts Water Technologies company.
	c. Wilkins.

	2. Standard: ASSE 1079.
	3. Pressure Rating: 125 psig minimum at 180 deg F.
	4. End Connections: Solder-joint copper alloy and threaded ferrous.



	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic water piping. Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations. Install ...
	B. Install copper tubing under building slab according to CDA's "Copper Tube Handbook."
	C. Install domestic water piping level without pitch and plumb.
	D. Install piping concealed from view and protected from physical contact by building occupants unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping to permit valve servicing.
	G. Install piping free of sags and bends.
	H. Install fittings for changes in direction and branch connections.
	I. Install escutcheons for piping penetrations of walls. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."

	3.2 JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before assembly.
	C. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook."
	D. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of both piping systems.

	3.3 TRANSITION FITTING INSTALLATION
	A. Install transition couplings at joints of dissimilar piping.
	B. Transition Fittings in Aboveground Domestic Water Piping NPS 2 and Smaller: Plastic-to-metal transition unions.

	3.4 DIELECTRIC FITTING INSTALLATION
	A. Install dielectric fittings in piping at connections of dissimilar metal piping and tubing.
	B. Dielectric Fittings for NPS 2 and Smaller: Use dielectric unions.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger, support products, and installation in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Vertical Piping: MSS Type 8 or 42, clamps.
	2. Individual, Straight, Horizontal Piping Runs:
	a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.
	b. Longer Than 100 Feet: MSS Type 43, adjustable roller hangers.
	c. Longer Than 100 Feet if Indicated: MSS Type 49, spring cushion rolls.

	3. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.
	4. Base of Vertical Piping: MSS Type 52, spring hangers.

	B. Support vertical piping and tubing at base and at each floor.
	C. Rod diameter may be reduced one size for double-rod hangers, to a minimum of 3/8 inch.
	D. Install hangers for copper tubing with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 3/4 and Smaller: 60 inches with 3/8-inch rod.
	2. NPS 1 and NPS 1-1/4: 72 inches with 3/8-inch rod.
	3. NPS 1-1/2 and NPS 2: 96 inches with 3/8-inch rod.
	4. NPS 2-1/2: 108 inches with 1/2-inch rod.
	5. NPS 3 to NPS 5: 10 feet with 1/2-inch rod.

	E. Install supports for vertical copper tubing every 10 feet.
	F. Support piping and tubing not listed in this article according to MSS SP-58 and manufacturer's written instructions.

	3.6 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. When installing piping adjacent to equipment and machines, allow space for service and maintenance.
	C. Connect domestic water piping to water-service piping with shutoff valve; extend and connect to the following:
	1. Plumbing Fixtures: Cold- and hot-water-supply piping in sizes indicated, but not smaller than that required by plumbing code.


	3.7 IDENTIFICATION
	A. Identify system components. Comply with requirements for identification materials and installation in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.8 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Piping Inspections:
	a. Do not enclose, cover, or put piping into operation until it has been inspected and approved by authorities having jurisdiction.
	b. During installation, notify authorities having jurisdiction at least one day before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction:
	1) Roughing-in Inspection: Arrange for inspection of piping before concealing or closing in after roughing in and before setting fixtures.
	2) Final Inspection: Arrange for authorities having jurisdiction to observe tests specified in "Piping Tests" Subparagraph below and to ensure compliance with requirements.

	c. Reinspection: If authorities having jurisdiction find that piping will not pass tests or inspections, make required corrections and arrange for reinspection.
	d. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.

	2. Piping Tests:
	a. Fill domestic water piping. Check components to determine that they are not air bound and that piping is full of water.
	b. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired. If testing is performed in segments, submit a separate report for each test, complete with diagram of portion of piping tested.
	c. Leave new, altered, extended, or replaced domestic water piping uncovered and unconcealed until it has been tested and approved. Expose work that was covered or concealed before it was tested.
	d. Cap and subject piping to static water pressure of 50 psig above operating pressure, without exceeding pressure rating of piping system materials. Isolate test source and allow it to stand for four hours. Leaks and loss in test pressure constitute ...
	e. Repair leaks and defects with new materials, and retest piping or portion thereof until satisfactory results are obtained.
	f. Prepare reports for tests and for corrective action required.


	B. Domestic water piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 ADJUSTING
	A. Perform the following adjustments before operation:
	1. Close drain valves, hydrants, and hose bibbs.
	2. Open shutoff valves to fully open position.
	3. Remove plugs used during testing of piping and for temporary sealing of piping during installation.
	4. Remove and clean strainer screens. Close drain valves and replace drain plugs.
	5. Check plumbing specialties and verify proper settings, adjustments, and operation.


	3.10 CLEANING
	A. Clean and disinfect potable domestic water piping as follows:
	1. Purge new piping and parts of existing piping that have been altered, extended, or repaired before using.
	2. Use purging and disinfecting procedures prescribed by authorities having jurisdiction; if methods are not prescribed, use procedures described in either AWWA C651 or AWWA C652 or follow procedures described below:
	a. Flush piping system with clean, potable water until dirty water does not appear at outlets.
	b. Fill and isolate system according to either of the following:
	1) Fill system or part thereof with water/chlorine solution with at least 50 ppm of chlorine. Isolate with valves and allow to stand for 24 hours.
	2) Fill system or part thereof with water/chlorine solution with at least 200 ppm of chlorine. Isolate and allow to stand for three hours.

	c. Flush system with clean, potable water until no chlorine is in water coming from system after the standing time.
	d. Repeat procedures if biological examination shows contamination.
	e. Submit water samples in sterile bottles to authorities having jurisdiction.


	B. Prepare and submit reports of purging and disinfecting activities. Include copies of water-sample approvals from authorities having jurisdiction.
	C. Clean interior of domestic water piping system. Remove dirt and debris as work progresses.

	3.11 PIPING SCHEDULE
	A. Transition and special fittings with pressure ratings at least equal to piping rating may be used in applications below unless otherwise indicated.
	B. Flanges and unions may be used for aboveground piping joints unless otherwise indicated.
	C. Aboveground domestic water piping, NPS 2 and smaller, shall be the following:
	1. Hard copper tube, ASTM B 88, Type L (ASTM B 88M, Type B); cast-or wrought-copper, solder-joint fittings; and soldered joints.




	221316 FL - SANITARY WASTE AND VENT PIPING
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Pipe and fittings.
	2. Specialty pipe fittings.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.5 FIELD CONDITIONS
	A. Interruption of Existing Sanitary Waste Service: Do not interrupt service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary service according to requirements...
	1. Notify Owner no fewer than two days in advance of proposed interruption of sanitary waste service.
	2. Do not proceed with interruption of sanitary waste service without Owner's written permission.



	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Components and installation shall be capable of withstanding the following minimum working pressure unless otherwise indicated:
	1. Soil, Waste, and Vent Piping: 10-foot head of water.


	2.2 PIPING MATERIALS
	A. Piping materials shall bear label, stamp, or other markings of specified testing agency.
	B. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting materials, and joining methods for specific services, service locations, and pipe sizes.

	2.3 HUBLESS, CAST-IRON SOIL PIPE AND FITTINGS
	A. Pipe and Fittings: ASTM A 888 or CISPI 301.
	B. Heavy-Duty, Hubless-Piping Couplings:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. ANACO-Husky.
	b. Clamp-All Corp.
	c. Tyler Pipe.

	2. Standards: ASTM C 1277 and ASTM C 1540.
	3. Description: Stainless-steel shield with stainless-steel bands and tightening devices; and ASTM C 564, rubber sleeve with integral, center pipe stop.


	2.4 PVC PIPE AND FITTINGS
	A. Comply with NSF 14, "Plastics Piping Systems Components and Related Materials," for plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent piping and "NSF-sewer" for plastic sewer piping.
	B. Solid-Wall PVC Pipe: ASTM D 2665, drain, waste, and vent.
	C. PVC Socket Fittings: ASTM D 2665, made to ASTM D 3311, drain, waste, and vent patterns and to fit Schedule 40 pipe.
	D. Adhesive Primer: ASTM F 656.
	E. Solvent Cement: ASTM D 2564.

	2.5 SPECIALTY PIPE FITTINGS
	A. Transition Couplings:
	1. Fitting-Type Transition Couplings: Manufactured piping coupling or specified piping system fitting.
	2. Shielded, Nonpressure Transition Couplings:
	3. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Cascade Waterworks Mfg. Co.
	b. Mission Rubber Company; a division of MCP Industries, Inc.

	4. Standard: ASTM C 1460.
	5. Description: Elastomeric or rubber sleeve with full-length, corrosion-resistant outer shield and corrosion-resistant-metal tension band and tightening mechanism on each end.
	6. End Connections: Same size as and compatible with pipes to be joined.



	PART 3 -  EXECUTION
	3.1 PIPING INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.
	1. Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.
	2. Install piping as indicated unless deviations to layout are approved on coordination drawings.

	B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	C. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated otherwise.
	D. Install piping at indicated slopes.
	E. Install piping free of sags and bends.
	F. Install fittings for changes in direction and branch connections.
	G. Install piping to allow application of insulation.
	H. Make changes in direction for soil and waste drainage and vent piping using appropriate branches, bends, and long-sweep bends.
	1. Sanitary tees and short-sweep 1/4 bends may be used on vertical stacks if change in direction of flow is from horizontal to vertical.
	2. Use long-turn, double Y-branch and 1/8-bend fittings if two fixtures are installed back to back or side by side with common drain pipe.
	a. Straight tees, elbows, and crosses may be used on vent lines.

	3. Do not change direction of flow more than 90 degrees.
	4. Use proper size of standard increasers and reducers if pipes of different sizes are connected.
	a. Reducing size of waste piping in direction of flow is prohibited.


	I. Install soil and waste and vent piping at the following minimum slopes unless otherwise indicated:
	1. Horizontal Sanitary Waste Piping: 2 percent downward in direction of flow for piping NPS 3 and smaller; 1 percent downward in direction of flow for piping NPS 4 and larger.
	2. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

	J. Install cast-iron soil piping according to CISPI's "Cast Iron Soil Pipe and Fittings Handbook," Chapter IV, "Installation of Cast Iron Soil Pipe and Fittings."
	K. Install aboveground PVC piping according to ASTM D 2665.
	L. Plumbing Specialties:
	1. "Sanitary Waste Piping Specialties."

	M. Install cleanouts at grade and extend to where building sanitary drains connect to building sanitary sewers in sanitary waste gravity-flow piping.
	1. Install cleanout fitting with closure plug inside the building in sanitary drainage force-main piping.
	2. Comply with requirements for cleanouts specified in Section 221319 "Sanitary Waste Piping Specialties."

	N. Do not enclose, cover, or put piping into operation until it is inspected and approved by authorities having jurisdiction.
	O. Install escutcheons for piping penetrations of walls, ceilings, and floors.
	1. Comply with requirements for escutcheons specified in Section 220518 "Escutcheons for Plumbing Piping."


	3.2 JOINT CONSTRUCTION
	A. Join hubless, cast-iron soil piping according to CISPI 310 and CISPI's "Cast Iron Soil Pipe and Fittings Handbook" for hubless-piping coupling joints.
	B. Join stainless-steel pipe and fittings with gaskets according to ASME A112.3.1.
	C. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe and fittings according to the following:
	1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent cements.
	2. PVC Piping: Join according to ASTM D 2855 and ASTM D 2665 appendixes.


	3.3 SPECIALTY PIPE FITTING INSTALLATION
	A. Transition Couplings:
	1. Install transition couplings at joints of piping with small differences in ODs.
	2. In Waste Drainage Piping: Shielded, nonpressure transition couplings.
	a. NPS 1-1/2 and Smaller: Fitting-type transition couplings.
	b. NPS 2 and Larger: Pressure transition couplings.



	3.4 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hanger and support devices and installation specified in Section 220529 "Hangers and Supports for Plumbing Piping and Equipment."
	1. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments.
	2. Install stainless-steel pipe hangers for horizontal piping in corrosive environments.
	3. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments.
	4. Install stainless-steel pipe support clamps for vertical piping in corrosive environments.
	5. Vertical Piping: MSS Type 8 or Type 42, clamps.
	6. Install individual, straight, horizontal piping runs:
	a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers.

	7. Multiple, Straight, Horizontal Piping Runs 100 Feet or Longer: MSS Type 44, pipe rolls. Support pipe rolls on trapeze.

	B. Support horizontal piping within 12 inches of each fitting and coupling.
	C. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch minimum rods.
	D. Install hangers for cast-iron soil piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2: 60 inches with 3/8-inch rod.
	2. NPS 3: 60 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5: 60 inches with 5/8-inch rod.
	4. Spacing for 10-foot lengths may be increased to 10 feet. Spacing for fittings is limited to 60 inches.

	E. Install supports for vertical cast-iron soil piping every 15 feet.
	F. Install hangers for PVC piping with the following maximum horizontal spacing and minimum rod diameters:
	1. NPS 1-1/2 and NPS 2: 48 inches with 3/8-inch rod.
	2. NPS 3: 48 inches with 1/2-inch rod.
	3. NPS 4 and NPS 5: 48 inches with 5/8-inch rod.

	G. Install supports for vertical PVC piping every 48 inches.
	H. Support piping and tubing not listed above according to MSS SP-58 and manufacturer's written instructions.

	3.5 CONNECTIONS
	A. Drawings indicate general arrangement of piping, fittings, and specialties.
	B. Connect soil and waste piping to exterior sanitary sewerage piping. Use transition fitting to join dissimilar piping materials.
	C. Connect waste and vent piping to the following:
	1. Plumbing Fixtures: Connect waste piping in sizes indicated, but not smaller than required by plumbing code.
	2. Plumbing Fixtures and Equipment: Connect atmospheric vent piping in sizes indicated, but not smaller than required by authorities having jurisdiction.
	3. Install test tees (wall cleanouts) in conductors near floor and floor cleanouts with cover flush with floor.

	D. Where installing piping adjacent to equipment, allow space for service and maintenance of equipment.

	3.6 IDENTIFICATION
	A. Identify exposed sanitary waste and vent piping.
	B. Comply with requirements for identification specified in Section 220553 "Identification for Plumbing Piping and Equipment."

	3.7 FIELD QUALITY CONTROL
	A. During installation, notify authorities having jurisdiction at least 24 hours before inspection must be made. Perform tests specified below in presence of authorities having jurisdiction.
	1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in after roughing-in and before setting fixtures.
	2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to observe tests specified below and to ensure compliance with requirements.

	B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, make required corrections and arrange for reinspection.
	C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction.
	D. Test sanitary waste and vent piping according to procedures of authorities having jurisdiction or, in absence of published procedures, as follows:
	1. Test for leaks and defects in new piping and parts of existing piping that have been altered, extended, or repaired.
	a. If testing is performed in segments, submit separate report for each test, complete with diagram of portion of piping tested.

	2. Leave uncovered and unconcealed new, altered, extended, or replaced waste and vent piping until it has been tested and approved.
	a. Expose work that was covered or concealed before it was tested.

	3. Roughing-in Plumbing Test Procedure: Test waste and vent piping except outside leaders on completion of roughing-in.
	a. Close openings in piping system and fill with water to point of overflow, but not less than 10-foot head of water.
	b. From 15 minutes before inspection starts to completion of inspection, water level must not drop.
	c. Inspect joints for leaks.

	4. Finished Plumbing Test Procedure: After plumbing fixtures have been set and traps filled with water, test connections and prove they are gastight and watertight.
	a. Plug vent-stack openings on roof and building drains where they leave building. Introduce air into piping system equal to pressure of 1-inch wg.
	b. Use U-tube or manometer inserted in trap of water closet to measure this pressure.
	c. Air pressure must remain constant without introducing additional air throughout period of inspection.
	d. Inspect plumbing fixture connections for gas and water leaks.

	5. Repair leaks and defects with new materials and retest piping, or portion thereof, until satisfactory results are obtained.
	6. Prepare reports for tests and required corrective action.


	3.8 CLEANING AND PROTECTION
	A. Clean interior of piping. Remove dirt and debris as work progresses.
	B. Protect sanitary waste and vent piping during remainder of construction period to avoid clogging with dirt and debris and to prevent damage from traffic and construction work.
	C. Place plugs in ends of uncompleted piping at end of day and when work stops.
	D. Repair damage to adjacent materials caused by waste and vent piping installation.

	3.9 PIPING SCHEDULE
	A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated.
	B. Aboveground, soil, waste and vent piping NPS 4 and smaller shall be any of the following:
	1. Hubless, cast-iron soil pipe and fittings; heavy-duty hubless-piping couplings; and coupled joints.
	2. Solid-wall PVC pipe, PVC socket fittings, and solvent-cemented joints.
	3. Dissimilar Pipe-Material Couplings: Shielded, nonpressure transition couplings.




	224213.13 FL - COMMERCIAL WATER CLOSETS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Water closets.
	2. Flushometer valves.
	3. Toilet seats.
	4. Supports.


	1.3 DEFINITIONS
	A. Effective Flush Volume: Average of two reduced flushes and one full flush per fixture.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for water closets.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: Include diagrams for power, signal, and control wiring.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For flushometer valves and electronic sensors to include in operation and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed, but no fewer than one of each type.



	PART 2 -  PRODUCTS
	2.1 WALL-MOUNTED WATER CLOSETS
	A. Water Closets P-1 & P-1A: Wall mounted, top spud, accessible.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Kohler Company Kingston Model K-4323 or comparable product by one of the following:
	a. Crane Plumbing, L.L.C.
	b. American Standard Co.
	c. TOTO USA, INC.

	2. Bowl:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.
	b. Material: Vitreous china.
	c. Type: Siphon jet.
	d. Style: Flushometer valve.
	e. Height: Standard.
	f. Rim Contour: Elongated.
	g. Water Consumption: 1.28 gal. per flush.
	h. Spud Size and Location: NPS 1-1/2; Rear Spud.

	3. Support: Water closet carrier.
	4. Water-Closet Mounting Height: Standard (P-1) and Handicapped (P-1A) according to ICC/ANSI A117.1.


	2.2 FLUSHOMETER VALVES
	A. Hard-Wired, Solenoid-Actuator, Concealed Diaphragm Flushometer Valves P-1 & P-1A:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan 140-1.28 2-10 ¾ LDIM ESS TMO or comparable product by one of the following:
	a. Coyne & Delany Co.
	b. Gerber Plumbing Fixtures LLC.

	2. Standard: ASSE 1037.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated.
	8. Style: Concealed.
	9. Actuator: Solenoid complying with UL 1951, and listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	10. Trip Mechanism: Hard-wired electronic sensor complying with UL 1951, and listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	11. Override: Manual override button.
	12. Consumption: 1.28 gallon per flush.
	13. Minimum Inlet: NPS 1, Rear spud fixture connection.
	14. Minimum Outlet: NPS 1-1/4.


	2.3 TOILET SEATS
	A. Toilet Seats P-1 & P-1A:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Church Seats Model 295C or comparable product by one of the following:
	a. Bemis Manufacturing Company.
	b. Church Seats.
	c. Olsonite Seat Co.

	2. Standard: IAPMO/ANSI Z124.5.
	3. Material: Plastic.
	4. Type: Commercial (Heavy duty).
	5. Shape: Elongated rim, open front.
	6. Hinge: Self-sustaining, check.
	7. Hinge Material: Noncorroding metal.
	8. Seat Cover: Not required.
	9. Color: White.


	2.4 SUPPORTS
	A. Water Closet Carrier:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company.
	b. Jay R. Smith Mfg.
	c. Tyler Pipe; Wade Div.

	2. Standard: ASME A112.6.1M.
	3. Description: Waste-fitting assembly, as required to match drainage piping material and arrangement with faceplates, couplings gaskets, and feet; bolts and hardware matching fixture. Include additional extension coupling, faceplate, and feet for ins...



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before water-closet installation.
	B. Examine walls and floors for suitable conditions where water closets will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Water-Closet Installation:
	1. Install level and plumb according to roughing-in drawings.
	2. Install accessible, wall-mounted water closets at mounting height for handicapped/elderly, according to ICC/ANSI A117.1.

	B. Support Installation:
	1. Use carrier supports with waste-fitting assembly and seal.
	2. Install wall-mounted, back-outlet water-closet supports with waste-fitting assembly and waste-fitting seals; and affix to building substrate.

	C. Flushometer-Valve Installation:
	1. Install flushometer-valve, water-supply fitting on each supply to each water closet.
	2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.
	3. Install lever-handle flushometer valves for accessible water closets with handle mounted on open side of water closet.
	4. Install actuators in locations that are easy for people with disabilities to reach.

	D. Install toilet seats on water closets.
	E. Wall Flange and Escutcheon Installation:
	1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations and within cabinets and millwork.
	2. Install deep-pattern escutcheons if required to conceal protruding fittings.

	F. Joint Sealing:
	1. Seal joints between water closets and walls and floors using sanitary-type, one-part, mildew-resistant silicone sealant.
	2. Match sealant color to water-closet color.
	3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."


	3.3 CONNECTIONS
	A. Connect water closets with water supplies and soil, waste, and vent piping. Use size fittings required to match water closets.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Where installing piping adjacent to water closets, allow space for service and maintenance.

	3.4 ADJUSTING
	A. Operate and adjust water closets and controls. Replace damaged and malfunctioning water closets, fittings, and controls.
	B. Adjust water pressure at flushometer valves to produce proper flow.

	3.5 CLEANING AND PROTECTION
	A. Clean water closets and fittings with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed water closets and fittings.
	C. Do not allow use of water closets for temporary facilities unless approved in writing by Owner.



	224213.16 FL - COMMERCIAL URINALS
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Urinals.
	2. Flushometer valves.
	3. Supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for urinals.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: Include diagrams for power, signal, and control wiring.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For flushometer valves and electronic sensors to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that are packaged with protective covering for storage and identified with labels describing contents.
	1. Flushometer-Valve Repair Kits: Equal to 10 percent of amount of each type installed, but no fewer than one of each type.



	PART 2 -  PRODUCTS
	2.1 WALL-HUNG URINALS
	A. Urinals P-2 and P-2A: Wall hung, back outlet, washout, accessible.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Kohler Company Bardon Model K-4904-ER or comparable product by one of the following:
	a. Crane Plumbing, L.L.C.
	b. American Standard Co.
	c. TOTO USA, INC

	2. Fixture:
	a. Standards: ASME A112.19.2/CSA B45.1 and ASME A112.19.5.
	b. Material: Vitreous china.
	c. Type: Washout with extended shields.
	d. Strainer or Trapway: Manufacturer's standard strainer with integral trap.
	e. Water Consumption: 0.125 gallons per flush.
	f. Spud Size and Location: NPS 3/4 back.
	g. Outlet Size and Location: NPS 2, back.
	h. Color: White.

	3. Flushometer Valve: Refer to "Urinal Flushometer Valves" Article.
	4. Waste Fitting:
	a. Standard: ASME A112.18.2/CSA B125.2 for coupling.
	b. Size: NPS 2.

	5. Support: Type I Urinal Carrier with fixture support plates and coupling with seal and fixture bolts and hardware matching fixture. Include rectangular, steel uprights..
	6. Urinal Mounting Height: Standard (P-1), Handicapped (P-1A) according to ICC A117.1.


	2.2 URINAL FLUSHOMETER VALVES
	A. Hard-Wired, Solenoid-Actuator, Diaphragm Flushometer Valves P-2 and P-2A:
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Sloan 195-0.125 2-10 ¾ DBP ESS TMO or comparable product by one of the following:
	a. Coyne & Delany Co.
	b. Gerber Plumbing Fixtures LLC.

	2. Standard: ASSE 1037.
	3. Minimum Pressure Rating: 125 psig.
	4. Features: Include integral check stop and backflow-prevention device.
	5. Material: Brass body with corrosion-resistant components.
	6. Exposed Flushometer-Valve Finish: Chrome plated.
	7. Panel Finish: Chrome plated.
	8. Style: Concealed.
	9. Actuator: Solenoid complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	10. Trip Mechanism: Hard-wired electronic sensor complying with UL 1951; listed and labeled as defined in NFPA 70, by a qualified testing agency; and marked for intended location and application.
	11. Override: Manual override button.
	12. Consumption: 0.125 gallon per flush.
	13. Minimum Inlet: NPS ¾, Rear spud fixture connection
	14. Minimum Outlet: NPS 3/4.


	2.3 SUPPORTS
	A. Type I Urinal Carrier:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company.
	b. Jay R. Smith Mfg.
	c. Tyler Pipe; Wade Div.

	2. Standard: ASME A112.6.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before urinal installation.
	B. Examine walls and floors for suitable conditions where urinals will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Urinal Installation:
	1. Install urinals level and plumb according to roughing-in drawings.
	2. Install wall-hung, back-outlet urinals onto waste fitting seals and attached to supports.
	3. Install accessible, wall-mounted urinals at mounting height for the handicapped/elderly, according to ICC/ANSI A117.1.

	B. Support Installation:
	1. Install supports, affixed to building substrate, for wall-hung urinals.
	2. Use off-floor carriers with waste fitting and seal for back-outlet urinals.
	3. Use carriers without waste fitting for urinals with tubular waste piping.
	4. Use chair-type carrier supports with rectangular steel uprights for accessible urinals.

	C. Flushometer-Valve Installation:
	1. Install flushometer-valve water-supply fitting on each supply to each urinal.
	2. Attach supply piping to supports or substrate within pipe spaces behind fixtures.

	D. Wall Flange and Escutcheon Installation:
	1. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations.

	E. Joint Sealing:
	1. Seal joints between urinals and walls and floors using sanitary-type, one-part, mildew-resistant silicone sealant.
	2. Match sealant color to urinal color.
	3. Comply with sealant requirements specified in Section 079200 "Joint Sealants."


	3.3 CONNECTIONS
	A. Connect urinals with water supplies and soil, waste, and vent piping. Use size fittings required to match urinals.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."
	D. Where installing piping adjacent to urinals, allow space for service and maintenance.

	3.4 ADJUSTING
	A. Operate and adjust urinals and controls. Replace damaged and malfunctioning urinals, fittings, and controls.
	B. Adjust water pressure at flushometer valves to produce proper flow.

	3.5 CLEANING AND PROTECTION
	A. Clean urinals and fittings with manufacturers' recommended cleaning methods and materials.
	B. Install protective covering for installed urinals and fittings.
	C. Do not allow use of urinals for temporary facilities unless approved in writing by Owner.



	224216.13 FL - COMMERCIAL LAVATORIES
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Lavatories.
	2. Faucets.
	3. Supports.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for lavatories.
	2. Include rated capacities, operating characteristics, electrical characteristics, and furnished specialties and accessories.

	B. Shop Drawings: Include diagrams for power, signal, and control wiring of automatic faucets.

	1.4 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Counter cutout templates for mounting of counter-mounted lavatories.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For lavatories and faucets to include in operation and maintenance manuals.

	1.6 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Faucet Washers and O-Rings: Equal to 10 percent of amount of each type and size installed.
	2. Faucet Cartridges and O-Rings: Equal to 5 percent of amount of each type and size installed.



	PART 2 -  PRODUCTS
	2.1 VITREOUS-CHINA, WALL-MOUNTED LAVATORIES
	A. Lavatory P-3: Ledge back, vitreous china, wall mounted, accessible.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Kohler Company Kingston Model K-2007 or comparable product by one of the following:
	a. Crane Plumbing, L.L.C.
	b. American Standard Co.
	c. TOTO USA, INC

	2. Fixture:
	a. Standard: ASME A112.19.2/CSA B45.1.
	b. Type: For wall hanging.
	c. Nominal Size: Oval, 21 by 18 inches.
	d. Faucet-Hole Punching: One hole.
	e. Faucet-Hole Location: Top.
	f. Color: White.
	g. Mounting Material: Chair carrier.

	3. Support: Type II, concealed-arm lavatory carrier with escutcheons. Include rectangular, steel uprights.
	4. Lavatory Mounting Height: Handicapped/elderly according to ICC A117.1.


	2.2 SOLID-BRASS, AUTOMATICALLY OPERATED LAVATORY FAUCETS
	A. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - Health Effects," for faucet materials that will be in contact with potable water.
	B. Lavatory Faucets P-3 and P-4: Automatic-type, hard-wired, electronic-sensor-operated, nonmixing, solid-brass valve.
	1. Basis-of-Design Product:  Subject to compliance with requirements, provide Chicago Faucets Hytronic Model 116.103.AB.1 and Chicago Faucets mixing valve Model 131-ABNF or comparable product by one of the following:
	a. Delta Faucets.
	b. Bradley.
	c. TOTO USA, INC.

	2. Standards: ASME A112.18.1/CSA B125.1 and UL 1951.
	3. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	4. General: Coordinate faucet inlet with mixing valve supplies and fixture hole punching’s; coordinate outlet with spout and fixture receptor.
	5. Body Type: Single hole.
	6. Body Material: Commercial, solid brass.
	7. Finish: Polished chrome plate.
	8. Maximum Flow Rate: 0.5 gpm of tempered water from mixing valve.
	9. Mounting Type: Deck, concealed.
	10. Spout: Rigid, gooseneck type.
	11. Spout Outlet: Aerator.
	12. Drain: Not part of faucet.
	13. Mixing Valve: Thermostatic mixing valve ASSE 1070.
	14. Transformer: Provide hard wired transformer for multi-faucet use.


	2.3 SUPPORTS
	A. Type II Lavatory Carrier:
	1. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	a. Josam Company.
	b. Jay R. Smith Mfg.
	c. Tyler Pipe; Wade Div.

	2. Standard: ASME A112.6.1M.


	2.4 SUPPLY FITTINGS
	A. NSF Standard: Comply with NSF/ANSI 61 Annex G, "Drinking Water System Components - Health Effects," for supply-fitting materials that will be in contact with potable water.
	B. Standard: ASME A112.18.1/CSA B125.1.
	C. Supply Piping: Chrome-plated-brass pipe or chrome-plated copper tube matching water-supply piping size. Include chrome-plated-brass or stainless-steel wall flange.
	D. Supply Stops: Chrome-plated-brass, one-quarter-turn, ball-type or compression valve with inlet connection matching supply piping.
	E. Operation: Loose key.
	F. Risers:
	1. NPS 3/8.
	2. ASME A112.18.6, braided- or corrugated-stainless-steel, flexible hose riser.


	2.5 WASTE FITTINGS
	A. Standard: ASME A112.18.2/CSA B125.2.
	B. Drain: Grid type with NPS 1-1/4 straight tailpiece.
	C. Trap:
	1. Size: NPS 1-1/2 by NPS 1-1/4.
	2. Material: Chrome-plated, two-piece, cast-brass trap and swivel elbow with 0.032-inch- thick brass tube to wall and chrome-plated, brass or steel wall flange.


	2.6 SUPPORTS
	A. Type II Lavatory Carrier:
	1. Standard: ASME A112.6.1M.



	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine roughing-in of water supply and sanitary drainage and vent piping systems to verify actual locations of piping connections before lavatory installation.
	B. Examine counters and walls for suitable conditions where lavatories will be installed.
	C. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install lavatories level and plumb according to roughing-in drawings.
	B. Install supports, affixed to building substrate, for wall-mounted lavatories.
	C. Install accessible wall-mounted lavatories at handicapped/elderly mounting height for people with disabilities or the elderly, according to ICC/ANSI A117.1.
	D. Install wall flanges or escutcheons at piping wall penetrations in exposed, finished locations. Use deep-pattern escutcheons if required to conceal protruding fittings. Comply with escutcheon requirements specified in Section 220518 "Escutcheons fo...
	E. Seal joints between lavatories, counters, and walls using sanitary-type, one-part, mildew-resistant silicone sealant. Match sealant color to fixture color. Comply with sealant requirements specified in Section 079200 "Joint Sealants."
	F. Install protective shielding pipe covers and enclosures on exposed supplies and waste piping of accessible lavatories. Comply with requirements in Section 220719 "Plumbing Piping Insulation."

	3.3 CONNECTIONS
	A. Connect fixtures with water supplies, stops, and risers, and with traps, soil, waste, and vent piping. Use size fittings required to match fixtures.
	B. Comply with water piping requirements specified in Section 221116 "Domestic Water Piping."
	C. Comply with soil and waste piping requirements specified in Section 221316 "Sanitary Waste and Vent Piping."

	3.4 ADJUSTING
	A. Operate and adjust lavatories and controls. Replace damaged and malfunctioning lavatories, fittings, and controls.
	B. Adjust water pressure at faucets to produce proper flow.

	3.5 CLEANING AND PROTECTION
	A. After completing installation of lavatories, inspect and repair damaged finishes.
	B. Clean lavatories, faucets, and other fittings with manufacturers' recommended cleaning methods and materials.
	C. Provide protective covering for installed lavatories and fittings.
	D. Do not allow use of lavatories for temporary facilities unless approved in writing by Owner.



	230529 sf - hangers and supports for hvac piping and equipment
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Metal pipe hangers and supports.
	2. Thermal-hanger shield inserts.
	3. Equipment supports.


	1.2 PERFORMANCE REQUIREMENTS
	A. Structural Performance: Hangers and supports for HVAC piping and equipment shall withstand the effects of gravity loads and stresses within limits and under conditions indicated according to ASCE/SEI 7.
	1. Design supports for multiple pipes capable of supporting combined weight of supported systems, system contents, and test water.
	2. Design equipment supports capable of supporting combined operating weight of supported equipment and connected systems and components.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.


	PART 2 -  PRODUCTS
	2.1 METAL PIPE HANGERS AND SUPPORTS
	A. Carbon-Steel Pipe Hangers and Supports:
	1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
	2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.
	3. Nonmetallic Coatings: Plastic coating, jacket, or liner.
	4. Padded Hangers: Hanger with fiberglass or other pipe insulation pad or cushion to support bearing surface of piping.
	5. Hanger Rods: Continuous-thread rod, nuts, and washer made of carbon steel.

	B. Copper Pipe Hangers:
	1. Description: MSS SP-58, Types 1 through 58, copper-coated-steel, factory-fabricated components.
	2. Hanger Rods: Continuous-thread rod, nuts, and washer made of copper-coated steel or stainless steel.


	2.2 THERMAL-HANGER SHIELD INSERTS
	A. Insulation-Insert Material: ASTM C 552, Type II cellular glass with 100-psig minimum compressive strength and vapor barrier.
	B. For Clamped Systems: Insert and shield shall cover entire circumference of pipe.
	C. For Clevis or Band Hangers: Insert and shield shall cover lower 180 degrees of pipe.
	D. Insert Length: Extend 2 inches beyond sheet metal shield for piping operating below ambient air temperature.

	2.3 EQUIPMENT SUPPORTS
	A. Description: Welded, shop- or field-fabricated equipment support made from structural carbon-steel shapes.

	2.4 MISCELLANEOUS MATERIALS
	A. Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and galvanized.


	PART 3 -  EXECUTION
	3.1 HANGER AND SUPPORT INSTALLATION
	A. Metal Pipe-Hanger Installation: Comply with MSS SP-69 and MSS SP-89. Install hangers, supports, clamps, and attachments as required to properly support piping from the building structure.
	B. Thermal-Hanger Shield Installation: Install in pipe hanger or shield for insulated piping.
	C. Install hangers and supports complete with necessary attachments, inserts, bolts, rods, nuts, washers, and other accessories.
	D. Install hangers and supports to allow controlled thermal and seismic movement of piping systems, to permit freedom of movement between pipe anchors, and to facilitate action of expansion joints, expansion loops, expansion bends, and similar units.
	E. Install lateral bracing with pipe hangers and supports to prevent swaying.
	F. Install building attachments attach to structural steel or wood. Install additional attachments at concentrated loads and at changes in direction of piping.
	G. Load Distribution: Install hangers and supports so that piping live and dead loads and stresses from movement will not be transmitted to connected equipment.
	H. Pipe Slopes: Install hangers and supports to provide indicated pipe slopes and to not exceed maximum pipe deflections allowed by ASME B31.9 for building services piping.
	I. Insulated Piping:
	1. Attach clamps and spacers to piping.
	a. Piping Operating above Ambient Air Temperature: Clamp may project through insulation.
	b. Piping Operating below Ambient Air Temperature: Use thermal-hanger shield insert with clamp sized to match OD of insert.
	c. Do not exceed pipe stress limits allowed by ASME B31.9 for building services piping.

	2. Install MSS SP-58, Type 39, protection saddles if insulation without vapor barrier is indicated. Fill interior voids with insulation that matches adjoining insulation.
	a. Option: Thermal-hanger shield inserts may be used.

	3. Install MSS SP-58, Type 40, protective shields on cold piping with vapor barrier. Shields shall span an arc of 180 degrees.
	a. Option: Thermal-hanger shield inserts may be used.

	4. Shield Dimensions for Pipe: Not less than the following:
	a. NPS 1/4 to NPS 3-1/2: 12 inches long and 0.048 inch thick.

	5. Thermal-Hanger Shields: Install with insulation same thickness as piping insulation.


	3.2 EQUIPMENT SUPPORTS
	A. Provide lateral bracing, to prevent swaying, for equipment supports.

	3.3 ADJUSTING
	A. Hanger Adjustments: Adjust hangers to distribute loads equally on attachments and to achieve indicated slope of pipe.
	B. Trim excess length of continuous-thread hanger and support rods to 1-1/2 inches.

	3.4 HANGER AND SUPPORT SCHEDULE
	A. Specific hanger and support requirements are in Sections specifying piping systems and equipment.
	B. Comply with MSS SP-69 for pipe-hanger selections and applications that are not specified in piping system Sections.
	C. Use hangers and supports with galvanized metallic coatings for piping and equipment that will not have field-applied finish.
	D. Use nonmetallic coatings on attachments for electrolytic protection where attachments are in direct contact with copper tubing.
	E. Use carbon-steel pipe hangers, supports and attachments for general service applications.
	F. Use copper-plated pipe hangers and copper attachments for copper piping and tubing.
	G. Use thermal-hanger shield inserts for insulated piping and tubing.
	H. Horizontal-Piping Hangers and Supports: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Adjustable, Steel Clevis Hangers (MSS Type 1): For suspension of noninsulated or insulated, stationary pipes NPS 1/2 to NPS 30.

	I. Hanger-Rod Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel Turnbuckles (MSS Type 13): For adjustment up to 6 inches for heavy loads.
	2. Steel Clevises (MSS Type 14): For 120 to 450 deg F piping installations.

	J. Building Attachments: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Top-Beam C-Clamps (MSS Type 19): For use under roof installations with bar-joist construction, to attach to top flange of structural shape.
	2. Side-Beam or Channel Clamps (MSS Type 20): For attaching to bottom flange of beams, channels, or angles.
	3. Center-Beam Clamps (MSS Type 21): For attaching to center of bottom flange of beams.
	4. Welded Beam Attachments (MSS Type 22): For attaching to bottom of beams if loads are considerable and rod sizes are large.
	5. C-Clamps (MSS Type 23): For structural shapes.
	6. Welded-Steel Brackets: For support of pipes from below, or for suspending from above by using clip and rod. Use one of the following for indicated loads:
	a. Light (MSS Type 31): 750 lb.

	7. Side-Beam Brackets (MSS Type 34): For sides of steel or wooden beams.
	8. Plate Lugs (MSS Type 57): For attaching to steel beams if flexibility at beam is required.

	K. Saddles and Shields: Unless otherwise indicated and except as specified in piping system Sections, install the following types:
	1. Steel-Pipe-Covering Protection Saddles (MSS Type 39): To fill interior voids with insulation that matches adjoining insulation.
	2. Protection Shields (MSS Type 40): Of length recommended in writing by manufacturer to prevent crushing insulation.
	3. Thermal-Hanger Shield Inserts: For supporting insulated pipe.




	230593 sf - testing, adjusting, and balancing for hvac
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Balancing Air Systems:
	a. Constant-volume air systems.

	2. Testing, Adjusting, and Balancing Equipment:
	a. Condensing units.

	3. Testing, adjusting, and balancing existing systems and equipment.


	1.2 DEFINITIONS
	A. AABC: Associated Air Balance Council.
	B. NEBB: National Environmental Balancing Bureau.
	C. TAB: Testing, adjusting, and balancing.
	D. TABB: Testing, Adjusting, and Balancing Bureau.
	E. TAB Specialist: An entity engaged by contractor to perform TAB Work.

	1.3 ACTION SUBMITTALS
	A. Certified TAB reports.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: Within 60 days of Contractor's Notice to Proceed, submit documentation that the TAB specialist and this Project's TAB team members meet the qualifications specified in "Quality Assurance" Article.
	B. Strategies and Procedures Plan: Within 60 days of Contractor's Notice to Proceed, submit TAB strategies and step-by-step procedures as specified in "Preparation" Article.
	C. System Readiness Checklists: Within 60 days of Contractor's Notice to Proceed, submit system readiness checklists as specified in "Preparation" Article.
	D. Examination Report: Submit a summary report of the examination review required in "Examination" Article.
	E. Certified TAB reports.
	F. Sample report forms.
	G. Instrument calibration reports, to include the following:
	1. Instrument type and make.
	2. Serial number.
	3. Application.
	4. Dates of use.
	5. Dates of calibration.


	1.5 QUALITY ASSURANCE
	A. TAB Specialists Qualifications: Certified by AABC, NEBB, or TABB.
	1. TAB Field Supervisor: Employee of the TAB specialist and certified by AABC, NEBB, or TABB.
	2. TAB Technician: Employee of the TAB specialist and certified by AABC, NEBB, or TABB as a TAB technician.

	B. Certify TAB field data reports and perform the following:
	1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.
	2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and referenced in this Specification.

	C. TAB Report Forms: Use standard TAB contractor's forms approved by Architect.
	D. Instrumentation Type, Quantity, Accuracy, and Calibration: As described in ASHRAE 111, Section 5, "Instrumentation."
	E. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	F. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."

	1.6 FIELD CONDITIONS
	A. Partial Owner Occupancy: Owner may occupy completed areas of building before Substantial Completion. Cooperate with Owner during TAB operations to minimize conflicts with Owner's operations.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify that locations of these balancing devices are applicable for ...
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine ceiling plenums used for supply, return, or relief air to verify that they meet the leakage class of connected ducts. Verify that penetrations in plenum walls are sealed.
	E. Examine equipment performance data including fan and pump curves.
	1. Relate performance data to Project conditions and requirements, including system effects that can create undesired or unpredicted conditions that cause reduced capacities in all or part of a system.
	2. Calculate system-effect factors to reduce performance ratings of HVAC equipment when installed under conditions different from the conditions used to rate equipment performance. To calculate system effects for air systems, use tables and charts fou...

	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and filters and verify that bearings are greased, belts are aligned and tight, and equipment with functioning controls is ready for operation.
	I. Examine control valves for proper installation for their intended function of throttling, diverting, or mixing fluid flows.
	J. Examine heat-transfer coils for correct piping connections and for clean and straight fins.
	K. Examine system pumps to ensure absence of entrained air in the suction piping.
	L. Examine operating safety interlocks and controls on HVAC equipment.
	M. Report deficiencies discovered before and during performance of TAB procedures. Observe and record system reactions to changes in conditions. Record default set points if different from indicated values.

	3.2 PREPARATION
	A. Prepare a TAB plan that includes the following:
	1. Equipment and systems to be tested.
	2. Strategies and step-by-step procedures for balancing the systems.
	3. Instrumentation to be used.
	4. Sample forms with specific identification for all equipment.

	B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness for TAB work. Include, at a minimum, the following:
	1. Airside:
	a. Verify that leakage and pressure tests on air distribution systems have been satisfactorily completed.
	b. Duct systems are complete with terminals installed.
	c. Volume, smoke, and fire dampers are open and functional.
	d. Clean filters are installed.
	e. Fans are operating, free of vibration, and rotating in correct direction.
	f. Automatic temperature-control systems are operational.
	g. Ceilings are installed.
	h. Windows and doors are installed.
	i. Suitable access to balancing devices and equipment is provided.

	2. Hydronics:
	a. Verify leakage and pressure tests on water distribution systems have been satisfactorily completed.
	b. Piping is complete.
	c. Water treatment is complete.
	d. Systems are flushed, filled, and air purged.
	e. Strainers are pulled and cleaned.
	f. Control valves are functioning per the sequence of operation.
	g. Shutoff and balance valves have been verified to be 100 percent open.
	h. Pumps are started and proper rotation is verified.
	i. Pump gage connections are installed directly at pump inlet and outlet flanges or in discharge and suction pipe prior to valves or strainers.
	j. Suitable access to balancing devices and equipment is provided.



	3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING
	A. Perform testing and balancing procedures on each system according to the procedures contained in AABC's "National Standards for Total System Balance", NEBB's "Procedural Standards for Testing, Adjusting, and Balancing of Environmental Systems", or ...
	B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	1. After testing and balancing, patch probe holes in ducts with same material and thickness as used to construct ducts.
	2. After testing and balancing, install test ports and duct access doors that comply with requirements in Section 233300 "Air Duct Accessories."
	3. Install and join new insulation that matches removed materials. Restore insulation, coverings, vapor barrier, and finish according to Section 230713 "Duct Insulation," and Section 230719 "HVAC Piping Insulation."

	C. Mark equipment and balancing devices, including damper-control positions, valve position indicators, fan-speed-control levers, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and recommended testing procedures. Cross-check the summation of required outlet volumes with required fan volumes.
	B. Determine the best locations in main and branch ducts for accurate duct-airflow measurements.
	C. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
	D. Verify that motor starters are equipped with properly sized thermal protection.
	E. Check dampers for proper position to achieve desired airflow path.
	F. Check for airflow blockages.
	G. Check condensate drains for proper connections and functioning.
	H. Check for proper sealing of air-handling-unit components.
	I. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts."

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	1. Measure total airflow.
	a. Set outside-air, return-air, and relief-air dampers for proper position that simulates minimum outdoor-air conditions.
	b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, perform multiple Pitot-tube traverses to obtain total airflow.
	c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil traverse may be acceptable.
	d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at terminals and calculate the total airflow.

	2. Measure fan static pressures as follows to determine actual static pressure:
	a. Measure outlet static pressure as far downstream from the fan as practical and upstream from restrictions in ducts such as elbows and transitions.
	b. Measure static pressure directly at the fan outlet or through the flexible connection.
	c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, upstream from the flexible connection, and downstream from duct restrictions.
	d. Measure inlet static pressure of double-inlet fans through the wall of the plenum that houses the fan.

	3. Measure static pressure across each component that makes up an air-handling unit.
	a. Report the cleanliness status of filters and the time static pressures are measured.


	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. Measure air outlets and inlets without making adjustments.
	1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions and calculating factors.

	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values. Make adjustments using branch volume dampers rather than extractors and the dampers at air terminals.
	1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities without generating noise levels above the limitations prescribed by the Contract Documents.
	2. Adjust patterns of adjustable outlets for proper distribution without drafts.


	3.6 PROCEDURES FOR CONDENSING UNITS
	A. Verify proper rotation of fans.
	B. Record fan and motor operating data.

	3.7 PROCEDURES FOR TESTING, ADJUSTING, AND BALANCING EXISTING SYSTEMS
	A. Perform a preconstruction inspection of existing equipment that is to remain and be reused.
	1. Measure and record the operating speed, airflow, and static pressure of each fan.
	2. Measure motor voltage and amperage. Compare the values to motor nameplate information.
	3. Check the refrigerant charge.
	4. Check the condition of filters.
	5. Check the condition of coils.
	6. Check the operation of the drain pan and condensate-drain trap.
	7. Check bearings and other lubricated parts for proper lubrication.
	8. Report on the operating condition of the equipment and the results of the measurements taken. Report deficiencies.

	B. Before performing testing and balancing of existing systems, inspect existing equipment that is to remain and be reused to verify that existing equipment has been cleaned and refurbished. Verify the following:
	1. New filters are installed.
	2. Coils are clean and fins combed.
	3. Drain pans are clean.
	4. Fans are clean.
	5. Bearings and other parts are properly lubricated.
	6. Deficiencies noted in the preconstruction report are corrected.

	C. Perform testing and balancing of existing systems to the extent that existing systems are affected by the renovation work.
	1. Compare the indicated airflow of the renovated work to the measured fan airflows, and determine the new fan speed and the face velocity of filters and coils.
	2. Verify that the indicated airflows of the renovated work result in filter and coil face velocities and fan speeds that are within the acceptable limits defined by equipment manufacturer.
	3. If calculations increase or decrease the airflow rates and water flow rates by more than 5 percent, make equipment adjustments to achieve the calculated rates. If increase or decrease is 5 percent or less, equipment adjustments are not required.
	4. Balance each air outlet.


	3.8 TOLERANCES
	A. Set HVAC system's air flow rates and water flow rates within the following tolerances:
	1. Supply, Return, and Exhaust Fans and Equipment with Fans: Plus or minus 10 percent.
	2. Air Outlets and Inlets: Plus or minus 10 percent.
	3. Heating-Water Flow Rate:  Plus or minus 10 percent.




	230713 sf - duct insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following duct services:
	1. Indoor, concealed supply and outdoor air.
	2. Indoor, exposed outdoor air.
	3. Outdoor, exposed outdoor and return air.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.3 QUALITY ASSURANCE
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing agency acceptable to authorities having jurisdiction. Factory label insulation and jacket materi...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.



	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Comply with requirements in "Duct Insulation Schedule, General," and "Indoor Duct and Plenum Insulation Schedule."
	B. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	C. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	D. Mineral-Fiber Blanket Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 553, Type III with factory-applied FSP jacket. Factory-applied jacket requirements are specified in "Factory-Applied Jackets" Article.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; Commercial Board.
	b. Johns Manville; 800 Series Spin-Glas.
	c. Knauf Insulation; Insulation Board with ECOSE Technology.
	d. Manson Insulation Inc.; AK Board.
	e. Owens Corning; Fiberglas 700 Series.


	E. Mineral-Fiber Board Insulation: Mineral or glass fibers bonded with a thermosetting resin. Comply with ASTM C 612, Type IA or Type IB. For duct and plenum applications, provide insulation without factory-applied jacket. Factory-applied jacket requi...
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. CertainTeed Corp.; SoftTouch Duct Wrap.
	b. Johns Manville; Microlite.
	c. Knauf Insulation; Friendly Feel Duct Wrap.
	d. Manson Insulation Inc.; Alley Wrap.
	e. Owens Corning; SOFTR All-Service Duct Wrap.



	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.2 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Mineral-Fiber Adhesive: Comply with MIL-A-3316C, Class 2, Grade A.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-127.
	b. Eagle Bridges - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-60/85-70.
	d. Mon-Eco Industries, Inc.; 22-25.

	2. For indoor applications, adhesive shall have a VOC content of 80 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. PVC Jacket Adhesive: Compatible with PVC jacket.
	D. ASJ Adhesive, and FSK Jacket Adhesive: Comply with MIL-A-3316C, Class 2, Grade A for bonding insulation jacket lap seams and joints.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; CP-82.
	b. Eagle Bridges - Marathon Industries; 225.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-50.
	d. Mon-Eco Industries, Inc.; 22-25.

	2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).


	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	1.1
	2.3 MASTICS
	A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-19565C, Type II.
	1. For indoor applications, use mastics that have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	B. Vapor-Barrier Mastic: Water based; suitable for indoor use on below ambient services.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-80/30-90.
	b. Vimasco Corporation; 749.

	2. Water-Vapor Permeance: ASTM E 96/E 96M, Procedure B, 0.013 perm at 43-mil dry film thickness.
	3. Service Temperature Range: Minus 20 to plus 180 deg F.
	4. Solids Content: ASTM D 1644, 58 percent by volume and 70 percent by weight.
	5. Color: White.


	2.4 SEALANTS
	A. FSK and Metal Jacket Flashing Sealants:
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: Aluminum.

	B. ASJ Flashing Sealants, and Vinyl and PVC Jacket Flashing Sealants:
	1. Materials shall be compatible with insulation materials, jackets, and substrates.
	2. Fire- and water-resistant, flexible, elastomeric sealant.
	3. Service Temperature Range: Minus 40 to plus 250 deg F.
	4. Color: White.


	2.5 FACTORY-APPLIED JACKETS
	A. Insulation system schedules indicate factory-applied jackets on various applications. When factory-applied jackets are indicated, comply with the following:
	1. FSP Jacket: Aluminum-foil, fiberglass-reinforced scrim with polyethylene backing; complying with ASTM C 1136, Type II.

	B. FSK Tape: Foil-face, vapor-retarder tape matching factory-applied jacket with acrylic adhesive; complying with ASTM C 1136.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. ABI, Ideal Tape Division; 491 AWF FSK.
	b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0827.
	c. Compac Corporation; 110 and 111.
	d. Venture Tape; 1525 CW NT, 1528 CW, and 1528 CW/SQ.

	2. Width: 3 inches.
	3. Thickness: 6.5 mils.
	4. Adhesion: 90 ounces force/inch in width.
	5. Elongation: 2 percent.
	6. Tensile Strength: 40 lbf/inch in width.


	2.6 FIELD-APPLIED JACKETS
	A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.
	B. PVC Jacket: High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; thickness as scheduled; roll stock ready for shop or field cutting and forming. Thickness is indicated in field-applied jacket schedules.
	1. Adhesive: As recommended by jacket material manufacturer.
	2. Color: White.

	C. Metal Jacket:
	1. Aluminum Jacket: Comply with ASTM B 209 (ASTM B 209M), Alloy 3003, 3005, 3105, or 5005, Temper H-14.
	a. Sheet and roll stock ready for shop or field sizing.
	b. Finish and thickness are indicated in field-applied jacket schedules.
	c. Moisture Barrier for Outdoor Applications: 3-mil-thick, heat-bonded polyethylene and kraft paper.



	2.7 SECUREMENTS
	A. Insulation Pins and Hangers:
	1. Metal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate welded to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place. Comply with t...
	a. Baseplate: Perforated, galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
	b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- diameter shank, length to suit depth of insulation indicated.
	c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	2. Nonmetal, Adhesively Attached, Perforated-Base Insulation Hangers: Baseplate fastened to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place. Comply w...
	a. Baseplate: Perforated, nylon sheet, 0.030 inch thick by 1-1/2 inches in diameter.
	b. Spindle: Nylon, 0.106-inch- diameter shank, length to suit depth of insulation indicated, up to 2-1/2 inches.
	c. Adhesive: Recommended by hanger manufacturer. Product with demonstrated capability to bond insulation hanger securely to substrates indicated without damaging insulation, hangers, and substrates.

	3. Self-Sticking-Base Insulation Hangers: Baseplate welded to projecting spindle that is capable of holding insulation, of thickness indicated, securely in position indicated when self-locking washer is in place. Comply with the following requirements:
	a. Baseplate: Galvanized carbon-steel sheet, 0.030 inch thick by 2 inches square.
	b. Spindle: Copper- or zinc-coated, low-carbon steel, fully annealed, 0.106-inch- diameter shank, length to suit depth of insulation indicated.
	c. Adhesive-backed base with a peel-off protective cover.

	4. Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick, galvanized-steel sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in diameter.
	a. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure permanent retention of cap in exposed locations.

	5. Nonmetal Insulation-Retaining Washers: Self-locking washers formed from 0.016-inch- thick nylon sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 inches in diameter.

	B. Staples: Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel.

	2.8 CORNER ANGLES
	A. PVC Corner Angles: 30 mils thick, minimum 1 by 1 inch, PVC according to ASTM D 1784, Class 16354-C. White or color-coded to match adjacent surface.


	PART 1 -
	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of ducts and fittings.
	B. Install insulation materials, vapor barriers or retarders, jackets, and thicknesses required for each item of duct system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Keep insulation materials dry during application and finishing.
	G. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	H. Install insulation with least number of joints practical.
	I. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.

	J. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	K. Install insulation with factory-applied jackets as follows:
	1. Draw jacket tight and smooth.
	2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket. Secure strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.
	3. Overlap jacket longitudinal seams at least 1-1/2 inches. Clean and dry surface to receive self-sealing lap. Staple laps with outward clinching staples along edge at 4 inches o.c.
	a. For below ambient services, apply vapor-barrier mastic over staples.

	4. Cover joints and seams with tape, according to insulation material manufacturer's written instructions, to maintain vapor seal.
	5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends adjacent to duct flanges and fittings.

	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.

	3.3 PENETRATIONS
	A. Insulation Installation at Interior Wall and Partition Penetrations: Install insulation continuously through walls and partitions.

	3.4 INSTALLATION OF MINERAL-FIBER INSULATION
	A. Blanket Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 50 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline of duct. Space 3 inches maximum from insulation end joints, and 16 inches o.c.
	b. On duct sides with dimensions larger than 18 inches, place pins 16 inches o.c. each way, and 3 inches maximum from insulation joints. Install additional pins to hold insulation tightly against surface at cross bracing.
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Impale insulation over pins and attach speed washers.
	f. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface. Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from one edge and one end of insulation segme...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and over the surface. Co...

	5. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface. Install insulation on round and flat-oval duct elbows with individually mitered gores cut to fit the elbow.

	B. Board Insulation Installation on Ducts and Plenums: Secure with adhesive and insulation pins.
	1. Apply adhesives according to manufacturer's recommended coverage rates per unit area, for 100 percent coverage of duct and plenum surfaces.
	2. Apply adhesive to entire circumference of ducts and to all surfaces of fittings and transitions.
	3. Install either capacitor-discharge-weld pins and speed washers or cupped-head, capacitor-discharge-weld pins on sides and bottom of horizontal ducts and sides of vertical ducts as follows:
	a. On duct sides with dimensions 18 inches and smaller, place pins along longitudinal centerline of duct. Space 3 inches maximum from insulation end joints, and 16 inches o.c.
	b. On duct sides with dimensions larger than 18 inches, space pins 16 inches o.c. each way, and 3 inches maximum from insulation joints. Install additional pins to hold insulation tightly against surface at cross bracing.
	c. Pins may be omitted from top surface of horizontal, rectangular ducts and plenums.
	d. Do not overcompress insulation during installation.
	e. Cut excess portion of pins extending beyond speed washers or bend parallel with insulation surface. Cover exposed pins and washers with tape matching insulation facing.

	4. For ducts and plenums with surface temperatures below ambient, install a continuous unbroken vapor barrier. Create a facing lap for longitudinal seams and end joints with insulation by removing 2 inches from one edge and one end of insulation segme...
	a. Repair punctures, tears, and penetrations with tape or mastic to maintain vapor-barrier seal.
	b. Install vapor stops for ductwork and plenums operating below 50 deg F at 18-foot intervals. Vapor stops shall consist of vapor-barrier mastic applied in a Z-shaped pattern over insulation face, along butt end of insulation, and over the surface. Co...

	5. Install insulation on rectangular duct elbows and transitions with a full insulation section for each surface. Groove and score insulation to fit as closely as possible to outside and inside radius of elbows. Install insulation on round and flat-ov...
	6. Insulate duct stiffeners, hangers, and flanges that protrude beyond insulation surface with 6-inch-wide strips of same material used to insulate duct. Secure on alternating sides of stiffener, hanger, and flange with pins spaced 6 inches o.c.


	3.5 FIELD-APPLIED JACKET INSTALLATION
	A. Where FSK jackets are indicated, install as follows:
	1. Draw jacket material smooth and tight.
	2. Install lap or joint strips with same material as jacket.
	3. Secure jacket to insulation with manufacturer's recommended adhesive.
	4. Install jacket with 1-1/2-inch laps at longitudinal seams and 3-inch- wide joint strips at end joints.
	5. Seal openings, punctures, and breaks in vapor-retarder jackets and exposed insulation with vapor-barrier mastic.

	B. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for horizontal applications, install with longitudinal seams along top and bottom of tanks and vessels. Seal with manufacturer's recommended adhesive.
	1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish bead along seam and joint edge.

	C. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end joints. Overlap longitudinal seams arranged to shed water. Seal end joints with weatherproof sealant recommended by insulation manufacturer. Secure jacket ...

	1.1
	1.1
	1.1
	3.6 DUCT INSULATION SCHEDULE, GENERAL
	A. Plenums and Ducts Requiring Insulation:
	1. Indoor, concealed supply and outdoor air.
	2. Outdoor, exposed supply, return, exhaust, and outdoor air.

	B. Items Not Insulated:
	1. Factory-insulated flexible ducts.
	2. Factory-insulated plenums and casings.
	3. Flexible connectors.
	4. Vibration-control devices.


	3.7 INDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Concealed, Supply-Air Duct and Plenum Insulation: Mineral-fiber blanket, 2 inches thick and 0.75-lb/cu. ft. nominal density.
	B. Concealed, Outdoor-Air Duct and Plenum Insulation: Mineral-fiber blanket 3 inches thick and 0.75-lb/cu. ft. nominal density.
	C. Exposed, Outdoor-Air Duct and Plenum Insulation: Mineral-fiber blanket, 2 inches thick and 0.75-lb/cu. ft. nominal density.
	D. Exposed, Return-Air and Exhaust-Air Duct and Plenum Insulation for ducts located within the Video Area R-117:  Mineral-fiber blanket, 2 inches thick and 0.75-lb/cu. ft. nominal density.

	3.8 ABOVEGROUND, OUTDOOR DUCT AND PLENUM INSULATION SCHEDULE
	A. Insulation materials and thicknesses are identified below. If more than one material is listed for a duct system, selection from materials listed is Contractor's option.
	B. Exposed, rectangular, supply-air and outdoor-air duct insulation shall be the following:
	1. Mineral-Fiber Board: 3 inches thick and 3-lb/cu. ft. nominal density.

	C. Exposed, rectangular, return-air and exhaust-air duct insulation shall be the following:
	1. Mineral-Fiber Board: 3 inches thick and 3-lb/cu. ft. nominal density.


	3.9 INDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Ducts and Plenums, Concealed:
	1. None.

	D. Ducts and Plenums, Exposed:
	1. Ducts and plenums installed 6 feet or more above finished floor:  None
	2. Ducts and plenums installed less than 6 feet above finished floor:  PVC - 30 mils thick.


	3.10 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE
	A. Install jacket over insulation material. For insulation with factory-applied jacket, install the field-applied jacket over the factory-applied jacket.
	B. If more than one material is listed, selection from materials listed is Contractor's option.
	C. Ducts and Plenums, Exposed:
	1. Aluminum, Smooth: 0.020 inch thick.




	230719 sf - hvac piping insulation
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes insulating the following HVAC piping systems:
	1. Condensate piping, indoors.
	2. Refrigerant suction and hot-gas piping, indoors and outdoors.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.3 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.4 QUALITY ASSURANCE
	A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing identical products according to ASTM E 84, by a testing and inspecting agency acceptable to authorities having jurisdiction. Factory label insulation an...
	1. Insulation Installed Indoors: Flame-spread index of 25 or less, and smoke-developed index of 50 or less.
	2. Insulation Installed Outdoors: Flame-spread index of 75 or less, and smoke-developed index of 150 or less.



	PART 2 -  PRODUCTS
	2.1 INSULATION MATERIALS
	A. Products shall not contain asbestos, lead, mercury, or mercury compounds.
	B. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process.
	C. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply with ASTM C 534, Type I for tubular materials.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA, Inc.; Aerocel.
	b. Armacell LLC; AP Armaflex.
	c. K-Flex USA; Insul-Lock, Insul-Tube, and K-FLEX LS.



	2.2 ADHESIVES
	A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation to itself and to surfaces to be insulated unless otherwise indicated.
	B. Flexible Elastomeric and Polyolefin Adhesive: Comply with MIL-A-24179A, Type II, Class I.
	1. Products: Subject to compliance with requirements, provide one of the following:
	a. Aeroflex USA, Inc.; Aeroseal.
	b. Armacell LLC; Armaflex 520 Adhesive.
	c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-75.
	d. K-Flex USA; R-373 Contact Adhesive.

	2. For indoor applications, adhesive shall have a VOC content of 50 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).



	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will adversely affect insulation application.
	B. Mix insulating cements with clean potable water; if insulating cements are to be in contact with stainless-steel surfaces, use demineralized water.

	3.2 GENERAL INSTALLATION REQUIREMENTS
	A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of voids throughout the length of piping including fittings, valves, and specialties.
	B. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each item of pipe system as specified in insulation system schedules.
	C. Install accessories compatible with insulation materials and suitable for the service. Install accessories that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.
	D. Install insulation with longitudinal seams at top and bottom of horizontal runs.
	E. Install multiple layers of insulation with longitudinal and end seams staggered.
	F. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.
	G. Keep insulation materials dry during application and finishing.
	H. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with adhesive recommended by insulation material manufacturer.
	I. Install insulation with least number of joints practical.
	J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, anchors, and other projections with vapor-barrier mastic.
	1. Install insulation continuously through hangers and around anchor attachments.
	2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs from point of attachment to supported item to point of attachment to structure. Taper and seal ends at attachment to structure with vapor-barrier mastic.
	3. Install insert materials and install insulation to tightly join the insert. Seal insulation to insulation inserts with adhesive or sealing compound recommended by insulation material manufacturer.
	4. Cover inserts with jacket material matching adjacent pipe insulation. Install shields over jacket, arranged to protect jacket from tear or puncture by hanger, support, and shield.

	K. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry film thicknesses.
	L. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.
	M. Finish installation with systems at operating conditions. Repair joint separations and cracking due to thermal movement.
	N. Repair damaged insulation facings by applying same facing material over damaged areas. Extend patches at least 4 inches beyond damaged areas. Adhere, staple, and seal patches similar to butt joints.
	O. For above-ambient services, do not install insulation to the following:
	1. Vibration-control devices.
	2. Testing agency labels and stamps.
	3. Nameplates and data plates.


	3.3 PENETRATIONS
	A. Insulation Installation at Aboveground Exterior Wall Penetrations: Install insulation continuously through wall penetrations.
	1. Seal penetrations with flashing sealant.
	2. For applications requiring only indoor insulation, terminate insulation inside wall surface and seal with joint sealant. For applications requiring indoor and outdoor insulation, install insulation for outdoor applications tightly joined to indoor ...
	3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 inches.
	4. Seal jacket to wall flashing with flashing sealant.

	B. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): Install insulation continuously through walls and partitions.
	C. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation continuously through penetrations of fire-rated walls and partitions.
	1. Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping and fire-resistive joint sealers.


	3.4 GENERAL PIPE INSULATION INSTALLATION
	A. Requirements in this article generally apply to all insulation materials except where more specific requirements are specified in various pipe insulation material installation articles.
	B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions:
	1. Install insulation over fittings and other specialties with continuous thermal and vapor-retarder integrity unless otherwise indicated.
	2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same material and density as adjacent pipe insulation. Each piece shall be butted tightly against adjoining piece and bonded with adhesive. Fill joints, seams, vo...
	3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt each section closely to the next and hold in place with tie wi...
	4. Insulate flanges and unions using a section of oversized preformed pipe insulation. Overlap adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.


	3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION
	A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.
	B. Insulation Installation on Pipe Fittings and Elbows:
	1. Install mitered sections of pipe insulation.
	2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to eliminate openings in insulation that allow passage of air to surface being insulated.


	3.6 FINISHES
	A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of insulation manufacturer's recommended protective coating.

	3.7 PIPING INSULATION SCHEDULE, GENERAL
	A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping system and pipe size range.

	3.8 INDOOR PIPING INSULATION SCHEDULE
	A. Refrigerant Suction, and Hot-Gas Piping: Flexible elastomeric, 1 inch thick.
	B. Heating-Hot-Water Supply and Return, 200 Deg F and Below:  Flexible elastomeric, 1 inch thick.

	3.9 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE
	A. Refrigerant Suction and Hot-Gas Piping: Flexible elastomeric, 2 inch thick.



	230900 FL - INSTRUMENTATION AND CONTROL FOR HVAC
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes control equipment for HVAC systems and components, including control components for terminal heating and cooling units not supplied with factory-wired controls.
	B. The existing building management system is a Johnson Controls Facility Explorer system which utilizes BACNet protocol and provides web based access to the user at the maintenance building located on site.  The extent of this project is to integrate...

	1.3 DEFINITIONS
	A. DDC: Direct digital control.
	B. I/O: Input/output.
	C. BACnet: Building Automation Control Network Protocol, ASHRAE 135. A communications protocol allowing devices to communicate data over and services over a network.
	D. MS/TP: Master slave/token passing.
	E. PC: Personal computer.
	F. PID: Proportional plus integral plus derivative.
	G. RTD: Resistance temperature detector.

	1.4 SYSTEM PERFORMANCE
	A. Comply with the following performance requirements:
	1. Object Command: Reaction time of less than two seconds between operator command of a binary object and device reaction.
	2. Object Scan: Transmit change of state and change of analog values to control units or workstation within six seconds.
	3. Alarm Response Time: Annunciate alarm at workstation within 45 seconds. Multiple workstations must receive alarms within five seconds of each other.
	4. Program Execution Frequency: Run capability of applications as often as five seconds, but selected consistent with mechanical process under control.
	5. Performance: Programmable controllers shall execute DDC PID control loops, and scan and update process values and outputs at least once per second.
	6. Reporting Accuracy and Stability of Control: Report values and maintain measured variables within tolerances as follows:
	a. Ducted Air Temperature: Plus or minus 1 deg F.
	b. Outside Air Temperature: Plus or minus 2 deg F.
	c. Airflow (Pressurized Spaces): Plus or minus 3 percent of full scale.
	d. Airflow (Measuring Stations): Plus or minus 5 percent of full scale.
	e. Airflow (Terminal): Plus or minus 10 percent of full scale.
	f. Electrical: Plus or minus 5 percent of reading.



	1.5 ACTION SUBMITTALS
	A. Product Data: Include manufacturer's technical literature for each control device. Indicate dimensions, capacities, performance characteristics, electrical characteristics, finishes for materials, and installation and startup instructions for each ...
	1. DDC System Hardware: Bill of materials of equipment indicating quantity, manufacturer, and model number. Include technical data for operator workstation equipment, interface equipment, control units, transducers/transmitters, sensors, actuators, va...
	2. Controlled Systems: Instrumentation list with element name, type of device, manufacturer, model number, and product data. Include written description of sequence of operation including schematic diagram.

	B. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	1. Bill of materials of equipment indicating quantity, manufacturer, and model number.
	2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control devices.
	3. Wiring Diagrams: Power, signal, and control wiring.
	4. Details of control panel faces, including controls, instruments, and labeling.
	5. Written description of sequence of operation.
	6. Schedule of dampers including size, leakage, and flow characteristics.
	7. DDC System Hardware:
	a. Wiring diagrams for control units with termination numbers.
	b. Schematic diagrams and floor plans for field sensors and control hardware.
	c. Schematic diagrams for control, communication, and power wiring, showing trunk data conductors and wiring between operator workstation and control unit locations.

	8. Controlled Systems:
	a. Schematic diagrams of each controlled system with control points labeled and control elements graphically shown, with wiring.
	b. Scaled drawings showing mounting, routing, and wiring of elements including bases and special construction.
	c. Written description of sequence of operation including schematic diagram.
	d. Points list.



	1.6 INFORMATIONAL SUBMITTALS
	A. Data Communications Protocol Certificates: Certify that each proposed DDC system component complies with ASHRAE 135.
	B. Qualification Data: For Installer.
	C. Software Upgrade Kit: For Owner to use in modifying software to suit future systems revisions or monitoring and control revisions.
	D. Field quality-control test reports.

	1.7 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For HVAC instrumentation and control system to include in emergency, operation, and maintenance manuals. Include the following:
	1. Maintenance instructions and lists of spare parts for each type of control device and compressed-air station.
	2. Interconnection wiring diagrams with identified and numbered system components and devices.
	3. Keyboard illustrations and step-by-step procedures indexed for each operator function.
	4. Inspection period, cleaning methods, cleaning materials recommended, and calibration tolerances.
	5. Calibration records and list of set points.

	B. Software and Firmware Operational Documentation: Include the following:
	1. Software operating and upgrade manuals.
	2. Program Software Backup: On a magnetic media or compact disc, complete with data files.
	3. Device address list.
	4. Printout of software application and graphic screens.
	5. Software license required by and installed for DDC workstations and control systems.


	1.8 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials described below that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Replacement Materials: One replacement diaphragm or relay mechanism for each unique controller.


	1.9 QUALITY ASSURANCE
	A. Installer Qualifications: Automatic control system manufacturer's authorized representative who is trained and approved for installation of system components required for this Project.
	B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for intended use.
	C. Comply with ASHRAE 135 for DDC system components.

	1.10 DELIVERY, STORAGE, AND HANDLING
	A. Factory-Mounted Components: Where control devices specified in this Section are indicated to be factory mounted on equipment, arrange for shipping of control devices to equipment manufacturer.
	B. System Software: Update to latest version of software at Project completion.

	1.11 COORDINATION
	A. Coordinate location of thermostats, humidistats, and other exposed control sensors with plans and room details before installation.


	PART 2 -  PRODUCTS
	2.1 CONTROL SYSTEM
	A. Manufacturer:
	1. Johnson Controls

	B. Control system shall consist of sensors, indicators, actuators, final control elements, interface equipment, other apparatus, and accessories to control mechanical systems.

	2.2 DDC EQUIPMENT
	A. Control Units: Modular, comprising processor board with programmable, nonvolatile, random-access memory; local operator access and display panel; integral interface equipment; and backup power source.
	1. Units monitor or control each I/O point; process information; execute commands from other control units, devices, and operator stations; and download from or upload to operator workstation or diagnostic terminal unit.
	2. Stand-alone mode control functions operate regardless of network status. Functions include the following:
	a. Global communications.
	b. Discrete/digital, analog, and pulse I/O.
	c. Monitoring, controlling, or addressing data points.
	d. Software applications, scheduling, and alarm processing.
	e. Testing and developing control algorithms without disrupting field hardware and controlled environment.

	3. Standard Application Programs:
	a. HVAC Control Programs: Optimal run time, supply-air reset, and enthalpy switchover.
	b. Programming Application Features: Include trend point; alarm processing and messaging; weekly, monthly, and annual scheduling; energy calculations; run-time totalization; and security access.
	c. Remote communications.
	d. Maintenance management.
	e. Units of Measure: Inch-pound.

	4. Local operator interface provides for download from or upload to operator workstation or diagnostic terminal unit.

	B. Local Control Units: Modular, comprising processor board with electronically programmable, nonvolatile, read-only memory; and backup power source.
	1. Units monitor or control each I/O point, process information, and download from or upload to operator workstation or diagnostic terminal unit.
	2. Stand-alone mode control functions operate regardless of network status. Functions include the following:
	a. Global communications.
	b. Discrete/digital, analog, and pulse I/O.
	c. Monitoring, controlling, or addressing data points.

	3. Local operator interface provides for download from or upload to operator workstation or diagnostic terminal unit.

	C. I/O Interface: Hardwired inputs and outputs may tie into system through controllers. Protect points so that shorting will cause no damage to controllers.
	1. Binary Inputs: Allow monitoring of on-off signals without external power.
	2. Pulse Accumulation Inputs: Accept up to 10 pulses per second.
	3. Analog Inputs: Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA), or resistance signals.
	4. Binary Outputs: Provide on-off or pulsed low-voltage signal, selectable for normally open or normally closed operation with three-position (on-off-auto) override switches and status lights.
	5. Analog Outputs: Provide modulating signal, either low voltage (0- to 10-V dc) or current (4 to 20 mA) with status lights, two-position (auto-manual) switch, and manually adjustable potentiometer.
	6. Tri-State Outputs: Provide two coordinated binary outputs for control of three-point, floating-type electronic actuators.
	7. Universal I/Os: Provide software selectable binary or analog outputs.

	D. Power Supplies: Transformers with Class 2 current-limiting type or overcurrent protection; limit connected loads to 80 percent of rated capacity. DC power supply shall match output current and voltage requirements and be full-wave rectifier type wi...
	1. Output ripple of 5.0 mV maximum peak to peak.
	2. Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 percent load changes.
	3. Built-in overvoltage and overcurrent protection and be able to withstand 150 percent overload for at least 3 seconds without failure.

	E. Power Line Filtering: Internal or external transient voltage and surge suppression for workstations or controllers with the following:
	1. Minimum dielectric strength of 1000 V.
	2. Maximum response time of 10 nanoseconds.
	3. Minimum transverse-mode noise attenuation of 65 dB.
	4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz.


	2.3 UNITARY CONTROLLERS
	A. Unitized, capable of stand-alone operation with sufficient memory to support its operating system, database, and programming requirements, and with sufficient I/O capacity for the application.
	1. Configuration: Local keypad and display; diagnostic LEDs for power, communication, and processor; wiring termination to terminal strip or card connected with ribbon cable; memory with bios; and 72-hour battery backup.
	2. Operating System: Manage I/O communication to allow distributed controllers to share real and virtual object information and allow central monitoring and alarms. Perform scheduling with real-time clock. Perform automatic system diagnostics; monitor...
	3. Enclosure: Dustproof rated for operation at 32 to 120 deg F.
	4. Enclosure: Waterproof rated for operation at 40 to 150 deg F.


	2.4 ANALOG CONTROLLERS
	A. Step Controllers: 6- or 10-stage type, with heavy-duty switching rated to handle loads and operated by electric motor.
	B. Electric, Outdoor-Reset Controllers: Remote-bulb or bimetal rod-and-tube type, proportioning action with adjustable throttling range, adjustable set point, scale range minus 10 to plus 70 deg F, and single- or double-pole contacts.
	C. Electronic Controllers: Wheatstone-bridge-amplifier type, in steel enclosure with provision for remote-resistance readjustment. Identify adjustments on controllers, including proportional band and authority.
	1. Single controllers can be integral with control motor if provided with accessible control readjustment potentiometer.

	D. Fan-Speed Controllers: Solid-state model providing field-adjustable proportional control of motor speed from maximum to minimum of 55 percent and on-off action below minimum fan speed. Controller shall briefly apply full voltage, when motor is star...

	2.5 ELECTRONIC SENSORS
	A. Description: Vibration and corrosion resistant; for wall, immersion, or duct mounting as required.
	B. Thermistor Temperature Sensors and Transmitters:
	1. Available Manufacturers:
	a. BEC Controls Corporation.
	b. Ebtron, Inc.
	c. Heat-Timer Corporation.
	d. I.T.M. Instruments Inc.
	e. MAMAC Systems, Inc.
	f. RDF Corporation.

	2. Accuracy: Plus or minus 0.5 deg F at calibration point.
	3. Wire: Twisted, shielded-pair cable.
	4. Insertion Elements in Ducts: Single point, 8 inches long; use where not affected by temperature stratification or where ducts are smaller than 9 sq. ft.
	5. Averaging Elements in Ducts: 36 inches long, flexible; use where prone to temperature stratification or where ducts are larger than 10 sq. ft.
	6. Insertion Elements for Liquids: Brass or stainless-steel socket with minimum insertion length of 2-1/2 inches.
	7. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.

	C. RTDs and Transmitters:
	1. Available Manufacturers:
	a. BEC Controls Corporation.
	b. MAMAC Systems, Inc.
	c. RDF Corporation.

	2. Accuracy: Plus or minus 0.2 percent at calibration point.
	3. Wire: Twisted, shielded-pair cable.
	4. Insertion Elements in Ducts: Single point, 8 inches long; use where not affected by temperature stratification or where ducts are smaller than 9 sq. ft.
	5. Averaging Elements in Ducts: 18 inches long, rigid; use where prone to temperature stratification or where ducts are larger than 9 sq. ft.; length as required.
	6. Insertion Elements for Liquids: Brass socket with minimum insertion length of 2-1/2 inches.
	7. Outside-Air Sensors: Watertight inlet fitting, shielded from direct sunlight.


	2.6 STATUS SENSORS
	A. Current Switches: Self-powered, solid-state with adjustable trip current, selected to match current and system output requirements.
	B. Electronic Valve/Damper Position Indicator: Visual scale indicating percent of travel and 2- to 10-V dc, feedback signal.

	2.7 ACTUATORS
	A. Electric Motors: Size to operate with sufficient reserve power to provide smooth modulating action or two-position action.
	1. Comply with requirements in Section 230513 "Common Motor Requirements for HVAC Equipment."
	2. Permanent Split-Capacitor or Shaded-Pole Type: Gear trains completely oil immersed and sealed. Equip spring-return motors with integral spiral-spring mechanism in housings designed for easy removal for service or adjustment of limit switches, auxil...

	B. Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke cycles at rated torque.
	1. Available Manufacturers:
	a. Belimo Aircontrols (USA), Inc.

	2. Dampers: Size for running torque calculated as follows:
	a. Opposed-Blade Damper with Edge Seals: 5 inch-lb/sq. ft. of damper.
	b. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 fpm: Increase running torque by 1.5.

	3. Coupling: V-bolt and V-shaped, toothed cradle.
	4. Overload Protection: Electronic overload or digital rotation-sensing circuitry.
	5. Fail-Safe Operation: Mechanical, spring-return mechanism. Provide external, manual gear release on nonspring-return actuators.
	6. Power Requirements (Two-Position Spring Return): 24-V ac.
	7. Power Requirements (Modulating): Maximum 10 VA at 24-V ac or 8 W at 24-V dc.
	8. Proportional Signal: 2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback signal.
	9. Temperature Rating: 40 to 104 deg F.
	10. Run Time: 30 seconds.


	2.8 DAMPERS
	A. Available Manufacturers:
	1. Greenheck
	2. Ruskin
	3. United Enertech Corp.

	B. Dampers: AMCA-rated, opposed-blade design; 0.108-inch-minimum thick, galvanized-steel frames with holes for duct mounting; damper blades shall not be less than 0.064-inch-thick galvanized steel with maximum blade width of 8 inches and length of 48 ...
	1. Secure blades to 1/2-inch-diameter, zinc-plated axles using zinc-plated hardware, with oil-impregnated sintered bronze or nylon blade bearings, blade-linkage hardware of zinc-plated steel and brass, ends sealed against spring-stainless-steel blade ...
	2. Operating Temperature Range: From minus 40 to plus 200 deg F.
	3. Edge Seals, Low-Leakage Applications: Use inflatable blade edging or replaceable rubber blade seals and spring-loaded stainless-steel side seals, rated for leakage at less than 10 cfm per sq. ft. of damper area, at differential pressure of 4-inch w...


	2.9 CONTROL CABLE
	A. Refer to device installation manuals for specific wiring requirements.
	B. Field wiring must be in accordance with national electrical code, state and local building codes, and Division 26 of the project specifications.
	C. Field device wiring must be shielded, twisted pair, 18 ga minimum unless otherwise noted on drawings. Shield must be taped back at device and grounded at panel unless otherwise noted.
	D. Tag all control wiring at each end of cable or wire.
	E. Comm 4 or 5 communication link wiring must be shielded, twisted pair, 18ga min, stranded, tinned copper conductors. Shield must be continuous throughout, isolated from other conductors or ground, and grounded at BCU only. Maximum capacitance betwee...
	F. Strip jacket back a minimum of 6 inches to allow for servicing of equipment.
	G. Do not run field device and communications wiring in same conduit with wiring carrying voltage greater than 30 volts.
	H. Mount all controllers, panels and transmitters in an easily accessible location, within reach while standing on the floor, without the need for a ladder.
	I. Observe the same polarity at the end devices wiring terminations as is shown at the controller wiring terminations.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Verify that power supply is available to control units.

	3.2 INSTALLATION
	A. Install software in control units and operator workstation(s). Implement all features of programs to specified requirements and as appropriate to sequence of operation.
	B. Connect and configure equipment and software to achieve sequence of operation specified.
	C. Install automatic dampers according to Section 233300 "Air Duct Accessories."
	D. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor temperatures.
	E. Install labels and nameplates to identify control components.
	F. Install duct volume-control dampers according to Section 233113 "Metal Ducts" and Section 233116 "Nonmetal Ducts."
	G. Install electronic and fiber-optic cables according to Section 271500 "Communications Horizontal Cabling."

	3.3 ELECTRICAL WIRING AND CONNECTION INSTALLATION
	A. Install raceways, boxes, and cabinets according to Section 260533 "Raceways and Boxes for Electrical Systems."
	B. Install building wire and cable according to Section 260519 "Low-Voltage Electrical Power Conductors and Cables."
	C. Install signal and communication cable according to Section 271500 "Communications Horizontal Cabling."
	1. Conceal cable, except in mechanical rooms and areas where other conduit and piping are exposed.
	2. Install exposed cable in raceway.
	3. Install concealed cable in raceway.
	4. Bundle and harness multiconductor instrument cable in place of single cables where several cables follow a common path.
	5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against abrasion. Tie and support conductors.
	6. Number-code or color-code conductors for future identification and service of control system, except local individual room control cables.
	7. Install wire and cable with sufficient slack and flexible connections to allow for vibration of piping and equipment.

	D. Connect manual-reset limit controls independent of manual-control switch positions. Automatic duct heater resets may be connected in interlock circuit of power controllers.
	E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is in hand position.

	3.4 FIELD QUALITY CONTROL
	A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect, test, and adjust field-assembled components and equipment installation, including connections, and to assist in field testing. Report results in writing.
	B. Perform the following field tests and inspections and prepare test reports:
	1. Operational Test: After electrical circuitry has been energized, start units to confirm proper unit operation. Remove and replace malfunctioning units and retest.
	2. Test and adjust controls and safeties.
	3. Test calibration of electronic controllers by disconnecting input sensors and stimulating operation with compatible signal generator.
	4. Test each point through its full operating range to verify that safety and operating control set points are as required.
	5. Test each control loop to verify stable mode of operation and compliance with sequence of operation. Adjust PID actions.
	6. Test each system for compliance with sequence of operation.
	7. Test software and hardware interlocks.

	C. DDC Verification:
	1. Verify that instruments are installed before calibration, testing, and loop or leak checks.
	2. Check instruments for proper location and accessibility.
	3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, and other applicable considerations.
	4. Check installation of air supply for each instrument.
	5. Check flow instruments. Inspect tag number and line and bore size, and verify that inlet side is identified and that meters are installed correctly.
	6. Check temperature instruments and material and length of sensing elements.
	7. Check DDC system as follows:
	a. Verify that DDC controller power supply is from emergency power supply, if applicable.
	b. Verify that wires at control panels are tagged with their service designation and approved tagging system.
	c. Verify that spare I/O capacity has been provided.
	d. Verify that DDC controllers are protected from power supply surges.


	D. Replace damaged or malfunctioning controls and equipment and repeat testing procedures.

	3.5 ADJUSTING
	A. Calibrating and Adjusting:
	1. Calibrate instruments.
	2. Make three-point calibration test for both linearity and accuracy for each analog instrument.
	3. Calibrate equipment and procedures using manufacturer's written recommendations and instruction manuals. Use test equipment with accuracy at least double that of instrument being calibrated.
	4. Control System Inputs and Outputs:
	a. Check analog inputs at 0, 50, and 100 percent of span.
	b. Check analog outputs using milliampere meter at 0, 50, and 100 percent output.
	c. Check digital inputs using jumper wire.
	d. Check digital outputs using ohmmeter to test for contact making or breaking.
	e. Check resistance temperature inputs at 0, 50, and 100 percent of span using a precision-resistant source.

	5. Temperature:
	a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span using a precision-resistance source.
	b. Calibrate temperature switches to make or break contacts.

	6. Stroke and adjust control dampers without positioners, following the manufacturer's recommended procedure, so that valve or damper is 100 percent open and closed.
	7. Stroke and adjust control dampers with positioners, following manufacturer's recommended procedure, so that valve and damper is 0, 50, and 100 percent closed.
	8. Provide diagnostic and test instruments for calibration and adjustment of system.
	9. Provide written description of procedures and equipment for calibrating each type of instrument. Submit procedures review and approval before initiating startup procedures.

	B. Adjust initial temperature and humidity set points.
	C. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to three visits to Project during other than normal occupancy ho...

	3.6 DEMONSTRATION
	A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain HVAC instrumentation and controls. Refer to Section 017900 "Demonstration and Training."



	233113 sf - metal ducts
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Rectangular ducts and fittings.
	2. Sheet metal materials.
	3. Sealants and gaskets.
	4. Hangers and supports.

	B. Related Sections:
	1. Section 230593 "Testing, Adjusting, and Balancing for HVAC" for testing, adjusting, and balancing requirements for metal ducts.
	2. Section 233300 "Air Duct Accessories" for dampers, sound-control devices, duct-mounting access doors and panels, turning vanes, and flexible ducts.


	1.2 PERFORMANCE REQUIREMENTS
	A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" and performance r...
	B. Airstream Surfaces: Surfaces in contact with the airstream shall comply with requirements in ASHRAE 62.1.

	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Delegated-Design Submittal:
	1. Sheet metal thicknesses.
	2. Joint and seam construction and sealing.
	3. Reinforcement details and spacing.
	4. Materials, fabrication, assembly, and spacing of hangers and supports.



	PART 2 -  PRODUCTS
	2.1 RECTANGULAR DUCTS AND FITTINGS
	A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise indicated.
	B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-pressure class, applicable sealing requirements, materia...
	C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for static-pressure class, applicable sealing requirements, materi...
	D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types and fabricate according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 4, "Fittings and Other Construction," for static-pressu...

	2.2 SHEET METAL MATERIALS
	A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be fre...
	B. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation: G90.

	C. Finishes for Surfaces Exposed to View: Mill phosphatized.

	2.3 SEALANT AND GASKETS
	A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested according to UL 723; certified by an NRTL.
	B. Two-Part Tape Sealing System:
	1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator to react exothermically with tape to form hard, durable, airtight seal.
	2. Tape Width: 3 inches.
	3. Sealant: Modified styrene acrylic.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
	7. Service: Indoor and outdoor.
	8. Service Temperature: Minus 40 to plus 200 deg F.
	9. Substrate: Compatible with galvanized sheet steel.
	10. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	C. Water-Based Joint and Seam Sealant:
	1. Application Method: Brush on.
	2. Solids Content: Minimum 65 percent.
	3. Shore A Hardness: Minimum 20.
	4. Water resistant.
	5. Mold and mildew resistant.
	6. VOC: Maximum 75 g/L (less water).
	7. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
	8. Service: Indoor or outdoor.
	9. Substrate: Compatible with galvanized sheet steel.

	D. Flanged Joint Sealant: Comply with ASTM C 920.
	1. General: Single-component, acid-curing, silicone, elastomeric.
	2. Type: S.
	3. Grade: NS.
	4. Class: 25.
	5. Use: O.
	6. For indoor applications, sealant shall have a VOC content of 250 g/L or less when calculated according to 40 CFR 59, Subpart D (EPA Method 24).

	E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

	2.4 HANGERS AND SUPPORTS
	A. Hanger Rods: Cadmium-plated steel rods and nuts.
	B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct."
	C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.
	D. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct materials.
	E. Trapeze and Riser Supports:
	1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.



	PART 3 -  EXECUTION
	3.1 DUCT INSTALLATION
	A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system. Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction loss for air-handling equipment sizing and f...
	B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" unless otherwise indicated.
	C. Install ducts with fewest possible joints.
	D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch connections.
	E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to building lines.
	F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure elements of building.
	G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.
	H. Protect duct interiors from moisture, construction debris and dust, and other foreign materials.

	3.2 DUCT SEALING
	A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

	3.3 HANGER AND SUPPORT INSTALLATION
	A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers and Supports."
	B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners appropriate for construction materials to which hangers are being attached.
	1. Where practical, install concrete inserts before placing concrete.
	2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
	3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs more than 4 inches thick.
	4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs less than 4 inches thick.

	C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and ...
	D. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and shear capacities appropriate for supported loads and building materials where used.

	3.4 CONNECTIONS
	A. Make connections to equipment with flexible connectors complying with Section 233300 "Air Duct Accessories."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and inlet, and terminal unit connections.

	3.5 START UP
	A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

	3.6 DUCT SCHEDULE
	A. Fabricate ducts with galvanized sheet.
	B. Supply, Return, Exhaust, and Outside Air Ducts:
	1. Ducts concealed or exposed inside:
	a. Pressure Class: Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class: B.
	c. SMACNA Leakage Class for Rectangular: 6.

	2. Ducts exposed outside:
	a. Pressure Class: Positive or negative 2-inch wg.
	b. Minimum SMACNA Seal Class: A.
	c. SMACNA Leakage Class for Rectangular: 6.


	C. Elbow Configuration:
	1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-2, "Rectangular Elbows."
	a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
	b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
	c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, "Vane Support in Elbows."


	D. Intermediate Reinforcement:
	1. Galvanized-Steel Ducts:  Galvanized steel.




	233300 fl - air duct accessories
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Manual volume dampers.
	2. Fire dampers.
	3. Turning vanes.
	4. Duct-mounted access doors.
	5. Flexible connectors.
	6. Flexible ducts.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For air duct accessories to include in operation and maintenance manuals.

	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.


	PART 2 -  PRODUCTS
	2.1 ASSEMBLY DESCRIPTION
	A. Comply with NFPA 90A, "Installation of Air Conditioning and Ventilating Systems," and with NFPA 90B, "Installation of Warm Air Heating and Air Conditioning Systems."
	B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks, rolle...

	2.2 MATERIALS
	A. Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.
	1. Galvanized Coating Designation: G90.
	2. Exposed-Surface Finish: Mill phosphatized.

	B. Reinforcement Shapes and Plates: Galvanized-steel reinforcement where installed on galvanized sheet metal ducts; compatible materials for aluminum and stainless-steel ducts.
	C. Tie Rods: Galvanized steel, 1/4-inch minimum diameter for lengths 36 inches or less; 3/8-inch minimum diameter for lengths longer than 36 inches.

	2.3 MANUAL VOLUME DAMPERS
	A. Standard, Steel, Manual Volume Dampers:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Greenheck Fan Corp.
	b. Nailor Industries Inc.
	c. Pottorff.
	d. Ruskin Company.

	2. Standard-leakage rating, with linkage outside airstream.
	3. Suitable for horizontal or vertical applications.
	4. Frames:
	a. Hat-shaped.
	b. 0.094-inch-thick, galvanized sheet steel.
	c. Mitered and welded corners.
	d. Flanges for attaching to walls and flangeless frames for installing in ducts.

	5. Blades:
	a. Multiple or single blade.
	b. Parallel- or opposed-blade design.
	c. Stiffen damper blades for stability.
	d. Galvanized, roll-formed steel, 0.064 inch thick.

	6. Blade Axles:  Galvanized steel.
	7. Bearings:
	a. Oil-impregnated bronze.
	b. Dampers in ducts with pressure classes of 3-inch wg or less shall have axles full length of damper blades and bearings at both ends of operating shaft.

	8. Blade Seals:  Neoprene.
	9. Jamb Seals: Cambered stainless steel or aluminum.
	10. Tie Bars and Brackets:  Galvanized steel.
	11. Accessories:
	a. Include locking device to hold single-blade dampers in a fixed position without vibration.


	B. Jackshaft:
	1. Size:  0.5-inch diameter.
	2. Material: Galvanized-steel pipe rotating within pipe-bearing assembly mounted on supports at each mullion and at each end of multiple-damper assemblies.
	3. Length and Number of Mountings: As required to connect linkage of each damper in multiple-damper assembly.

	C. Damper Hardware:
	1. Zinc-plated, die-cast core with dial and handle made of 3/32-inch-thick zinc-plated steel, and a 3/4-inch hexagon locking nut.
	2. Include center hole to suit damper operating-rod size.
	3. Include elevated platform for insulated duct mounting.


	2.4 FIRE DAMPERS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Greenheck Fan Corporation.
	2. Nailor Industries Inc.
	3. Pottorff.
	4. Ruskin Company.

	B. Type: Static; rated and labeled according to UL 555 by an NRTL.
	C. Closing rating in ducts up to 4-inch wg static pressure class and minimum 2000-fpm velocity.
	D. Fire Rating: 1-1/2 hours.
	E. Frame: Curtain type with blades outside airstream; fabricated with roll-formed, 0.034-inch-thick galvanized steel; with mitered and interlocking corners.
	F. Mounting Sleeve: Factory- or field-installed, galvanized sheet steel.
	1. Minimum Thickness: 0.05 thick, as indicated, and of length to suit application.
	2. Exception: Omit sleeve where damper-frame width permits direct attachment of perimeter mounting angles on each side of wall or floor; thickness of damper frame must comply with sleeve requirements.

	G. Mounting Orientation: Vertical or horizontal as indicated.
	H. Blades: Roll-formed, interlocking, 0.024-inch-thick, galvanized sheet steel. In place of interlocking blades, use full-length, 0.034-inch-thick, galvanized-steel blade connectors.
	I. Horizontal Dampers: Include blade lock and stainless-steel closure spring.
	J. Heat-Responsive Device: Replaceable, 165 deg F rated, fusible links.

	2.5 FLANGE CONNECTORS
	A. Description: Roll-formed, factory-fabricated, slide-on transverse flange connectors, gaskets, and components.
	B. Material: Galvanized steel.
	C. Gage and Shape: Match connecting ductwork.

	2.6 TURNING VANES
	A. Manufactured Turning Vanes for Metal Ducts: Curved blades of galvanized sheet steel; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	1. Acoustic Turning Vanes: Fabricate airfoil-shaped aluminum extrusions with perforated faces and fibrous-glass fill.

	B. Manufactured Turning Vanes for Nonmetal Ducts: Fabricate curved blades of resin-bonded fiberglass with acrylic polymer coating; support with bars perpendicular to blades set; set into vane runners suitable for duct mounting.
	C. Vane Construction:  Single wall.

	2.7 DUCT-MOUNTED ACCESS DOORS
	A. Duct-Mounted Access Doors: Fabricate access panels according to SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"; Figures 7-2, "Duct Access Doors and Panels," and 7-3, "Access Doors - Round Duct."
	1. Door:
	a. Double wall, rectangular.
	b. Galvanized sheet metal with insulation fill and thickness as indicated for duct pressure class.
	c. Vision panel.
	d. Hinges and Latches: 1-by-1-inchbutt or piano hinge and cam latches.
	e. Fabricate doors airtight and suitable for duct pressure class.

	2. Frame: Galvanized sheet steel, with bend-over tabs and foam gaskets.
	3. Number of Hinges and Locks:
	a. Access Doors Less Than 12 Inches Square: No hinges and two sash locks.
	b. Access Doors up to 18 Inches Square:  Two hinges and two sash locks.
	c. Access Doors up to 24 by 48 Inches:  Three hinges and two compression latches.
	d. Access Doors Larger than 24 by 48 Inches:  Continuous and two compression latches with outside and inside handles.



	2.8 FLEXIBLE CONNECTORS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ductmate Industries, Inc.
	2. Duro Dyne Inc.
	3. Elgen Manufacturing.
	4. Ward Industries; a brand of Hart & Cooley, Inc.

	B. Materials: Flame-retardant or noncombustible fabrics.
	C. Coatings and Adhesives: Comply with UL 181, Class 1.
	D. Metal-Edged Connectors: Factory fabricated with a fabric strip 3-1/2 inches wide attached to two strips of 2-3/4-inch-wide, 0.028-inch-thick, galvanized sheet steel or 0.032-inch-thick aluminum sheets. Provide metal compatible with connected ducts.
	E. Indoor System, Flexible Connector Fabric: Glass fabric double coated with neoprene.
	1. Minimum Weight: 26 oz./sq. yd..
	2. Tensile Strength: 480 lbf/inch in the warp and 360 lbf/inch in the filling.
	3. Service Temperature: Minus 40 to plus 200 deg F.

	F. Outdoor System, Flexible Connector Fabric: Glass fabric double coated with weatherproof, synthetic rubber resistant to UV rays and ozone.
	1. Minimum Weight: 24 oz./sq. yd..
	2. Tensile Strength: 530 lbf/inch in the warp and 440 lbf/inch in the filling.
	3. Service Temperature: Minus 50 to plus 250 deg F.

	G. Thrust Limits: Combination coil spring and elastomeric insert with spring and insert in compression, and with a load stop. Include rod and angle-iron brackets for attaching to fan discharge and duct.
	1. Frame: Steel, fabricated for connection to threaded rods and to allow for a maximum of 30 degrees of angular rod misalignment without binding or reducing isolation efficiency.
	2. Outdoor Spring Diameter: Not less than 80 percent of the compressed height of the spring at rated load.
	3. Minimum Additional Travel: 50 percent of the required deflection at rated load.
	4. Lateral Stiffness: More than 80 percent of rated vertical stiffness.
	5. Overload Capacity: Support 200 percent of rated load, fully compressed, without deformation or failure.
	6. Elastomeric Element: Molded, oil-resistant rubber or neoprene.
	7. Coil Spring: Factory set and field adjustable for a maximum of 1/4-inch movement at start and stop.


	2.9 FLEXIBLE DUCTS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Flexmaster U.S.A., Inc.
	2. McGill AirFlow LLC.
	3. Ward Industries; a brand of Hart & Cooley, Inc.

	B. Insulated, Flexible Duct: UL 181, Class 1, black polymer film supported by helically wound, spring-steel wire; fibrous-glass insulation; polyethylene vapor-barrier film.
	1. Pressure Rating: 4-inch wg positive and 0.5-inch wg negative.
	2. Maximum Air Velocity: 4000 fpm.
	3. Temperature Range: Minus 20 to plus 175 deg F.
	4. Insulation R-Value:  Comply with ASHRAE/IESNA 90.1.

	C. Flexible Duct Connectors:
	1. Clamps:  Stainless-steel band with cadmium-plated hex screw to tighten band with a worm-gear action in sizes 3 through 18 inches, to suit duct size.


	2.10 DUCT ACCESSORY HARDWARE
	A. Instrument Test Holes: Cast iron or cast aluminum to suit duct material, including screw cap and gasket. Size to allow insertion of pitot tube and other testing instruments and of length to suit duct-insulation thickness.
	B. Adhesives: High strength, quick setting, neoprene based, waterproof, and resistant to gasoline and grease.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install duct accessories according to applicable details in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for metal ducts and in NAIMA AH116, "Fibrous Glass Duct Construction Standards," for fibrous-glass ducts.
	B. Install duct accessories of materials suited to duct materials; use galvanized-steel accessories in galvanized-steel and fibrous-glass ducts, stainless-steel accessories in stainless-steel ducts, and aluminum accessories in aluminum ducts.
	C. Compliance with ASHRAE/IESNA 90.1-2004 includes Section 6.4.3.3.3 - "Shutoff Damper Controls," restricts the use of backdraft dampers, and requires control dampers for certain applications.
	D. Install volume dampers at points on supply, return, and exhaust systems where branches extend from larger ducts. Where dampers are installed in ducts having duct liner, install dampers with hat channels of same depth as liner, and terminate liner w...
	1. Install steel volume dampers in steel ducts.
	2. Install aluminum volume dampers in aluminum ducts.

	E. Set dampers to fully open position before testing, adjusting, and balancing.
	F. Install test holes at fan inlets and outlets and elsewhere as indicated.
	G. Install fire dampers according to UL listing.
	H. Install duct access doors on sides of ducts to allow for inspecting, adjusting, and maintaining accessories and equipment at the following locations:
	1. On both sides of duct coils.
	2. Upstream from duct filters.
	3. At outdoor-air intakes and mixed-air plenums.
	4. At drain pans and seals.
	5. Downstream from manual volume dampers, control dampers, backdraft dampers, and equipment.
	6. Adjacent to and close enough to fire dampers, to reset or reinstall fusible links. Access doors for access to fire dampers having fusible links shall be pressure relief access doors and shall be outward operation for access doors installed upstream...
	7. At each change in direction and at maximum 50-foot spacing.
	8. Upstream from turning vanes.
	9. Control devices requiring inspection.
	10. Elsewhere as indicated.

	I. Install access doors with swing against duct static pressure.
	J. Access Door Sizes:
	1. One-Hand or Inspection Access: 8 by 5 inches.
	2. Two-Hand Access: 12 by 6 inches.
	3. Head and Hand Access: 18 by 10 inches.
	4. Head and Shoulders Access: 21 by 14 inches.
	5. Body Access: 25 by 14 inches.
	6. Body plus Ladder Access: 25 by 17 inches.

	K. Label access doors.
	L. Install flexible connectors to connect ducts to equipment.
	M. Connect diffusers or light troffer boots to ducts directly or with maximum 60-inch lengths of flexible duct clamped or strapped in place.
	N. Connect flexible ducts to metal ducts with draw bands.
	O. Install duct test holes where required for testing and balancing purposes.
	P. Install thrust limits at centerline of thrust, symmetrical on both sides of equipment. Attach thrust limits at centerline of thrust and adjust to a maximum of 1/4-inch movement during start and stop of fans.

	3.2 FIELD QUALITY CONTROL
	A. Tests and Inspections:
	1. Operate dampers to verify full range of movement.
	2. Inspect locations of access doors and verify that purpose of access door can be performed.
	3. Operate fire dampers to verify full range of movement and verify that proper heat-response device is installed.
	4. Inspect turning vanes for proper and secure installation.
	5. Operate remote damper operators to verify full range of movement of operator and damper.




	233713.23 fl - registers and grilles
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Fixed face registers and grilles.

	B. Related Requirements:
	1. Section 233300 "Air Duct Accessories" for fire and smoke dampers and volume-control dampers not integral to registers and grilles.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Data Sheet: Indicate materials of construction, finish, and mounting details; and performance data including throw and drop, static-pressure drop, and noise ratings.
	2. Register and Grille Schedule: Indicate drawing designation, room location, quantity, model number, size, and accessories furnished.



	PART 2 -  PRODUCTS
	2.1 REGISTERS
	A. Fixed Face Register (SR-1):
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Krueger.
	b. Nailor Industries Inc.
	c. Price Industries.
	d. Titus.
	e. Tuttle & Bailey.

	2. Material:  Steel.
	3. Finish:  Baked enamel, white, capable of passing a 100-hour ASTM B117 corrosive environments salt spray test.
	4. Face:   Double deflection with front blades parallel to long dimension of the grille.
	5. Frame:  1 ¼-inch wide 20-gauge steel.
	6. Mounting: Duct.
	7. Damper Type:  Adjustable opposed blade, operable from face of grille.

	B. Fixed Face Register (EG-1):
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Krueger.
	b. Nailor Industries Inc.
	c. Price Industries.
	d. Titus.
	e. Tuttle & Bailey.

	2. Material:  Steel.
	3. Finish:  Baked enamel, white, capable of passing a 100-hour ASTM B117 corrosive environments salt spray test.
	4. Perforated Face:  3/16-inch diameter holes on ¼-inch staggered centers with no less than 51 percent free area.
	5. Backpan:  Heavy gauge steel of the sizes and mounting types shown on the plans.
	6. Diffuser Neck:  1-1/8-inch depth for easy duct connection.
	7. Mounting: Surface or lay-in as indicated on plans.
	8. Damper Type:  Adjustable opposed blade, operable from face of grille.


	2.2 SOURCE QUALITY CONTROL
	A. Verification of Performance: Rate registers and grilles according to ASHRAE 70, "Method of Testing for Rating the Performance of Air Outlets and Inlets."


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine areas where registers and grilles are installed for compliance with requirements for installation tolerances and other conditions affecting performance of equipment.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 INSTALLATION
	A. Install registers and grilles level and plumb.
	B. Outlets and Inlets Locations: Drawings indicate general arrangement of ducts, fittings, and accessories. Air outlet and inlet locations have been indicated to achieve design requirements for air volume, noise criteria, airflow pattern, throw, and p...
	C. Install registers and grilles with airtight connections to ducts and to allow service and maintenance of dampers, air extractors, and fire dampers.

	3.3 ADJUSTING
	A. After installation, adjust registers and grilles to air patterns indicated, or as directed, before starting air balancing.



	237200 sf - air-to-air energy recovery equipment
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:
	1. Packaged energy recovery units.


	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Shop Drawings: For air-to-air energy recovery equipment. Include plans, elevations, sections, details, and attachments to other work.
	1. Detail equipment assemblies and indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	2. Wiring Diagrams: For power, signal, and control wiring.


	1.3 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.4 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. AHRI Compliance:
	1. Capacity ratings for air-to-air energy recovery equipment shall comply with AHRI 1060, "Performance Rating of Air-to-Air Heat Exchangers for Energy Recovery Ventilation Equipment." Unit shall have minimum AHRI cooling and heating total energy effec...

	C. UL Compliance:
	1. Packaged heat recovery ventilators shall comply with requirements in UL 1812, "Ducted Heat Recovery Ventilators".


	1.5 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.  Provide the quantities listed below for each energy recovery unit included in the proj...
	1. Filters: One set of replacement filters for the outdoor air intake and one set for the return air intake.
	2. Fan Belts: One set of belts for each belt-driven fan in energy recovery units.
	3. Wheel Belts: One set of belts for each heat wheel.


	1.6 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of air-to-air energy recovery equipment that fail in materials or workmanship within specified warranty period.
	1. Warranty period for energy recovery wheel: 5 years.
	2. Warranty period for all other components: 1 years.



	PART 2 -  PRODUCTS
	2.1 OUTDOOR PACKAGED ENERGY RECOVERY UNITS (ERV-1)
	A. Basis-of-Design Products: Subject to compliance with requirements, provide Greenheck model ERV-45-15L or comparable product by one of the following:
	1. Mitsubishi Electric & Electronic USA, Inc.
	2. SEMCO LLC.
	3. Trane.

	B. General:  Rotary air-to-air total enthalpy wheel.  Unit shall be fully assembled at the factory and consist of an insulated metal cabinet, downturn outdoor air intake weatherhood with metal mesh filters, energy wheel, motorized intake damper, motor...
	C. Configuration:  End connections for supply air discharge, return air intake, and outdoor air intake hood.  Exhaust air discharge shall be through the side wall.
	D. Cabinet:
	1. Materials: Formed double wall insulated metal cabinet, fabricated to permit access to internal components for maintenance.
	a. Outside casing: Pre-painted components as supplied by the factory shall have polyester urethane paint on 18 gauge G60 galvanized steel.
	b. Internal assemblies: 18 gauge, galvanized (G90) steel except for motor supports which shall be minimum 14 gauge galvanized (G90) steel.

	2. Access doors shall be hinged.
	3. Unit shall have factory-installed duct flanges on all duct openings.
	4. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion requirements of UL 181.
	a. Materials: Fiberglass insulation. If insulation other than fiberglass is used, it must  also meet the Fire Hazard Classification shown below.
	b. Thickness: 1 inch.
	c. Fire Hazard Classification: Maximum flame spread of 25 and smoke developed of 50, when tested in accordance with ASTM C 411.
	d. Insulation shall be of semi-rigid type and installed between inner and outer shells of all cabinet exterior components.

	5. Energy wheel: Energy wheel shall be of total enthalpy, rotary air-to-air type and shall be an element of a removable energy wheel cassette. The cassette shall consist of a galvanized steel framework (designed to produce laminar air flow through the...
	6. Supply Air and Exhaust Air blower assemblies: Blower assemblies consist of an electric motor and a belt driven blower. Assembly shall be mounted on heavy gauge galvanized rails and further mounted on 1.125 inch thick neoprene vibration isolators.
	7. Control panel / connections: Energy Recovery Ventilator shall have an electrical control center where all high and low voltage connections are made. Control center shall be constructed to permit single-point high voltage power supply connections
	8. Frost control: Timed exhaust.
	9. Motorized dampers / Exhaust Air, Intake Air: Motorized dampers of low leakage type shall be factory installed.
	10. Control Sensors: Factory supplied and installed.
	11. Service receptacle: 120 VAC GFCI service outlet shall be factory-provided and installed. Service outlet requires a dedicated single phase electric circuit.

	E. Blower:
	1. Blower section construction, Supply Air and Exhaust Air: Belt drive motor and blower shall be assembled onto a 14 gauge galvanized steel platform and must have neoprene vibration isolation devices.
	2. Blower assemblies: Shall be statically and dynamically balanced and designed for continuous operation at maximum rated fan speed and horsepower.
	3. Centrifugal blower housing: Formed and reinforced steel panels to make curved scroll housing with shaped cutoff.
	4. Forward curved blower (fan) wheels: Galvanized or aluminum construction with inlet flange and shallow blades curved forward in direction of airflow. Mechanically attached to shaft with set screws.
	5. Blower section motor source quality control: Blower performance shall be factory tested for flow rate, pressure, power, air density, rotation speed and efficiency. Ratings are to be established in accordance with AMCA 210, “Laboratory Methods of Te...

	F. Motors:
	1. General: Blower motors shall be “NEMA Premium™” unless otherwise indicated.  Motors shall be heavy-duty, permanently lubricated type to match the fan load and furnished at the specified voltage, phase and enclosure. Drives shall be sized for a mini...

	G. Filters:
	1. Unit shall have permanent metal filters located in the outdoor air intake and shall be accessible from the exterior of the unit. MERV 8 disposable pleated filters shall be provided in the intake air stream and MERV 8 filters in the exhaust air stream.


	2.2 INDOOR PACKAGED ENERGY RECOVERY UNITS (ERV-2)
	A. Basis-of-Design Products: Subject to compliance with requirements, provide Greenheck model ERV-45-15L or comparable product by one of the following:
	1. Mitsubishi Electric & Electronic USA, Inc.
	2. SEMCO LLC.
	3. Trane.

	B. General:  Rotary air-to-air total enthalpy wheel.  Unit shall be fully assembled at the factory and consist of an insulated metal cabinet, energy wheel, motorized intake damper, motorized exhaust damper, sensors, frost control, filter assembly for ...
	C. Configuration:  End connections for supply air discharge, return air intake, and outdoor air intake hood.  Exhaust air discharge shall be through the side wall.
	D. Cabinet:
	1. Materials: Formed double wall insulated metal cabinet, fabricated to permit access to internal components for maintenance.
	a. Outside casing: Pre-painted components as supplied by the factory shall have polyester urethane paint on 18 gauge G60 galvanized steel.
	b. Internal assemblies: 18 gauge, galvanized (G90) steel except for motor supports which shall be minimum 14 gauge galvanized (G90) steel.

	2. Access doors shall be hinged.
	3. Unit shall have factory-installed duct flanges on all duct openings.
	4. Cabinet Insulation: Comply with NFPA 90A and NFPA 90B and erosion requirements of UL 181.
	a. Materials: Fiberglass insulation.
	b. Thickness: 1 inch.
	c. Fire Hazard Classification: Maximum flame spread of 25 and smoke developed of 50, when tested in accordance with ASTM C 411.
	d. Insulation shall be of semi-rigid type and installed between inner and outer shells of all cabinet exterior components.
	e. Location and application:  Full coverage of entire cabinet exterior to include walls, roof and floor of unit.  Insulation shall be of semi-rigid type and installed between inner and outer shells of all cabinet exterior components.

	5. Energy wheel: Energy wheel shall be of total enthalpy, rotary air-to-air type and shall be an element of a removable energy wheel cassette. The cassette shall consist of a galvanized steel framework (designed to produce laminar air flow through the...
	6. Supply Air and Exhaust Air blower assemblies: Blower assemblies consist of an electric motor and a belt driven blower. Assembly shall be mounted on heavy gauge galvanized rails and further mounted on 1.125 inch thick neoprene vibration isolators.
	7. Control panel / connections: Energy Recovery Ventilator shall have an electrical control center where all high and low voltage connections are made. Control center shall be constructed to permit single-point high voltage power supply connections.
	8. Frost control: Timed exhaust.
	9. Motorized dampers / Exhaust Air, Intake Air: Motorized dampers of low leakage type shall be factory installed.
	10. Control Sensors: Factory supplied and installed.

	E. Blower:
	1. Blower section construction, Supply Air and Exhaust Air: Belt drive motor and blower shall be assembled onto a 14 gauge galvanized steel platform and must have neoprene vibration isolation devices.
	2. Blower assemblies: Shall be statically and dynamically balanced and designed for continuous operation at maximum rated fan speed and horsepower.
	3. Centrifugal blower housing: Formed and reinforced steel panels to make curved scroll housing with shaped cutoff.
	4. Forward curved blower (fan) wheels: Galvanized or aluminum construction with inlet flange and shallow blades curved forward in direction of airflow. Mechanically attached to shaft with set screws.
	5. Blower section motor source quality control: Blower performance shall be factory tested for flow rate, pressure, power, air density, rotation speed and efficiency. Ratings are to be established in accordance with AMCA 210, “Laboratory Methods of Te...

	F. Motors:
	1. General: Blower motors shall be “NEMA Premium™” unless otherwise indicated.  Motors shall be heavy-duty, permanently lubricated type to match the fan load and furnished at the specified voltage, phase and enclosure. Drives shall be sized for a mini...

	G. Filters:
	1. Unit shall have permanent metal filters located in the outdoor air intake and shall be accessible from the exterior of the unit. MERV 8 disposable pleated filters shall be provided in the intake air stream and MERV 8 filters in the exhaust air stream.


	2.3 CONTROLS
	A. The unit shall be constructed so that it can function as a stand-alone system controlled by factory-supplied controllers, thermostats and sensors or it can be operated as a heating and cooling system controlled by a Building Management System (BMS)...
	B. Unit shall incorporate a DDC controller with integral LCD screen that provides text readouts of status, operating settings and alarm conditions. DDC controller shall have a built-in keypad to permit operator to access read-out screens and change se...
	C. Operating protocol: The DDC shall be factory-programmed for LonWorks for monitoring of the unit’s status and control of the unit’s functions.
	D. Sensors
	1. Dirty Filter Sensor
	2. Temperature Sensors:  Outdoor air intake, supply air discharge, return air inlet, and exhaust air discharge.
	3. Current Sensor on each fan.
	4. Rotation Sensor.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install fixed-plate heat exchangers so supply and exhaust airstreams flow in opposite directions.
	B. Suspended Units: Suspend units from structure using threaded steel rods.
	C. Install units with clearances for service and maintenance.
	D. Power connection to unit shall be hard wired.



	238126 sf - split-system air-conditioners
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section includes split-system air-conditioning units consisting of separate evaporator-fan and compressor-condenser components.

	1.2 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.3 INFORMATIONAL SUBMITTALS
	A. Warranty: Sample of special warranty.

	1.4 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.5 QUALITY ASSURANCE
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. ASHRAE Compliance:
	1. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Standard for Refrigeration Systems."

	C. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1.

	1.6 WARRANTY
	A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or replace components of split-system air-conditioning units that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:
	a. For Compressor: Five years from date of Substantial Completion.
	b. For Parts: One year from date of Substantial Completion.
	c. For Labor: One year from date of Substantial Completion.




	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide Trane model DUFB27 cooling coil and Trane model TTA073 condensing unit or comparable product by one of the following:
	1. Aaon, Inc.
	2. Mitsubishi Electric & Electronics USA, Inc.; HVAC Advanced Products Division.
	3. SANYO North America Corporation; SANYO Fisher Company.


	2.2 COOLING COIL
	A. Direct Expansion (DX) Cooling Coil:
	1. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and thermal-expansion valve. Comply with ARI 206/110.


	2.3 OUTDOOR UNITS
	A. Air-Cooled, Compressor-Condenser Components:
	1. General:  Condensing unit shall include compressor(s), air-cooled condenser coil(s), condenser fan(s), suction and liquid connection valves, and unit controls.  Unit shall be factory assembled and tested including leak testing of the coil and run t...
	2. Casing: Zinc coated, heavy gauge, galvanized steel with baked enamel finish.  Casing shall meet ASTM B117 requirements for 672 hour salt spray test.  Hinged access doors with lockable handles.  Unit shall include lifting lugs.
	3. Compressor: Variable capacity compressor with 10-100% capacity.  Hermetic scroll compressor with crankcase heater. Compressor motor shall have thermal- and current-sensitive overload devices, liquid line filter drier, phase loss/reverse rotation mo...
	a. Compressor Type: Scroll.
	b. Refrigerant Charge: R-410A.  Provide with factory holding charge of R-410A and oil.
	c. Refrigerant Coil: Copper tube, with mechanically bonded aluminum fins and liquid subcooler. Comply with ARI 206/110.

	4. Electrical: Unit shall be provided with standard power block for connecting power to the unit.  Control circuit transformer and wiring shall provide 24 VAC control voltage from the line voltage provided to the unit.
	5. Fan: Aluminum-propeller type, directly connected to motor.
	6. Motor: Permanently lubricated, with integral thermal-overload protection.


	2.4 ACCESSORIES
	A. Automatic-reset timer to prevent rapid cycling of compressor.
	B. Refrigerant Line Kits: Soft-annealed copper suction and liquid lines factory cleaned, dried, pressurized, and sealed; factory-insulated suction line with flared fittings at both ends.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Install units level and plumb.
	B. Equipment Mounting:
	1. Install ground-mounted, compressor-condenser components on cast-in-place concrete equipment base(s).

	C. Install and connect precharged refrigerant tubing to component's quick-connect fittings. Install tubing to allow access to unit.

	3.2 FIELD QUALITY CONTROL
	A. Perform tests and inspections.
	B. Tests and Inspections:
	1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until no leaks exist.
	2. Operational Test: After electrical circuitry has been energized, start units to confirm proper motor rotation and unit operation.
	3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and equipment.

	C. Remove and replace malfunctioning units and retest as specified above.

	3.3 DEMONSTRATION
	A. Train Owner's maintenance personnel to adjust, operate, and maintain units.



	260519 fl - low-voltage electrical power conductors and cables
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Copper building wire rated 600 V or less.
	2. Connectors, splices, and terminations rated 600 V and less.


	1.3 DEFINITIONS
	A. RoHS: Restriction of Hazardous Substances.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Product Schedule: Indicate type, use, location, and termination locations.

	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency.
	B. Field quality-control reports.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Member Company of NETA.
	1. Testing Agency's Field Supervisor: Certified by NETA to supervise on-site testing.



	PART 2 -  PRODUCTS
	2.1 COPPER BUILDING WIRE
	A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with an overall insulation layer or jacket, or both, rated 600 V or less.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. 3M Electric Products.
	2. Gardner Bender.
	3. Hubbell Power Systems, Inc.
	4. Ideal Industries, Inc.
	5. ILSCO.
	6. NSi Industries LLC.
	7. O-Z/Gedney; a brand of Emerson Industiral Automation.
	8. Service Wire Co.
	9. Service Wire Co.
	10. TE Connectivity Ltd.
	11. Thomas & Betts Corporation.  A Member of the ABB Group.

	C. Standards:
	1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and use.
	2. RoHS compliant.
	3. Conductor and Cable Marking: Comply with wire and cable marking according to UL's "Wire and Cable Marking and Application Guide."

	D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8 for stranded conductors.
	E. Conductor Insulation:
	1. Type THHN and Type THWN-2: Comply with UL 83.
	2. Type XHHW-2: Comply with UL 44.


	2.2 CONNECTORS AND SPLICES
	A. Description: Factory-fabricated connectors and splices of size, ampacity rating, material, type, and class for application and service indicated; listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended locat...
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. 3M Electric Products.
	2. AFC Cable Systems; a part of Atkore International.
	3. Gardner Bender.
	4. Hubbell Power Systems, Inc.
	5. Ideal Industries, Inc.
	6. ILSCO.
	7. NSi Industries LLC.
	8. O-Z/Gedney; a brand of Emerson Industiral Automation.
	9. Service Wire Co.
	10. Service Wire Co.
	11. TE Connectivity Ltd.
	12. Thomas & Betts Corporation.  A Member of the ABB Group.



	PART 3 -  EXECUTION
	3.1 CONDUCTOR MATERIAL APPLICATIONS
	A. Feeders: Copper; solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger.
	B. Branch Circuits: Copper. Solid for No. 12 AWG and smaller; stranded for No. 10 AWG and larger.

	3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING METHODS
	A. Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2, single conductors in raceway.
	B. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single conductors in raceway.
	C. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground: Type XHHW-2, single conductors in raceway.

	3.3 INSTALLATION OF CONDUCTORS AND CABLES
	A. Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.
	B. Complete raceway installation between conductor and cable termination points according to Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and cables.
	C. Use manufacturer-approved pulling compound or lubricant where necessary; compound used must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended maximum pulling tensions and sidewall pressure values.
	D. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will not damage cables or raceway.
	E. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, and follow surface contours where possible.
	F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

	3.4 CONNECTIONS
	A. Tighten electrical connectors and terminals according to manufacturer's published torque-tightening values. If manufacturer's torque values are not indicated, use those specified in UL 486A-486B.
	B. Make splices, terminations, and taps that are compatible with conductor material and that possess equivalent or better mechanical strength and insulation ratings than unspliced conductors.
	C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

	3.5 IDENTIFICATION
	A. Identify and color-code conductors and cables according to Section 260553 "Identification for Electrical Systems."
	B. Identify each spare conductor at each end with identity number and location of other end of conductor, and identify as spare conductor.

	3.6 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.7 FIRESTOPPING
	A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore original fire-resistance rating of assembly according to Section 078413 "Penetration Firestopping."

	3.8 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	1. Perform each of the following visual and electrical tests:
	a. Inspect exposed sections of conductor and cable for physical damage and correct connection according to the single-line diagram.
	b. Test bolted connections for high resistance using one of the following:
	1) A low-resistance ohmmeter.
	2) Calibrated torque wrench.
	3) Thermographic survey.

	c. Inspect compression-applied connectors for correct cable match and indentation.
	d. Inspect for correct identification.
	e. Inspect cable jacket and condition.
	f. Insulation-resistance test on each conductor for ground and adjacent conductors. Apply a potential of 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable for a one-minute duration.
	g. Continuity test on each conductor and cable.
	h. Uniform resistance of parallel conductors.


	D. Cables will be considered defective if they do not pass tests and inspections.
	E. Prepare test and inspection reports to record the following:
	1. Procedures used.
	2. Results that comply with requirements.
	3. Results that do not comply with requirements, and corrective action taken to achieve compliance with requirements.




	260526 fl - grounding and bonding for electrical systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes grounding and bonding systems and equipment.
	B. Section includes grounding and bonding systems and equipment, plus the following special applications:
	1. Underground distribution grounding.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product indicated.

	1.4 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For testing agency and testing agency's field supervisor.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For grounding to include in emergency, operation, and maintenance manuals.

	1.6 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Certified by NETA.


	PART 2 -  PRODUCTS
	2.1 SYSTEM DESCRIPTION
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with UL 467 for grounding and bonding materials and equipment.

	2.2 MANUFACTURERS
	A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following:
	1. Burndy; Part of Hubbell Electrical Systems.
	2. Dossert; AFL Telecommunications LLC.
	3. ERICO International Corporation.
	4. Fushi Copperweld Inc.
	5. Galvan Industries, Inc.; Electrical Products Division, LLC
	6. Harger Lightning & Ground.
	7. ILSCO.
	8. O-Z/Gedney; a brand of Emerson Industrial Automation
	9. Robbins Lightning, Inc.
	10. Siemens Power Transmission & Distribution, Inc.
	11. Thomas & Betts Corporation, A Member of the ABB Group.
	12. Topaz Electrical; a division of Topaz Lighting Corp.


	2.3 CONDUCTORS
	A. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise required by applicable Code or authorities having jurisdiction.
	B. Bare Copper Conductors:
	1. Solid Conductors: ASTM B 3.
	2. Stranded Conductors: ASTM B 8.
	3. Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6 mm) in diameter.
	4. Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.
	5. Bonding Jumper: Copper tape, braided conductors terminated with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.


	2.4 CONNECTORS
	A. Listed and labeled by an NRTL acceptable to authorities having jurisdiction for applications in which used and for specific types, sizes, and combinations of conductors and other items connected.
	B. Welded Connectors: Exothermic-welding kits of types recommended by kit manufacturer for materials being joined and installation conditions.
	C. Beam Clamps: Mechanical type, terminal, ground wire access from four directions, with dual, tin-plated or silicon bronze bolts.
	D. Cable-to-Cable Connectors: Compression type, copper or copper alloy.
	E. Conduit Hubs: Mechanical type, terminal with threaded hub.
	F. Lay-in Lug Connector: Mechanical type, copper rated for direct burial terminal with set screw.
	G. U-Bolt Clamps: Mechanical type, copper or copper alloy, terminal listed for direct burial.
	H. Water Pipe Clamps:
	1. Mechanical type, two pieces with zinc-plated bolts.
	a. Material: Die-cast zinc alloy.
	b. Listed for direct burial.

	2. U-bolt type with malleable-iron clamp and copper ground connector rated for direct burial.



	PART 3 -  EXECUTION
	3.1 APPLICATIONS
	A. Conductors: Install solid conductor for No. 8 AWG and smaller, and stranded conductors for No. 6 AWG and larger unless otherwise indicated.
	B. Underground Grounding Conductors: Install bare copper conductor, No. 2/0 AWG minimum.
	1. Bury at least 24 inches (600 mm) below grade.
	2. Duct-Bank Grounding Conductor: Bury 12 inches (300 mm) above duct bank when indicated as part of duct-bank installation.

	C. Conductor Terminations and Connections:
	1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
	2. Underground Connections: Welded connectors except at test wells and as otherwise indicated.
	3. Connections to Ground Rods at Test Wells: Bolted connectors.
	4. Connections to Structural Steel: Welded connectors.


	3.2 GROUNDING UNDERGROUND DISTRIBUTION SYSTEM COMPONENTS
	A. Comply with IEEE C2 grounding requirements.

	3.3 EQUIPMENT GROUNDING
	A. Install insulated equipment grounding conductors with all feeders and branch circuits.
	B. Install insulated equipment grounding conductors with the following items, in addition to those required by NFPA 70:
	1. Feeders and branch circuits.
	2. Lighting circuits.
	3. Receptacle circuits.
	4. Single-phase motor and appliance branch circuits.
	5. Three-phase motor and appliance branch circuits.
	6. Flexible raceway runs.

	C. Air-Duct Equipment Circuits: Install insulated equipment grounding conductor to duct-mounted electrical devices operating at 120 V and more, including air cleaners, heaters, dampers, humidifiers, and other duct electrical equipment. Bond conductor ...
	D. Water Heater, Heat-Tracing, and Antifrost Heating Cables: Install a separate insulated equipment grounding conductor to each electric water heater and heat-tracing cable. Bond conductor to heater units, piping, connected equipment, and components.

	3.4 INSTALLATION
	A. Grounding Conductors: Route along shortest and straightest paths possible unless otherwise indicated or required by Code. Avoid obstructing access or placing conductors where they may be subjected to strain, impact, or damage.
	B. Bonding Straps and Jumpers: Install in locations accessible for inspection and maintenance except where routed through short lengths of conduit.
	1. Bonding to Structure: Bond straps directly to basic structure, taking care not to penetrate any adjacent parts.
	2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports: Install bonding so vibration is not transmitted to rigidly mounted equipment.
	3. Use exothermic-welded connectors for outdoor locations; if a disconnect-type connection is required, use a bolted clamp.

	C. Grounding and Bonding for Piping:
	1. Metal Water Service Pipe: Install insulated copper grounding conductors, in conduit, from building's main service equipment, or grounding bus, to main metal water service entrances to building. Connect grounding conductors to main metal water servi...
	2. Water Meter Piping: Use braided-type bonding jumpers to electrically bypass water meters. Connect to pipe with a bolted connector.
	3. Bond each aboveground portion of gas piping system downstream from equipment shutoff valve.

	D. Bonding Interior Metal Ducts: Bond metal air ducts to equipment grounding conductors of associated fans, blowers, electric heaters, and air cleaners. Install tinned bonding jumper to bond across flexible duct connections to achieve continuity.
	E. Grounding for Steel Building Structure: Install a driven ground rod at base of each corner column and at intermediate exterior columns at distances not more than 60 feet (18 m) apart.

	3.5 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	D. Tests and Inspections:
	1. After installing grounding system but before permanent electrical circuits have been energized, test for compliance with requirements.
	2. Inspect physical and mechanical condition. Verify tightness of accessible, bolted, electrical connections with a calibrated torque wrench according to manufacturer's written instructions.

	E. Grounding system will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	260533 fl - raceways and boxes for electrical systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits, tubing, and fittings.
	2. Nonmetal conduits, tubing, and fittings.
	3. Surface raceways.
	4. Boxes, enclosures, and cabinets.

	B. Related Requirements:
	1. Section 260543 "Underground Ducts and Raceways for Electrical Systems" for exterior ductbanks, manholes, and underground utility construction.


	1.3 DEFINITIONS
	A. GRC: Galvanized rigid steel conduit.

	1.4 ACTION SUBMITTALS
	A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover enclosures, and cabinets.
	B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections, and attachment details.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Conduit routing plans, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of items involved:
	1. Structural members in paths of conduit groups with common supports.
	2. HVAC and plumbing items and architectural features in paths of conduit groups with common supports.

	B. Source quality-control reports.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUITS, TUBING, AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Allied Tube & Conduit; a part of Atkore International.
	2. Anamet Electrical, Inc.
	3. Electri-Flex Company.
	4. FSR Inc.
	5. O-Z/Gedney; a brand of Emerson Industrial Automation.
	6. Picoma Industries, Inc.
	7. Republic Conduit.
	8. Robroy Industries.
	9. Southwire Company.
	10. Thomas & Betts Corporation, A Member of the ABB Group.
	11. Western Tube and Conduit Corporation.
	12. Wheatland Tube Company.

	B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. GRC: Comply with ANSI C80.1 and UL 6.
	D. IMC: Comply with ANSI C80.6 and UL 1242.
	E. EMT: Comply with ANSI C80.3 and UL 797.
	F. FMC: Comply with UL 1; aluminum.
	G. LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.
	H. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B.
	1. Fittings for EMT:
	a. Material: Steel or die cast.
	b. Type: Compression.

	2. Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated for environmental conditions where installed, and including flexible external bonding jumper.

	I. Joint Compound for GRC: Approved, as defined in NFPA 70, by authorities having jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect threaded conduit joints from corrosion and to enhance their conductivity.

	2.2 NONMETALLIC CONDUITS AND FITTINGS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Allied Tube & Conduit; a part of Atkore International.
	2. Anamet Electrical, Inc.
	3. Electri-Flex Company.
	4. FSR Inc.
	5. O-Z/Gedney; a brand of Emerson Industrial Automation.
	6. Picoma Industries, Inc.
	7. Republic Conduit.
	8. Robroy Industries.
	9. Southwire Company.
	10. Thomas & Betts Corporation, A Member of the ABB Group.
	11. Western Tube and Conduit Corporation.
	12. Wheatland Tube Company.

	B. Listing and Labeling: Nonmetallic conduits, tubing, and fittings shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	C. Fiberglass:
	1. Comply with NEMA TC 14.
	2. Comply with UL 2515 for aboveground raceways.
	3. Comply with UL 2420 for belowground raceways.

	D. RNC: Type EPC-80-PVC, complying with NEMA TC 2 and UL 651 unless otherwise indicated.
	E. LFNC: Comply with UL 1660.
	F. Fittings for RNC: Comply with NEMA TC 3; match to conduit or tubing type and material.
	G. Fittings for LFNC: Comply with UL 514B.

	2.3 SURFACE RACEWAYS
	A. Listing and Labeling: Surface raceways and tele-power poles shall be listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Surface Metal Raceways: Galvanized steel with snap-on covers complying with UL 5. Prime coated, ready for field painting.
	C. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Hubbell Incorporated; Wiring Device-Kellems.
	2. MonoSystems, Inc.
	3. Panduit Corp.
	4. Wiremold / Legrand.


	2.4 BOXES, ENCLOSURES, AND CABINETS
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Adalet.
	2. Cooper Technologies Company; Cooper Crouse-Hinds.
	3. EGS/Appleton Electric.
	4. Erickson Electrical Equipment Company.
	5. FSR Inc.
	6. Hoffman.
	7. Hubbell Incorporated.
	8. Kraloy.
	9. Milbank Manufacturing Co.
	10. Mono-Systems, Inc.
	11. O-Z/Gedney.
	12. RACO; Hubbell.
	13. Robroy Industries.
	14. Spring City Electrical Manufacturing Company.
	15. Stahlin Non-Metallic Enclosures.
	16. Thomas & Betts Corporation.
	17. Wiremold/Legrand.

	B. General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and cabinets installed in wet locations shall be listed for use in wet locations.
	C. Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.
	D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with gasketed cover.
	E. Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 lb (23 kg). Outlet boxes designed for attachment of luminaires weighing more than 50 lb (23 kg) shall be listed and marked for the maximum allowable weight.
	F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.
	G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with gasketed cover.
	H. Box extensions used to accommodate new building finishes shall be of same material as recessed box.
	I. Device Box Dimensions:  4 inches square by 2-1/8 inches deep (100 mm square by 60 mm deep).
	J. Gangable boxes are prohibited.


	PART 3 -  EXECUTION
	3.1 RACEWAY APPLICATION
	A. Outdoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed Conduit:  GRC.
	2. Concealed Conduit, Aboveground: GRC.
	3. Underground Conduit: RNC, Type EPC-80-PVC, direct buried.
	4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment):  LFMC.
	5. Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

	B. Indoors: Apply raceway products as specified below unless otherwise indicated:
	1. Exposed, Not Subject to Physical Damage:  EMT.
	2. Exposed, Not Subject to Severe Physical Damage:  EMT.
	3. Exposed and Subject to Severe Physical Damage:  GRC. Raceway locations include the following:
	a. Mechanical rooms.

	4. Concealed in Ceilings and Interior Walls and Partitions:  EMT.
	5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet locations.
	6. Damp or Wet Locations:  GRC.
	7. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250.

	C. Minimum Raceway Size:  3/4-inch (21-mm) trade size.
	D. Raceway Fittings: Compatible with raceways and suitable for use and location.
	1. Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless otherwise indicated. Comply with NEMA FB 2.10.
	2. EMT: Use compression, steel fittings. Comply with NEMA FB 2.10.
	3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with NEMA FB 2.20.

	E. Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.
	F. Install surface raceways only where indicated on Drawings.
	G. Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F (49 deg C).

	3.2 INSTALLATION
	A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits. Comply with NFPA 70 limitations for types of raceways allowed in specif...
	B. Keep raceways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-water pipes. Install horizontal raceway runs above water and steam piping.
	C. Complete raceway installation before starting conductor installation.
	D. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for hangers and supports.
	E. Arrange stub-ups so curved portions of bends are not visible above finished slab.
	F. Install no more than the equivalent of three 90-degree bends in any conduit run except for control wiring conduits, for which fewer bends are allowed. Support within 12 inches (300 mm) of changes in direction.
	G. Conceal conduit and EMT within finished walls, ceilings, and floors unless otherwise indicated. Install conduits parallel or perpendicular to building lines.
	H. Support conduit within 12 inches (300 mm) of enclosures to which attached.
	I. Stub-ups to Above Recessed Ceilings:
	1. Use EMT, or RMC for raceways.
	2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or in an enclosure.

	J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply listed compound to threads of raceway and fittings before making up joints. Follow compound manufacturer's written instructions.
	K. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings to protect conductors including conductors smaller than No. 4 AWG.
	L. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes or cabinets. Install bushings on conduits up to 1-1/4-inch (35mm) trade size and insulated throat metal bushings on 1-1/2-inch (41-mm) trade size and lar...
	M. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install locknuts hand tight plus 1/4 turn more.
	N. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in the locknut area prior to assembling conduit to enclosure to assure a continuous ground path.
	O. Cut conduit perpendicular to the length. For conduits 2-inch (53-mm) trade size and larger, use roll cutter or a guide to make cut straight and perpendicular to the length.
	P. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not less than 200-lb (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end of pull wire. Cap underground raceways designated as spa...
	Q. Surface Raceways:
	1. Install surface raceway with a minimum 2-inch (50-mm)radius control at bend points.
	2. Secure surface raceway with screws or other anchor-type devices at intervals not exceeding 48 inches (1200 mm) and with no less than two supports per straight raceway section. Support surface raceway according to manufacturer's written instructions...

	R. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with listed sealing compound. For concealed raceways, install each fitting in a flush steel box with a blank cover plate having a finish similar to that of ...
	S. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or boxes are between the seal and the following changes of environments. Seal the interior of all raceways at the following points:
	1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated spaces.
	2. Where an underground service raceway enters a building or structure.
	3. Where otherwise required by NFPA 70.

	T. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
	U. Expansion-Joint Fittings:
	1. Install in each run of aboveground RMC and EMT conduit that is located where environmental temperature change may exceed 100 deg F (55 deg C) and that has straight-run length that exceeds 100 feet (30 m).
	2. Install type and quantity of fittings that accommodate temperature change listed for each of the following locations:
	a. Outdoor Locations Not Exposed to Direct Sunlight:  125 deg F (70 deg C) temperature change.
	b. Outdoor Locations Exposed to Direct Sunlight:  155 deg F (86 deg C) temperature change.
	c. Indoor Spaces Connected with Outdoors without Physical Separation:  125 deg F (70 deg C) temperature change.

	3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot of length of straight run per deg F (0.06 mm per meter of length of straight run per deg C) of temperature change for PVC conduits. Install fitting(s) that...
	4. Install expansion fittings at all locations where conduits cross building or structure expansion joints.
	5. Install each expansion-joint fitting with position, mounting, and piston setting selected according to manufacturer's written instructions for conditions at specific location at time of installation. Install conduit supports to allow for expansion ...

	V. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches (1830 mm) of flexible conduit for recessed and semirecessed luminaires, equipment subject to vibration, noise transmission, or movement; and for transformers and motors.
	1. Use LFMC in damp or wet locations subject to severe physical damage.
	2. Use LFMC in damp or wet locations not subject to severe physical damage.

	W. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not individually indicated, give priority to ADA requirements. Install boxes with height measured to bottom of box unless otherwise indicated.
	X. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block, and install box flush with surface of wall. Prepare block surfaces to provide a flat surface for a raintight connection between box and cover plate or supp...
	Y. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same vertical channel.
	Z. Locate boxes so that cover or plate will not span different building finishes.
	AA. Support boxes of three gangs or more from more than one side by spanning two framing members or mounting on brackets specifically designed for the purpose.
	BB. Fasten junction and pull boxes to or support from building structure. Do not support boxes by conduits.
	CC. Set metal floor boxes level and flush with finished floor surface.
	DD. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

	3.3 INSTALLATION OF UNDERGROUND CONDUIT
	A. Direct-Buried Conduit:
	1. Excavate trench bottom to provide firm and uniform support for conduit. Prepare trench bottom as specified in Section 312000 "Earth Moving" for pipe less than 6 inches (150 mm) in nominal diameter.
	2. Install backfill as specified in Section 312000 "Earth Moving."
	3. After installing conduit, backfill and compact. Start at tie-in point, and work toward end of conduit run, leaving conduit at end of run free to move with expansion and contraction as temperature changes during this process. Firmly hand tamp backfi...
	4. Install manufactured rigid steel conduit elbows for stub-ups at poles and equipment and at building entrances through floor.
	a. Couple steel conduits to ducts with adapters designed for this purpose, and encase coupling with 3 inches (75 mm) of concrete for a minimum of 12 inches (300 mm) on each side of the coupling.

	5. Underground Warning Tape: Comply with requirements in Section 260553 "Identification for Electrical Systems."


	3.4 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS
	A. Install sleeves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply with requirements in Section 260544 "Sleeves and Sleeve Seals for Electrical Raceways and Cabling."

	3.5 FIRESTOPPING
	A. Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with requirements in Section 078413 "Penetration Firestopping."

	3.6 PROTECTION
	A. Protect coatings, finishes, and cabinets from damage and deterioration.
	1. Repair damage to galvanized finishes with zinc-rich paint recommended by manufacturer.




	260543 fl - underground ducts and raceways for electrical systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Metal conduits and fittings, including GRC coated steel conduit.
	2. Rigid nonmetallic duct.
	3. Duct accessories.


	1.3 DEFINITIONS
	A. Direct Buried: Duct or a duct bank that is buried in the ground, without any additional casing materials such as concrete.
	B. Duct: A single duct or multiple ducts. Duct may be either installed singly or as component of a duct bank.
	C. Duct Bank:
	1. Two or more ducts installed in parallel, with or without additional casing materials.
	2. Multiple duct banks.

	D. GRC: Galvanized rigid (steel) conduit.
	E. Trafficways: Locations where vehicular or pedestrian traffic is a normal course of events.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include duct-bank materials, including spacers and miscellaneous components.
	2. Include duct, conduits, and their accessories, including elbows, end bells, bends, fittings, and solvent cement.
	3. Include underground-line warning tape.

	B. Shop Drawings:

	1.5 INFORMATIONAL SUBMITTALS
	A. Duct and Duct-Bank Coordination Drawings: Show duct profiles and coordination with other utilities and underground structures.
	1. Include plans and sections, drawn to scale, and show bends and locations of expansion fittings.

	B. Source quality-control reports.
	C. Field quality-control reports.

	1.6 MAINTENANCE MATERIALS SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	B. Furnish cable-support stanchions, arms, insulators, and associated fasteners in quantities equal to 5 percent of quantity of each item installed.

	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Qualified according to ASTM E 329 for testing indicated.

	1.8 FIELD CONDITIONS
	A. Interruption of Existing Electrical Service: Do not interrupt electrical service to facilities occupied by Owner or others unless permitted under the following conditions, and then only after arranging to provide temporary electrical service accord...
	1. Notify Construction Manager and Owner no fewer than seven days in advance of proposed interruption of electrical service.
	2. Do not proceed with interruption of electrical service without Construction Manager's and Owner's written permission.

	B. Ground Water: Assume ground-water level is 36 inches below ground surface unless a higher water table is noted on Drawings.


	PART 2 -  PRODUCTS
	2.1 METAL CONDUIT AND FITTINGS
	A. GRC: Comply with ANSI C80.1 and UL 6.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Allied Tube & Conduit; a part of Atkore International.
	2. Anamet Electrical, Inc.
	3. Calconduit.
	4. FSR Inc.
	5. Opti-Com Manufacturing Network, Inc (OMNI).
	6. O-Z/Gedney; a brand of Emerson Industrial Automation.
	7. Picoma Industries, Inc.
	8. Republic Conduit.
	9. Robroy Industries.
	10. Southwire Company.
	11. Thomas & Betts Corporation; A Member of the ABB Group.
	12. Topaz Electric; a division of Topaz Lighting Corp.
	13. Western Tube and Conduit Corporation.
	14. Wheatland Tube Company.

	C. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and marked for intended location and application.

	2.2 RIGID NONMETALLIC DUCT
	A. Underground Plastic Utilities Duct:  Type EPC-80-PVC RNC, complying with NEMA TC 2 and UL 651, with matching fittings complying with NEMA TC 3 by same manufacturer as duct.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. ARNCO Corp.

	C. Listed and labeled as defined in NFPA 70, by a nationally recognized testing laboratory, and marked for intended location and application.
	D. Solvents and Adhesives: As recommended by conduit manufacturer.

	2.3 DUCT ACCESSORIES
	A. Duct Spacers: Factory-fabricated, rigid, PVC interlocking spacers; sized for type and size of duct with which used, and selected to provide minimum duct spacing indicated while supporting duct during concreting or backfilling.
	B. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Allied Tube & Conduit; a part of Atkore International.

	C. Underground-Line Warning Tape: Comply with requirements for underground-line warning tape specified in Section 260553 "Identification for Electrical Systems."


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Coordinate layout and installation of duct, duct bank, with final arrangement of other utilities, site grading, and surface features as determined in the field. Notify Architect if there is a conflict between areas of excavation and existing struct...
	B. Coordinate elevations of duct and duct-bank entrances into manholes, handholes, and boxes with final locations and profiles of duct and duct banks, as determined by coordination with other utilities, underground obstructions, and surface features. ...
	C. Clear and grub vegetation to be removed, and protect vegetation to remain according to Section 311000 "Site Clearing." Remove and stockpile topsoil for reapplication according to Section 311000 "Site Clearing."

	3.2 UNDERGROUND DUCT APPLICATION
	A. Duct for Electrical Feeders 600 V and Less:  Type EPC-80-PVC RNC, direct-buried unless otherwise indicated.
	B. Duct for Electrical Branch Circuits:  Type EPC-80-PVC RNC, direct-buried unless otherwise indicated.
	C. Bored Underground Duct:  Type EPEC-80-HDPE unless otherwise indicated.
	D. Underground Ducts Crossing Paved Paths Walks and Driveways: Type EPC-80 PVC RNC, encased in reinforced concrete.
	E. Stub-ups: Concrete-encased GRC.

	3.3 EARTHWORK
	A. Excavation and Backfill: Comply with Section 312000 "Earth Moving," but do not use heavy-duty, hydraulic-operated, compaction equipment.
	B. Restoration: Replace area immediately after backfilling is completed or after construction vehicle traffic in immediate area is complete.
	C. Restore surface features at areas disturbed by excavation, and re-establish original grades unless otherwise indicated. Replace removed sod immediately after backfilling is completed.
	D. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work. Restore vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and mulching. Comply with Section 329200 "Turf and Grasses" ...
	E. Cut and patch existing pavement in the path of underground duct, duct bank, and underground structures according to "Cutting and Patching" Article in Section 017300 "Execution."

	3.4 DUCT AND DUCT-BANK INSTALLATION
	A. Where indicated on Drawings, install duct, spacers, and accessories into the duct-bank configuration shown. Duct installation requirements in this Section also apply to duct bank.
	B. Install duct according to NEMA TCB 2.
	C. Slope: Pitch duct a minimum slope of 1:300 down toward manholes and handholes and away from buildings and equipment. Slope duct from a high point between two manholes, to drain in both directions.
	D. Curves and Bends: Use 5-degree angle couplings for small changes in direction. Use manufactured long sweep bends with a minimum radius of 24 inches , both horizontally and vertically, at other locations unless otherwise indicated.
	1. Duct shall have maximum of three 90 degree bends or the total of all bends shall be no more 180 degrees between pull points.

	E. Joints: Use solvent-cemented joints in duct and fittings and make watertight according to manufacturer's written instructions. Stagger couplings so those of adjacent duct do not lie in same plane.
	F. Installation Adjacent to High-Temperature Steam Lines: Where duct is installed parallel to underground steam lines, perform calculations showing the duct will not be subject to environmental temperatures above 40 deg C. Where environmental temperat...
	G. Direct-Buried Duct and Duct Bank:
	1. Excavate trench bottom to provide firm and uniform support for duct. Comply with requirements in Section 312000 "Earth Moving" for preparation of trench bottoms for pipes less than 6 inches in nominal diameter.
	2. Width: Excavate trench 3 inches wider than duct on each side.
	3. Depth: Install top of duct at least 36 inches below finished grade unless otherwise indicated.
	4. Set elevation of bottom of duct bank below frost line.
	5. Support ducts on duct spacers coordinated with duct size, duct spacing, and outdoor temperature.
	6. Spacer Installation: Place spacers close enough to prevent sagging and deforming of duct, with not less than four spacers per 20 feet of duct. Place spacers within 24 inches of duct ends. Stagger spacers approximately 6 inches between tiers. Secure...
	7. Install duct with a minimum of 3 inches between ducts for like services and 6 inches between power and communications duct.
	8. Elbows: Install manufactured duct elbows for stub-ups, at building entrances, and at changes of direction in duct direction unless otherwise indicated. Encase elbows for stub-up ducts throughout length of elbow.
	9. Install manufactured GRC elbows for stub-ups, at building entrances, and at changes of direction in duct.
	a. Couple RNC duct to GRC with adapters designed for this purpose, and encase coupling with 3 inches of concrete.
	b. Stub-ups to Outdoor Equipment: Extend concrete-encased GRC horizontally a minimum of 60 inches from edge of base. Install insulated grounding bushings on terminations at equipment.
	1) Stub-ups shall be minimum 4 inchesabovefinished floor and minimum 3 inchesfrom conduit side to edge of slab.

	c. Stub-ups to Indoor Equipment: Extend concrete-encased GRC horizontally a minimum of 60 inches from edge of wall. Install insulated grounding bushings on terminations at equipment.
	1) Stub-ups shall be flush withfinished floor and no less than 3 inchesfrom conduit side to edge of slab.


	10. After installing first tier of duct, backfill and compact. Start at tie-in point and work toward end of duct run, leaving ducts at end of run free to move with expansion and contraction as temperature changes during this process. Repeat procedure ...
	a. Place minimum 3 inches of sand as a bed for duct. Place sand to a minimum of 6 inches above top level of duct.
	b. Place minimum 6 inches of engineered fill above concrete encasement of duct.


	H. Underground-Line Warning Tape: Bury conducting underground line specified in Section 260553 "Identification for Electrical Systems" no less than 12 inches above all duct and duct banks and approximately 12 inches below grade. Align tape parallel to...

	3.5 GROUNDING
	A. Ground underground ducts and utility structures according to Section 260526 "Grounding and Bonding for Electrical Systems."

	3.6 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Demonstrate capability and compliance with requirements on completion of installation of underground duct, and duct bank.
	2. Pull solid aluminum or wood test mandrel through duct to prove joint integrity and adequate bend radii, and test for out-of-round duct. Provide a minimum 12-inch-long mandrel equal to duct size minus 1/4 inch. If obstructions are indicated, remove ...

	B. Correct deficiencies and retest as specified above to demonstrate compliance.
	C. Prepare test and inspection reports.

	3.7 CLEANING
	A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of duct until duct cleaner indicates that duct is clear of dirt and debris. Follow with rubber duct swab for final cleaning and to assist in spreading lubricant...



	260544 fl - sleeves and sleeve seals for electrical raceways and cabling
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Sleeves for raceway and cable penetration of non-fire-rated construction walls and floors.
	2. Sleeve-seal systems.
	3. Sleeve-seal fittings.
	4. Grout.
	5. Silicone sealants.

	B. Related Requirements:
	1. Section 078413 "Penetration Firestopping" for penetration firestopping installed in fire-resistance-rated walls, horizontal assemblies, and smoke barriers, with and without penetrating items.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.


	PART 2 -  PRODUCTS
	2.1 SLEEVES
	A. Wall Sleeves:
	1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated, plain ends.

	B. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-steel sheet; 0.0239-inch minimum thickness; round tube closed with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.
	C. Sleeves for Rectangular Openings:
	1. Material: Galvanized sheet steel.
	2. Minimum Metal Thickness:
	a. For sleeve cross-section rectangle perimeter less than 50 inches and with no side larger than 16 inches, thickness shall be 0.052 inch.
	b. For sleeve cross-section rectangle perimeter 50 inches or more and one or more sides larger than 16 inches, thickness shall be 0.138 inch.



	2.2 SLEEVE-SEAL SYSTEMS
	A. Description: Modular sealing device, designed for field assembly, to fill annular space between sleeve and raceway or cable.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Advance Products & Systems, Inc.
	b. CALPICO, Inc.
	c. Metraflex Company (The).
	d. Pipeline Seal and Insulator, Inc.
	e. Proco Products, Inc.

	2. Sealing Elements:  EPDM rubber interlocking links shaped to fit surface of pipe. Include type and number required for pipe material and size of pipe.
	3. Pressure Plates:  Carbon steel.
	4. Connecting Bolts and Nuts:  Carbon steel, with corrosion-resistant coating, of length required to secure pressure plates to sealing elements.


	2.3 SLEEVE-SEAL FITTINGS
	A. Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to match piping OD.
	1. Manufacturers: Subject to compliance with requirements, provide products by the following:
	a. HOLDRITE.



	2.4 GROUT
	A. Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-rated walls or floors.
	B. Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry, hydraulic-cement grout.
	C. Design Mix: 5000-psi, 28-day compressive strength.
	D. Packaging: Premixed and factory packaged.

	2.5 SILICONE SEALANTS
	A. Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of grade indicated below.
	1. Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal surfaces that are not fire rated.

	B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed, expand and cure in place to produce a flexible, nonshrinking foam.


	PART 3 -  EXECUTION
	3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS
	A. Comply with NECA 1.
	B. Comply with NEMA VE 2 for cable tray and cable penetrations.
	C. Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit Floors and Walls:
	1. Interior Penetrations of Non-Fire-Rated Walls and Floors:
	a. Seal annular space between sleeve and raceway or cable, using joint sealant appropriate for size, depth, and location of joint. Comply with requirements in Section 079200 "Joint Sealants."
	b. Seal space outside of sleeves with mortar or grout. Pack sealing material solidly between sleeve and wall so no voids remain. Tool exposed surfaces smooth; protect material while curing.

	2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.
	3. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or cable unless sleeve seal is to be installed.
	4. Install sleeves for wall penetrations unless core-drilled holes or formed openings are used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush with both surfaces of walls. Deburr after cutting.

	D. Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
	1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved opening.
	2. Seal space outside of sleeves with approved joint compound for gypsum board assemblies.

	E. Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with flexible boot-type flashing units applied in coordination with roofing work.
	F. Aboveground, Exterior-Wall Penetrations: Seal penetrations using cast-iron pipe sleeves and mechanical sleeve seals. Select sleeve size to allow for 1-inch annular clear space between pipe and sleeve for installing mechanical sleeve seals.
	G. Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves to allow for 1-inch annular clear space between raceway or cable and sleeve for installing sleeve-seal system.

	3.2 SLEEVE-SEAL-SYSTEM INSTALLATION
	A. Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at raceway entries into building.
	B. Install type and number of sealing elements recommended by manufacturer for raceway or cable material and size. Position raceway or cable in center of sleeve. Assemble mechanical sleeve seals and install in annular space between raceway or cable an...

	3.3 SLEEVE-SEAL-FITTING INSTALLATION
	A. Install sleeve-seal fittings in new walls and slabs as they are constructed.
	B. Assemble fitting components of length to be flush with both surfaces of concrete slabs and walls. Position waterstop flange to be centered in concrete slab or wall.
	C. Secure nailing flanges to concrete forms.
	D. Using grout, seal the space around outside of sleeve-seal fittings.



	260553 fl - identification for electrical systems
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Color and legend requirements for raceways, conductors, and warning labels and signs.
	2. Labels.
	3. Bands and tubes.
	4. Tapes and stencils.
	5. Tags.
	6. Signs.
	7. Cable ties.
	8. Paint for identification.
	9. Fasteners for labels and signs.


	1.3 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Include construction details, material descriptions, dimensions of individual components and profiles, and finishes for electrical identification products.

	B. Samples: For each type of label and sign to illustrate composition, size, colors, lettering style, mounting provisions, and graphic features of identification products.
	C. Identification Schedule: For each piece of electrical equipment and electrical system components to be an index of nomenclature for electrical equipment and system components used in identification signs and labels. Use same designations indicated ...


	PART 2 -  PRODUCTS
	2.1 PERFORMANCE REQUIREMENTS
	A. Comply with ASME A13.1.
	B. Comply with NFPA 70.
	C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
	D. Comply with ANSI Z535.4 for safety signs and labels.
	E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks used by label printers, shall comply with UL 969.
	F. Thermal Movements: Allow for thermal movements from ambient and surface temperature changes.
	1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces.


	2.2 COLOR AND LEGEND REQUIREMENTS
	A. Raceways and Cables Carrying Circuits at 600 V or Less:
	1. Black letters on an orange field.
	2. Legend: Indicate voltage.

	B. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed below for ungrounded branch-circuit conductors.
	1. Color shall be factory applied.
	2. Colors for 208/120-V Circuits:
	a. Phase A: Black.
	b. Phase B: Red.
	c. Phase C: Blue.

	3. Color for Neutral:  White.
	4. Color for Equipment Grounds:  Green.
	5. Colors for Isolated Grounds: Green with white stripe.

	C. Warning Label Colors:
	1. Identify system voltage with black letters on an orange background.


	2.3 LABELS
	A. Vinyl Wraparound Labels: Preprinted, flexible labels laminated with a clear, weather- and chemical-resistant coating and matching wraparound clear adhesive tape for securing label ends.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	b. emedco.
	c. Grafoplast Wire Markers.
	d. HellermannTyton.
	e. LEM Products Inc.
	f. Marking Services, Inc.
	g. Panduit Corp.
	h. Seton Identification Products.


	B. Snap-around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeves, with diameters sized to suit diameters and that stay in place by gripping action.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	b. HellermannTyton.
	c. Marking Services, Inc.
	d. Panduit Corp.
	e. Seton Identification Products.


	C. Self-Adhesive Wraparound Labels:  Preprinted, 3-mil-thick, polyester flexible label with acrylic pressure-sensitive adhesive.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. A'n D Cable Products.
	b. Brady Corporation.
	c. Brother International Corporation.
	d. emedco.
	e. Grafoplast Wire Markers.
	f. Ideal Industries, Inc.
	g. LEM Products Inc.
	h. Marking Services, Inc.
	i. Panduit Corp.
	j. Seton Identification Products.

	2. Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating, protective shield over the legend. Labels sized such that the clear shield overlaps the entire printed legend.

	D. Self-Adhesive Labels:  Polyester, thermal, transfer-printed, 3-mil-thick, multicolor, weather- and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and location.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. A'n D Cable Products.
	b. Brady Corporation.
	c. Brother International Corporation.
	d. emedco.
	e. Grafoplast Wire Markers.
	f. Ideal Industries, Inc.
	g. LEM Products Inc.
	h. Marking Services, Inc.
	i. Panduit Corp.
	j. Seton Identification Products.

	2. Minimum Nominal Size:
	a. 1-1/2 by 6 inchesfor raceway and conductors.
	b. 3-1/2 by 5 inchesfor equipment.
	c. As required by authorities having jurisdiction.



	2.4 BANDS AND TUBES
	A. Snap-around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic sleeves, 2 inches long, with diameters sized to suit diameters and that stay in place by gripping action.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	b. Marking Services, Inc.
	c. Panduit Corp.


	B. Heat-Shrink Preprinted Tubes: Flame-retardant polyolefin tubes with machine-printed identification labels, sized to suit diameter and shrunk to fit firmly. Full shrink recovery occurs at a maximum of 200 deg F. Comply with UL 224.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	b. Panduit Corp.



	2.5 TAPES AND STENCILS
	A. Underground-Line Warning Tape:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	d. Marking Services, Inc.
	e. Reef Industries, Inc.
	f. Seton Identification Products.

	2. Tape:
	a. Recommended by manufacturer for the method of installation and suitable to identify and locate underground electricalutility lines.
	b. Printing on tape shall be permanent and shall not be damaged by burial operations.
	c. Tape material and ink shall be chemically inert and not subject to degradation when exposed to acids, alkalis, and other destructive substances commonly found in soils.

	3. Color and Printing:
	a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and ANSI Z535.5.

	4. Tag:  Type ID:
	a. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid aluminum-foil core, and a clear protective film that allows inspection of the continuity of the conductive core; bright colored, compounded for direct-buria...
	b. Width: 3 inches.
	c. Overall Thickness: 5 mils.
	d. Foil Core Thickness: 0.35 mil.
	e. Weight: 28 lb/1000 sq. ft.
	f. Tensile according to ASTM D 882: 70 lbf and 4600 psi.



	2.6 TAGS
	A. Metal Tags: Brass or aluminum, 2 by 2 by 0.05 inch, with stamped legend, punched for use with self-locking cable tie fastener.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	d. Marking Services, Inc.
	e. Seton Identification Products.


	B. Nonmetallic Preprinted Tags: Polyethylene tags, 0.023 inch thick, color-coded for phase and voltage level, with factory printed permanent designations; punched for use with self-locking cable tie fastener.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Brady Corporation.
	d. Grafoplast Wire Markers.
	e. LEM Products Inc.
	f. Marking Services, Inc.
	g. Panduit Corp.
	h. Seton Identification Products.



	2.7 SIGNS
	A. Baked-Enamel Signs:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	d. Marking Services, Inc.

	2. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size required for application.
	3. 1/4-inch grommets in corners for mounting.
	4. Nominal Size: 7 by 10 inches.

	B. Laminated Acrylic or Melamine Plastic Signs:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	d. Marking Services, Inc.

	2. Engraved legend.
	3. Thickness:
	a. For signs up to 20 sq. in., minimum 1/16 inch.
	b. For signs larger than 20 sq. in., 1/8 inch thick.
	c. Punched or drilled for mechanical fasteners with 1/4-inch grommets in corners for mounting.
	d. Framed with mitered acrylic molding and arranged for attachment at applicable equipment.



	2.8 CABLE TIES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Ideal Industries, Inc.
	2. Marking Services, Inc.
	3. Panduit Corp.

	B. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
	3. Temperature Range: Minus 40 to plus 185 deg F.
	4. Color: Black, except where used for color-coding.

	C. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
	3. Temperature Range: Minus 40 to plus 185 deg F.
	4. Color: Black.

	D. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.
	1. Minimum Width: 3/16 inch.
	2. Tensile Strength at 73 Deg F according to ASTM D 638: 7000 psi.
	3. UL 94 Flame Rating: 94V-0.
	4. Temperature Range: Minus 50 to plus 284 deg F.
	5. Color: Black.


	2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS
	A. Paint: Comply with requirements in painting Sections for paint materials and application requirements. Retain paint system applicable for surface material and location (exterior or interior).
	B. Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine screws with nuts and flat and lock washers.


	PART 3 -  EXECUTION
	3.1 PREPARATION
	A. Self-Adhesive Identification Products: Before applying electrical identification products, clean substrates of substances that could impair bond, using materials and methods recommended by manufacturer of identification product.

	3.2 INSTALLATION
	A. Verify and coordinate identification names, abbreviations, colors, and other features with requirements in other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's wiring diagrams, and operation and maintenance ...
	B. Install identifying devices before installing acoustical ceilings and similar concealment.
	C. Verify identity of each item before installing identification products.
	D. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and operation and maintenance manual.
	E. Apply identification devices to surfaces that require finish after completing finish work.
	F. Install signs with approved legend to facilitate proper identification, operation, and maintenance of electrical systems and connected items.
	G. System Identification for Raceways and Cables under 600 V: Identification shall completely encircle cable or conduit. Place identification of two-color markings in contact, side by side.
	1. Secure tight to surface of conductor, cable, or raceway.

	H. Vinyl Wraparound Labels:
	1. Secure tight to surface of raceway or cable at a location with high visibility and accessibility.
	2. Attach labels that are not self-adhesive type with clear vinyl tape, with adhesive appropriate to the location and substrate.

	I. Snap-around Labels: Secure tight to surface at a location with high visibility and accessibility.
	J. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and accessibility.
	K. Self-Adhesive Labels:
	1. On each item, install unique designation label that is consistent with wiring diagrams, schedules, and operation and maintenance manual.
	2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-inch-high label; where two lines of text are required, use labels 2 inches high.

	L. Snap-around Color-Coding Bands: Secure tight to surface at a location with high visibility and accessibility.
	M. Heat-Shrink, Preprinted Tubes: Secure tight to surface at a location with high visibility and accessibility.
	N. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.
	O. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and accessibility.
	P. Tape and Stencil: Comply with requirements in painting Sections for surface preparation and paint application.
	Q. Underground Line Warning Tape:
	1. During backfilling of trenches, install continuous underground-line warning tape directly above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes where width of multiple lines installed in a common trench exceeds 16 inches ...
	2. Install underground-line warning tape for direct-buried cables in raceways.

	R. Metal Tags:
	1. Place in a location with high visibility and accessibility.
	2. Secure using UV-stabilized cable ties.

	S. Nonmetallic Preprinted Tags:
	1. Place in a location with high visibility and accessibility.
	2. Secure using UV-stabilized cable ties.

	T. Baked-Enamel Signs:
	1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on minimum 1-1/2-inch-high sign; where two lines of text are required, use signs minimum 2 inches high.

	U. Laminated Acrylic or Melamine Plastic Signs:
	1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to the location and substrate.
	2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-1/2-inch-high sign; where two lines of text are required, use labels 2 inches high.

	V. Cable Ties: General purpose, for attaching tags, except as listed below:
	1. Outdoors: UV-stabilized nylon.
	2. In Spaces Handling Environmental Air: Plenum rated.


	3.3 IDENTIFICATION SCHEDULE
	A. Install identification materials and devices at locations for most convenient viewing without interference with operation and maintenance of equipment. Install access doors or panels to provide view of identifying devices.
	B. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull points, and locations of high visibility. Identify by system and circuit designation.
	C. Accessible Raceways, Armored and Metal-Clad Cables, More Than 600 V: [Vinyl wraparound labels] [Snap-around labels] [Self-adhesive labels] [Snap-around color-coding bands for raceway and cables].
	1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

	D. Accessible Raceways Cables, 600 V or Less, for Service, Feeder, and Branch Circuits, More Than 30 A and 120 V to Ground: Identify with self-adhesive raceway labels.
	1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

	E. Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each junction and pull box of the following systems with self-adhesive labels containing the wiring system legend and system voltage. System legends shall be as fo...
	1. "POWER."

	F. Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and junction boxes, manholes, and handholes, use self-adhesive wraparound labels to identify the phase.
	1. Locate identification at changes in direction, at penetrations of walls and floors, at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested areas.

	G. Power-Circuit Conductor Identification, More Than 600 V: For conductors in vaults, pull and junction boxes, manholes, and handholes, use nonmetallic preprinted tags colored and marked to indicate phase, and a separate tag with the circuit designation.
	H. Control-Circuit Conductor Identification: For conductors and cables in pull and junction boxes, manholes, and handholes, use self-adhesive labels with the conductor or cable designation, origin, and destination.
	I. Control-Circuit Conductor Termination Identification: For identification at terminations, provide self-adhesive labels with the conductor designation.
	J. Conductors to Be Extended in the Future: Attach marker tape to conductors.
	K. Locations of Underground Lines: Underground-line warning tape for power, lighting, communication, and control wiring and optical-fiber cable.
	L. Concealed Raceways and Duct Banks, More Than 600 V, within Buildings: Apply floor marking tape to the following finished surfaces:
	1. Floor surface directly above conduits running beneath and within 12 inches of a floor that is in contact with earth or is framed above unexcavated space.
	2. Wall surfaces directly external to raceways concealed within wall.
	3. Accessible surfaces of concrete envelope around raceways in vertical shafts, exposed in the building, or concealed above suspended ceilings.

	M. Instructional Signs: Self-adhesive labels, including the color code for grounded and ungrounded conductors.
	N. Equipment Identification Labels:
	1. Indoor Equipment:  Baked-enamel signs.
	2. Outdoor Equipment:  Laminated acrylic or melamine sign.
	3. Equipment to Be Labeled:
	a. Panelboards: Typewritten directory of circuits in the location provided by panelboard manufacturer. Panelboard identification shall be in the form of a self-adhesive, engraved, laminated acrylic or melamine label.
	b. Enclosures and electrical cabinets.
	c. Access doors and panels for concealed electrical items.
	d. Enclosed switches.
	e. Enclosed circuit breakers.
	f. Enclosed controllers.
	g. Variable-speed controllers.
	h. Push-button stations.





	262726 fl - wiring devices
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Straight-blade convenience receptacles.
	2. GFCI receptacles.
	3. Wall plates.


	1.3 DEFINITIONS
	A. Abbreviations of Manufacturers' Names:
	1. Cooper: Cooper Wiring Devices; Division of Cooper Industries, Inc.
	2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems.
	3. Leviton: Leviton Mfg. Company, Inc.
	4. Pass & Seymour: Pass& Seymour/Legrand.

	B. BAS: Building automation system.
	C. EMI: Electromagnetic interference.
	D. GFCI: Ground-fault circuit interrupter.
	E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
	F. RFI: Radio-frequency interference.
	G. SPD: Surge protective device.
	H. UTP: Unshielded twisted pair.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	B. Shop Drawings: List of legends and description of materials and process used for premarking wall plates.
	C. Samples: One for each type of device and wall plate specified, in each color specified.

	1.5 INFORMATIONAL SUBMITTALS
	A. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For wiring devices to include in all manufacturers' packing-label warnings and instruction manuals that include labeling conditions.


	PART 2 -  PRODUCTS
	2.1 GENERAL WIRING-DEVICE REQUIREMENTS
	A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. Comply with NFPA 70.
	C. Devices that are manufactured for use with modular plug-in connectors may be substituted under the following conditions:
	1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
	2. Devices shall comply with the requirements in this Section.

	D. Source Limitations: Obtain each type of wiring device and associated wall plate from single source from single manufacturer.

	2.2 STRAIGHT-BLADE RECEPTACLES
	A. Duplex Convenience Receptacles: 125 V, 20 A; comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and FS W-C-596.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc.
	c. Leviton Manufacturing Co., Inc.
	d. Pass & Seymour/Legrand (Pass & Seymour).



	2.3 GFCI RECEPTACLES
	A. General Description:
	1. 125 V, 20 A, straight blade, non-feed-through type.
	2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 Class A, and FS W-C-596.
	3. Include indicator light that shows when the GFCI has malfunctioned and no longer provides proper GFCI protection.

	B. Duplex GFCI Convenience Receptacles:
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc.
	c. Leviton Manufacturing Co., Inc.
	d. Pass & Seymour/Legrand (Pass & Seymour).



	2.4 DECORATOR-STYLE DEVICES
	A. GFCI, Tamper-Resistant and Weather-Resistant Convenience Receptacles: Square face, 125 V, 20 A; comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, and UL 943 Class A.
	1. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	a. Cooper Wiring Devices, Inc.; Division of Cooper Industries, Inc.
	c. Pass & Seymour/Legrand (Pass & Seymour).

	2. Description: Labeled to comply with NFPA 70, "Receptacles, Cord Connectors, and Attachment Plugs (Caps)" Article, "Tamper-Resistant Receptacles in Dwelling Units" Section.


	2.5 WALL PLATES
	A. Single and combination types shall match corresponding wiring devices.
	1. Plate-Securing Screws: Metal with head color to match plate finish.
	2. Material for Finished Spaces:  0.035-inch-thick, satin-finished, Type 302 stainless steel.
	3. Material for Unfinished Spaces:  Galvanized steel.
	4. Material for Damp Locations:  Cast aluminum with spring-loaded lift cover, and listed and labeled for use in wet and damp locations.

	B. Wet-Location, Weatherproof Cover Plates: NEMA 250, complying with Type 3R, weather-resistant, die-cast aluminum with lockable cover.

	2.6 FINISHES
	A. Device Color:
	1. Wiring Devices Connected to Normal Power System:  As selected by Architect unless otherwise indicated or required by NFPA 70 or device listing.



	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise indicated.
	B. Coordination with Other Trades:
	1. Protect installed devices and their boxes. Do not place wall finish materials over device boxes and do not cut holes for boxes with routers that are guided by riding against outside of boxes.
	2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, paint, and other material that may contaminate the raceway system, conductors, and cables.
	3. Install device boxes in brick or block walls so that the cover plate does not cross a joint unless the joint is troweled flush with the face of the wall.
	4. Install wiring devices after all wall preparation, including painting, is complete.

	C. Conductors:
	1. Do not strip insulation from conductors until right before they are spliced or terminated on devices.
	2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid scoring or nicking of solid wire or cutting strands from stranded wire.
	3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, Article 300, without pigtails.
	4. Existing Conductors:
	a. Cut back and pigtail, or replace all damaged conductors.
	b. Straighten conductors that remain and remove corrosion and foreign matter.
	c. Pigtailing existing conductors is permitted, provided the outlet box is large enough.


	D. Device Installation:
	1. Replace devices that have been in temporary use during construction and that were installed before building finishing operations were complete.
	2. Keep each wiring device in its package or otherwise protected until it is time to connect conductors.
	3. Do not remove surface protection, such as plastic film and smudge covers, until the last possible moment.
	4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.
	5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.
	6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
	7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice No. 12 AWG pigtails for device connections.
	8. Tighten unused terminal screws on the device.
	9. When mounting into metal boxes, remove the fiber or plastic washers used to hold device-mounting screws in yokes, allowing metal-to-metal contact.

	E. Receptacle Orientation:
	1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted receptacles to the right.
	2. Install hospital-grade receptacles in patient-care areas with the ground pin or neutral blade at the top.

	F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.
	G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical and with grounding terminal of receptacles on top. Group adjacent switches under single, multigang wall plates.

	3.2 GFCI RECEPTACLES
	A. Install non-feed-through-type GFCI receptacles where protection of downstream receptacles is not required.

	3.3 IDENTIFICATION
	A. Comply with Section 260553 "Identification for Electrical Systems."
	B. Identify each receptacle with panelboard identification and circuit number. Use hot, stamped, or engraved machine printing with black-filled lettering on face of plate, and durable wire markers or tags inside outlet boxes.

	3.4 FIELD QUALITY CONTROL
	A. Test Instruments: Use instruments that comply with UL 1436.
	B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.
	C. Perform the following tests and inspections:
	1. In healthcare facilities, prepare reports that comply with recommendations in NFPA 99.
	2. Test Instruments: Use instruments that comply with UL 1436.
	3. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or illuminated digital-display indicators of measurement.

	D. Tests for Convenience Receptacles:
	1. Line Voltage: Acceptable range is 105 to 132 V.
	2. Percent Voltage Drop under 15-A Load: A value of 6 percent or higher is unacceptable.
	3. Ground Impedance: Values of up to 2 ohms are acceptable.
	4. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943.
	5. Using the test plug, verify that the device and its outlet box are securely mounted.
	6. Tests shall be diagnostic, indicating damaged conductors, high resistance at the circuit breaker, poor connections, inadequate fault current path, defective devices, or similar problems. Correct circuit conditions, remove malfunctioning units and r...

	E. Wiring device will be considered defective if it does not pass tests and inspections.
	F. Prepare test and inspection reports.



	262816 fl - enclosed switches and circuit breakers
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and other Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Nonfusible switches.
	2. Enclosures.


	1.3 DEFINITIONS
	A. NC: Normally closed.
	B. NO: Normally open.
	C. SPDT: Single pole, double throw.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and component indicated. Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers' technical data on features, performance, electrical charac...
	1. Enclosure types and details for types other than NEMA 250, Type 1.
	2. Current and voltage ratings.
	3. Short-circuit current ratings (interrupting and withstand, as appropriate).
	4. Include evidence of a nationally recognized testing laboratory (NRTL) listing for series rating of installed devices.

	B. Shop Drawings: For enclosed switches and circuit breakers.
	1. Include plans, elevations, sections, details, and attachments to other work.
	2. Include wiring diagrams for power, signal, and control wiring.


	1.5 INFORMATIONAL SUBMITTALS
	A. Qualification Data: For qualified testing agency.
	B. Field quality-control reports.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in emergency, operation, and maintenance manuals.
	1. In addition to items specified in Section 017823 "Operation and Maintenance Data," include the following:
	a. Manufacturer's written instructions for testing and adjusting enclosed switches.



	1.7 QUALITY ASSURANCE
	A. Testing Agency Qualifications: Accredited by NETA.
	1. Testing Agency's Field Supervisor: Currently certified by NETA to supervise on-site testing.


	1.8 FIELD CONDITIONS
	A. Environmental Limitations: Rate equipment for continuous operation under the following conditions unless otherwise indicated:
	1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
	2. Altitude: Not exceeding 6600 feet.


	1.9 WARRANTY
	A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components that fail in materials or workmanship within specified warranty period.
	1. Warranty Period:  Two years from date of Substantial Completion.



	PART 2 -  PRODUCTS
	2.1 GENERAL REQUIREMENTS
	A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective devices, components, and accessories, within same product category, from single manufacturer.
	B. Product Selection for Restricted Space: Drawings indicate maximum dimensions for enclosed switches and circuit breakers, including clearances between enclosures, and adjacent surfaces and other items. Comply with indicated maximum dimensions.
	C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by an NRTL, and marked for intended location and application.
	D. Comply with NFPA 70.

	2.2 NONFUSIBLE SWITCHES
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following:
	1. Eaton.
	2. General Electric Company.
	3. Siemens Industry, Inc.
	4. Square D; by Schneider Electric.

	B. Type HD, Heavy Duty, Three Pole, Double Throw, 240-V ac, 1200 A and Smaller: UL 98 and NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with cover in closed position.
	C. Accessories:
	1. Equipment Ground Kit: Internally mounted and labeled for copper and aluminum ground conductors.
	2. Neutral Kit: Internally mounted; insulated, capable of being grounded and bonded; labeled for copper and aluminum neutral conductors.
	3. Hookstick Handle: Allows use of a hookstick to operate the handle.
	4. Lugs: Compression type, suitable for number, size, and conductor material.


	2.3 ENCLOSURES
	A. Enclosed Switches and Circuit Breakers: UL 489, NEMA KS 1, NEMA 250, and UL 50, to comply with environmental conditions at installed location.
	B. Enclosure Finish: The enclosure shall be gray baked enamel paint, electrodeposited on cleaned, phosphatized steel (NEMA 250 Type 1, Interior) gray baked enamel paint, electrodeposited on cleaned, phosphatized galvannealed steel (NEMA 250 Types 3R, ...
	C. Operating Mechanism: The circuit-breaker operating handle shall be externally operable with the operating mechanism being an integral part of the box, not the cover directly operable through the front cover of the enclosure (NEMA 250 Type 1) direct...


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine elements and surfaces to receive enclosed switches and circuit breakers for compliance with installation tolerances and other conditions affecting performance of the Work.
	B. Proceed with installation only after unsatisfactory conditions have been corrected.
	1. Commencement of work shall indicate Installer's acceptance of the areas and conditions as satisfactory.


	3.2 PREPARATION
	A. Interruption of Existing Electric Service: Do not interrupt electric service to facilities occupied by Owner or others unless permitted under the following conditions and then only after arranging to provide temporary electric service according to ...
	1. Notify Construction Manager and Owner no fewer than seven days in advance of proposed interruption of electric service.
	2. Indicate method of providing temporary electric service.
	3. Do not proceed with interruption of electric service without Construction Manager's and Owner's written permission.
	4. Comply with NFPA 70E.


	3.3 ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS
	A. Enclosed Switches and Circuit Breakers: Provide enclosures at installed locations with the following environmental ratings.
	1. Indoor, Dry and Clean Locations: NEMA 250, Type 1.
	2. Outdoor Locations: NEMA 250, Type 3R.
	3. Other Wet or Damp, Indoor Locations: NEMA 250, Type 4.
	4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids: NEMA 250, Type 12.


	3.4 INSTALLATION
	A. Coordinate layout and installation of switches, circuit breakers, and components with equipment served and adjacent surfaces. Maintain required workspace clearances and required clearances for equipment access doors and panels.
	B. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless otherwise indicated.
	C. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and temporary blocking of moving parts from enclosures and components.
	D. Comply with NFPA 70 and NECA 1.

	3.5 IDENTIFICATION
	A. Comply with requirements in Section 260553 "Identification for Electrical Systems."
	1. Identify field-installed conductors, interconnecting wiring, and components; provide warning signs.
	2. Label each enclosure with engraved metal or laminated-plastic nameplate.


	3.6 FIELD QUALITY CONTROL
	A. Testing Agency: Engage a qualified testing agency to perform tests and inspections.
	B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and inspect components, assemblies, and equipment installations, including connections.
	C. Perform tests and inspections.
	D. Tests and Inspections for Switches:
	1. Visual and Mechanical Inspection:
	a. Inspect physical and mechanical condition.
	b. Inspect anchorage, alignment, grounding, and clearances.
	c. Verify that the unit is clean.
	d. Verify blade alignment, blade penetration, travel stops, and mechanical operation.
	e. Verify that fuse sizes and types match the Specifications and Drawings.
	f. Verify that each fuse has adequate mechanical support and contact integrity.
	g. Inspect bolted electrical connections for high resistance using one of the two following methods:
	1) Use a low-resistance ohmmeter.
	a) Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowest value.

	2) Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS Table 100.12.
	a) Bolt-torque levels shall be in accordance with manufacturer's published data. In the absence of manufacturer's published data, use NETA ATS Table 100.12.


	h. Verify that operation and sequencing of interlocking systems is as described in the Specifications and shown on the Drawings.
	i. Verify correct phase barrier installation.
	j. Verify lubrication of moving current-carrying parts and moving and sliding surfaces.

	2. Electrical Tests:
	a. Perform resistance measurements through bolted connections with a low-resistance ohmmeter. Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from adjacent poles or similar switches by more...
	b. Measure contact resistance across each switchblade fuseholder. Drop values shall not exceed the high level of the manufacturer's published data. If manufacturer's published data are not available, investigate values that deviate from adjacent poles...
	c. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and phase-to-ground with switch closed, and across each open pole. Apply voltage in accordance with manufacturer's published data. In the absence of manufacturer's publ...
	d. Measure fuse resistance. Investigate fuse-resistance values that deviate from each other by more than 15 percent.
	e. Perform ground fault test according to NETA ATS 7.14 "Ground Fault Protection Systems, Low-Voltage."


	E. Tests and Inspections for Molded Case Circuit Breakers:
	1. Visual and Mechanical Inspection:
	a. Verify that equipment nameplate data are as described in the Specifications and shown on the Drawings.
	b. Inspect physical and mechanical condition.
	c. Inspect anchorage, alignment, grounding, and clearances.
	d. Verify that the unit is clean.
	e. Operate the circuit breaker to ensure smooth operation.
	f. Inspect bolted electrical connections for high resistance using one of the two following methods:
	1) Use a low-resistance ohmmeter.
	a) Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from those of similar bolted connections by more than 50 percent of the lowest value.

	2) Verify tightness of accessible bolted electrical connections by calibrated torque-wrench method in accordance with manufacturer's published data or NETA ATS Table 100.12.
	a) Bolt-torque levels shall be in accordance with manufacturer's published data. In the absence of manufacturer's published data, use NETA ATS Table 100.12.


	g. Inspect operating mechanism, contacts, and chutes in unsealed units.
	h. Perform adjustments for final protective device settings in accordance with the coordination study.

	2. Electrical Tests:
	a. Perform resistance measurements through bolted connections with a low-resistance ohmmeter. Compare bolted connection resistance values to values of similar connections. Investigate values that deviate from adjacent poles or similar switches by more...
	b. Perform insulation-resistance tests for one minute on each pole, phase-to-phase and phase-to-ground with circuit breaker closed, and across each open pole. Apply voltage in accordance with manufacturer's published data. In the absence of manufactur...
	c. Perform a contact/pole resistance test. Drop values shall not exceed the high level of the manufacturer's published data. If manufacturer's published data are not available, investigate values that deviate from adjacent poles or similar switches by...
	d. Perform insulation resistance tests on all control wiring with respect to ground. Applied potential shall be 500-V dc for 300-V rated cable and 1000-V dc for 600-V rated cable. Test duration shall be one minute. For units with solid state component...
	e. Determine the following by primary current injection:
	1) Long-time pickup and delay. Pickup values shall be as specified. Trip characteristics shall not exceed manufacturer's published time-current characteristic tolerance band, including adjustment factors.
	2) Short-time pickup and delay. Short-time pickup values shall be as specified. Trip characteristics shall not exceed manufacturer's published time-current characteristic tolerance band, including adjustment factors.
	3) Ground-fault pickup and time delay. Ground-fault pickup values shall be as specified. Trip characteristics shall not exceed manufacturer's published time-current characteristic tolerance band, including adjustment factors.
	4) Instantaneous pickup. Instantaneous pickup values shall be as specified and within manufacturer's published tolerances.

	f. Test functionality of the trip unit by means of primary current injection. Pickup values and trip characteristics shall be as specified and within manufacturer's published tolerances.
	g. Perform minimum pickup voltage tests on shunt trip and close coils in accordance with manufacturer's published data. Minimum pickup voltage of the shunt trip and close coils shall be as indicated by manufacturer.
	h. Verify correct operation of auxiliary features such as trip and pickup indicators; zone interlocking; electrical close and trip operation; trip-free, anti-pump function; and trip unit battery condition. Reset all trip logs and indicators. Investiga...
	i. Verify operation of charging mechanism. Investigate units that do not function as designed.

	3. Correct malfunctioning units on-site, where possible, and retest to demonstrate compliance; otherwise, replace with new units and retest.
	4. Perform the following infrared scan tests and inspections and prepare reports:
	a. Initial Infrared Scanning: After Substantial Completion, but not more than 60 days after Final Acceptance, perform an infrared scan of each enclosed switch and circuit breaker. Remove front panels so joints and connections are accessible to portabl...
	b. Follow-up Infrared Scanning: Perform an additional follow-up infrared scan of each enclosed switch and circuit breaker 11 months after date of Substantial Completion.
	c. Instruments and Equipment: Use an infrared scanning device designed to measure temperature or to detect significant deviations from normal values. Provide calibration record for device.

	5. Test and adjust controls, remote monitoring, and safeties. Replace damaged and malfunctioning controls and equipment.

	F. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and inspections.
	G. Prepare test and inspection reports.
	1. Test procedures used.
	2. Include identification of each enclosed switch and circuit breaker tested and describe test results.
	3. List deficiencies detected, remedial action taken, and observations after remedial action.


	3.7 ADJUSTING
	A. Adjust moving parts and operable components to function smoothly, and lubricate as recommended by manufacturer.



	265119 fl - led interior lighting
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section Includes:
	1. Interior solid-state luminaires that use LED technology.
	2. Lighting fixture supports.


	1.3 DEFINITIONS
	A. CCT: Correlated color temperature.
	B. CRI: Color Rendering Index.
	C. Fixture: See "Luminaire."
	D. IP: International Protection or Ingress Protection Rating.
	E. LED: Light-emitting diode.
	F. Lumen: Measured output of lamp and luminaire, or both.
	G. Luminaire: Complete lighting unit, including lamp, reflector, and housing.

	1.4 ACTION SUBMITTALS
	A. Product Data: For each type of product.
	1. Arrange in order of luminaire designation.
	2. Include data on features, accessories, and finishes.
	3. Include physical description and dimensions of luminaires.
	4. Include emergency lighting units, including batteries and chargers.
	5. Include life, output (lumens, CCT, and CRI), and energy efficiency data.
	6. Photometric data and adjustment factors based on laboratory tests.
	a. Manufacturers' Certified Data: Photometric data certified by manufacturer's laboratory with a current accreditation under the National Voluntary Laboratory Accreditation Program for Energy Efficient Lighting Products.
	b. Testing Agency Certified Data: For indicated luminaires, photometric data certified by a qualified independent testing agency. Photometric data for remaining luminaires shall be certified by manufacturer.


	B. Shop Drawings: For nonstandard or custom luminaires.
	1. Include plans, elevations, sections, and mounting and attachment details.
	2. Include details of luminaire assemblies. Indicate dimensions, weights, loads, required clearances, method of field assembly, components, and location and size of each field connection.
	3. Include diagrams for power, signal, and control wiring.

	C. Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

	1.5 INFORMATIONAL SUBMITTALS
	A. Coordination Drawings: Reflected ceiling plan(s) and other details, drawn to scale, on which the following items are shown and coordinated with each other, using input from installers of the items involved:
	1. Lighting luminaires.
	2. Suspended ceiling components.
	3. Partitions and millwork that penetrate the ceiling or extend to within 12 inches of the plane of the luminaires.
	4. Structural members to which equipment and or luminaires will be attached.
	5. Initial access modules for acoustical tile, including size and locations.
	6. Items penetrating finished ceiling, including the following:
	a. Other luminaires.
	b. Air outlets and inlets.
	c. Speakers.
	d. Sprinklers.
	e. Access panels.
	f. Ceiling-mounted projectors.

	7. Moldings.

	B. Qualification Data: For testing laboratory providing photometric data for luminaires.
	C. Detailed description of equipment anchorage devices on which the certification is based and their installation requirements.
	D. Product Certificates: For each type of luminaire.
	E. Product Test Reports: For each luminaire, for tests performed by a qualified testing agency.
	F. Sample warranty.

	1.6 CLOSEOUT SUBMITTALS
	A. Operation and Maintenance Data: For luminaires and lighting systems to include in operation and maintenance manuals.
	1. Provide a list of all lamp types used on Project; use ANSI and manufacturers' codes.


	1.7 MAINTENANCE MATERIAL SUBMITTALS
	A. Furnish extra materials that match products installed and that are packaged with protective covering for storage and identified with labels describing contents.
	1. Lamps:  Ten for every 100 of each type and rating installed. Furnish at least one of each type.
	2. Diffusers and Lenses:  One for every 100 of each type and rating installed. Furnish at least one of each type.
	3. Globes and Guards:  One for every 20 of each type and rating installed. Furnish at least one of each type.


	1.8 QUALITY ASSURANCE
	A. Luminaire Photometric Data Testing Laboratory Qualifications: Luminaire manufacturer's laboratory that is accredited under the NVLAP for Energy Efficient Lighting Products.
	B. Provide luminaires from a single manufacturer for each luminaire type.
	C. Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color consistency among luminaires.

	1.9 DELIVERY, STORAGE, AND HANDLING
	A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering before shipping.

	1.10 WARRANTY
	A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires that fail in materials or workmanship within specified warranty period.
	B. Warranty Period:  Five years from date of Substantial Completion.


	PART 2 -  PRODUCTS
	2.1 LUMINAIRE REQUIREMENTS
	A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for intended location and application.
	B. NRTL Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by an NRTL.
	C. FM Global Compliance: Luminaires for hazardous locations shall be listed and labeled for indicated class and division of hazard by FM Global.
	D. Recessed Fixtures: Comply with NEMA LE 4.
	E. Bulb shape complying with ANSI C79.1.
	F. Lamp base complying with ANSI C81.61 or IEC 60061-1.
	G. CRI of minimum 80. CCT of 4000 K.
	H. Rated lamp life of 50,000 hours.
	I. Lamps dimmable from 100 percent to 0 percent of maximum light output.
	J. Internal driver.
	K. Nominal Operating Voltage:  120 V ac.
	1. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	L. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear anodized finish.


	2.2 DOWNLIGHT
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following :
	1. Amerlux.
	2. Architectural Lighting Works.
	3. Cooper Lighting, an Eaton business.
	4. Edge Lighting.
	5. Edison Price Lighting.
	6. Elite Lighting Corporation.
	7. Eureka.
	8. Focal Point LLC.
	9. Gallium Lighting, LLC.
	10. GE Lighting Solutions.
	11. Juno Lighting Group by Schneider Electric.
	12. Lighting Science Group.
	13. Lighting Services Inc.
	14. Lightolier; a Philips group brand.
	15. Lithonia Lighting; Acuity Brands Lighting, Inc.
	16. MP Lighting.
	17. OSRAM SYLVANIA.
	18. Peerless: Acuity Brands Lighting, Inc.
	19. Pure Lighting.
	20. RAB Lighting.
	21. Sea Gull Lighting.
	22. Specialty Lighting Industries, Inc.
	23. Tech Lighting.

	B. Minimum 1,000 lumens. Minimum allowable efficacy of 80 lumens per watt.
	C. Universal mounting bracket.
	D. Integral junction box with conduit fittings.

	2.3 RECESSED LINEAR
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following :
	1. Albeo Technologies, Inc..
	2. Architectural Lighting Works.
	3. Axis Lighting, Inc.
	4. Cooper Lighting.
	5. Finelite
	6. Focal Point LLC.
	7. GE Lighting Solutions.
	8. Lithonia Lighting; Acuity Brands Lighting, Inc.
	9. Lumens Pulse.
	10. ON-Q Lighting Systems.
	11. OSRAM SYLVANIA.
	12. RAB Lighting.
	13. Selux Corporation.

	B. Minimum 3,000 lumens. Minimum allowable efficacy of 85 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.4 STRIP LIGHT
	A. Manufacturers: Subject to compliance with requirements, provide products by one of the following :
	1. Cooper Lighting.
	2. GE Lighting Solutions.
	3. Lighting Science Group.
	4. Lithonia Lighting; Acuity Brands Lighting, Inc.
	5. OSRAM SYLVANIA.
	6. Philips Lighting Company.
	7. Stile Lighting.

	B. Minimum 750 lumens. Minimum allowable efficacy of 80 lumens per watt.
	C. Integral junction box with conduit fittings.

	2.5 MATERIALS
	A. Metal Parts:
	1. Free of burrs and sharp corners and edges.
	2. Sheet metal components shall be steel unless otherwise indicated.
	3. Form and support to prevent warping and sagging.

	B. Doors, Frames, and Other Internal Access: Smooth operating, free of light leakage under operating conditions, and designed to permit relamping without use of tools. Designed to prevent doors, frames, lenses, diffusers, and other components from fal...
	C. Diffusers and Globes:
	1. Prismatic acrylic
	2. Acrylic Diffusers: One hundred percent virgin acrylic plastic, with high resistance to yellowing and other changes due to aging, exposure to heat, and UV radiation.
	3. Lens Thickness: At least 0.125 inch minimum unless otherwise indicated.

	D. Housings:
	1. Extruded-aluminum housing and heat sink.
	2. Clear anodized finish.

	E. Factory-Applied Labels: Comply with UL 1598. Include recommended lamps. Locate labels where they will be readily visible to service personnel, but not seen from normal viewing angles when lamps are in place.
	1. Label shall include the following lamp characteristics:
	a. "USE ONLY" and include specific lamp type.
	b. Lamp diameter, shape, size, wattage, and coating.
	c. CCT and CRI for all luminaires.



	2.6 METAL FINISHES
	A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining components are acceptable if they are within the range of approved Samples and if they can be and are assembled or installed to minimize contrast.

	2.7 LUMINAIRE FIXTURE SUPPORT COMPONENTS
	A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" for channel and angle iron supports and nonmetallic channel and angle supports.
	B. Single-Stem Hangers: 1/2-inch steel tubing with swivel ball fittings and ceiling canopy. Finish same as luminaire.
	C. Wires: ASTM A 641/A 641 M, Class 3, soft temper, zinc-coated steel, 12 gage.
	D. Rod Hangers: 3/16-inch minimum diameter, cadmium-plated, threaded steel rod.
	E. Hook Hangers: Integrated assembly matched to luminaire, line voltage, and equipment with threaded attachment, cord, and locking-type plug.


	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for installation tolerances and other conditions affecting performance of the Work.
	B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical connections before fixture installation. Proceed with installation only after unsatisfactory conditions have been corrected.

	3.2 TEMPORARY LIGHTING
	A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When construction is sufficiently complete, clean luminaires used for temporary lighting and install new lamps.

	3.3 INSTALLATION
	A. Comply with NECA 1.
	B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
	C. Install lamps in each luminaire.
	D. Supports:
	1. Sized and rated for luminaire weight.
	2. Able to maintain luminaire position after cleaning and relamping.
	3. Provide support for luminaire without causing deflection of ceiling or wall.
	4. Luminaire mounting devices shall be capable of supporting a horizontal force of 100 percent of luminaire weight and vertical force of 400 percent of luminaire weight.

	E. Flush-Mounted Luminaire Support:
	1. Secured to outlet box.
	2. Attached to ceiling structural members at four points equally spaced around circumference of luminaire.
	3. Trim ring flush with finished surface.

	F. Wall-Mounted Luminaire Support:
	1. Attached to structural members in walls.
	2. Do not attach luminaires directly to gypsum board.

	G. Ceiling-Grid-Mounted Luminaires:
	1. Secure to any required outlet box.
	2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of four locations, spaced near corners of luminaire.

	H. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and Cables" for wiring connections.

	3.4 IDENTIFICATION
	A. Identify system components, wiring, cabling, and terminals. Comply with requirements for identification specified in Section 260553 "Identification for Electrical Systems."

	3.5 FIELD QUALITY CONTROL
	A. Perform the following tests and inspections:
	1. Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.
	2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation. Verify transfer from normal power to battery power and retransfer to normal.

	B. Luminaire will be considered defective if it does not pass operation tests and inspections.
	C. Prepare test and inspection reports.




