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Contract No.T201280105.01

SIGN SHOP HVAC IMPROVEMENTS
KENT COUNTY

LOCATION

These improvements are located in KENT County more specifically shown on the Location Map(s)
of the enclosed Plans.

DESCRIPTION

The improvements consist of furnishing all materials for 1. REMOVAL AND REPLACEMENT OF
THE EXISTING ON-GRADE MOUNTED PACKAGED DX UNIT(AHU-6) LOCATED JUST OUTSIDE
OF THE DOVER SIGN SHOP WITH A 100% OUTSIDE AIR PACKAGED AIR CONDITIONING UNIT.
2. REMOVAL AND REPLACEMENT OF AN EXISTING ROOF MOUNTED EXHAUST FAN (EF-3)
AND MODIFICATION OF THE ASSOCIATED EXHAUST DUCTWORK. 3. MODIFICATION OF THE
OUTSIDE AIR INTAKE FOR ON-GRADE-MOUNTED H&V UNITS (MAU-1 & 2) AS WELL AS FOR
THE NEW DX UNIT (AHU-6). 4. MODIFICATIONS TO THE EXISTING SYSTEM CONTROLS FOR
VARIABLE VOLUME TERMINALS (VAV-1 & VAV-2) AS WELL AS COMPLETE CONTROLS FOR
THE REPLACEMENT PACKAGED 100% OUTSIDE AIR UNIT., and other incidental construction in
accordance with the location, notes and details shown on the plans and as directed by the Engineer.

COMPLETION DATE

All work on this contract must be complete within 26 Calendar Days . The Contract Time includes
an allowance for 5 Weather Days.

It is the Department's intent to issue a Notice to Proceed such that work starts on or about
February 27, 2013.

ELECTRONIC BIDDING

This project incorporates a newer version of the electronic bidding system, Expedite
5.9a.. Bidders wishing to use the electronic bidding option will find the installation file on the plan holders
bid file disk. The installation file and instructions are also available at:
http://www.deldot.gov/information/business/bids/const proj bid info.shtml. BID

PROSPECTIVE BIDDERS NOTE:
1. No retainage will be withheld on this contract.
2. The Department has adopted an External Complaint Procedure. The procedure can be
viewed on our website at; http://www.deldot.gov/information/business/, or you may request
a copy by calling (302) 760-2555.
3. Make note of the new version of Electronic Bidding software as noted above.
4. Prospective bidders are advised that there will be a mandatory pre-bid meeting for this

contract on October 3, 2012 at 10:30 AM in the Bidder's Room, Transportation
Administration Center, 800 Bay Road, Dover, DE 19901.



STATE OF DELAWARE

CONSTRUCTION ITEMS UNITS OF MEASURE

English English Multiply Metric Metric CS]S(%%C/IS;CSC
Code Description By Code Description Code
ACRE Acre 0.4047 ha Hectare HECTARE
BAG Bag N/A Bag Bag BAG
C.F. Cubic Foot 0.02832 m3 Cubic Meter M3
C.Y. Cubic Yard 0.7646 m3 Cubic Meter M3
EA-DY Each Day N/A EA-DY Each Day EA-DY
EA-MO Each Month N/A EA-MO Each Month EA-MO
EA/NT Each Night N/A EA-NT Each Night EA/NT
EACH Each N/A EA Each EACH
GAL Gallon 3.785 Liter L
HOUR Hour N/A h Hour HOUR
INCH Inch 254 mm Millimeter MM
L.F. Linear Foot 0.3048 m Linear Meter L.M.
L.S. Lump Sum N/A L.S. Lump Sum L.S.
LA-MI Lane Mile 1.609 LA-km Lane-Kilometer LA-KM
LB Pound 0.4536 kg Kilogram KG
MFBM | ThousandFeetof | 5 3597 m Cubic Meter M3
MGAL Thousand Gallons 3.785 kL Kiloliter KL
MILE Mile 1.609 km Kilometer KM
S.F. Square Foot 0.0929 m? Square Meter M2
S.Y. Square Yard 0.8361 m? Square Meter M2
SYAIN | Square Yard-nch |  0.8495 | m225mm | Sa%ate Meler25 1 npy o5 nim
TON Ton 9072 t l\flegégé o TON
N.A* Kip 4.448 kN Kilonewton N.A*
N.A* T;l;usszﬁgrg(ﬁgﬁs 6.895 MPa Megapascal N.AX

*Not used for units of measurement for payment.
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GENERAL NOTICES

SPECIFICATIONS:

The specifications entitled "Delaware Standard Specifications, for Road and Bridge Construction, August,
2001", hereinafter referred to as the Standard Specifications, Supplemental Specifications, the Special
Provisions, notes on the Plans, this Bid Proposal, and any addenda thereto shall govern the work to be
performed under this contract.

CLARIFICATIONS:

Under any Section or Item included in the Contract, the Contractor shall be aware that when requirements,
responsibilities, and furnishing of materials are outlined in the details and notes on the Plans and in the
paragraphs preceding the " Basis of Payment" paragraph in the Standard Specifications or Special Provisions,
no interpretation shall be made that such stipulations are excluded because reiteration is not made in the
"Basis of Payment" paragraph.

ATTESTING TO NON-COLLUSION:

The Department requires as a condition precedent to acceptance of bids a sworn statement executed by, or
on behalf of, the person, firm, association, or corporation to whom such contract is to be awarded, certifying
that such person, firm, association, or corporation has not, either directly or indirectly, entered into any
agreement, participated in any collusion, or otherwise taken any action in restraint of free competitive
bidding in connection with such contract. The form for this sworn statement is included in the proposal and
must be properly executed in order to have the bid considered.

QUANTITIES:

The quantities shown are for comparison of bids only. The Department may increase or decrease any
quantity or quantities without penalty or change in the bid price.

REQUIREMENT BY DEPARTMENT OF LABOR FOR SWORN PAYROLL INFORMATION

Delaware Code, Title 29, Chapter 69, Section 6960, Paragraph (c)

"(c) Every contract based upon these specifications shall contain a stipulation that certified sworn
payroll reports be maintained by every contractor and subcontractor performing work upon the site
of construction. The contractor and subcontractor shall keep and maintain the sworn payroll
information for a period of two (2) years from the last day of the work week covered by the payroll.
A certified copy of these payroll reports shall be made available:

1. For inspection or furnished upon request to a representative of the Department of
Labor;
2. Upon request by the public or for copies thereof. However, a request by the public

must be made through the Department of Labor. The requesting party shall, prior
to being provided the records, reimburse the costs of preparation by the Department
of Labor in accordance with the Department's copying fee policy. The public shall
not be given access to the records at the principal office of the contractor or
subcontractor; and

3. The certified payroll records shall be on a form provided by the Department of
Labor or shall contain the same information as the form provided by the Department
and shall be provided within ten (10) days from receipt of notice requesting the
records from the Department of Labor."

Contractor may contact: Department of Labor
Division of Industrial Affairs
4425 No. Market Street
Wilmington, DE 19802
Telephone (302) 761-8200
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PREFERENCE FOR DEL.AWARE LLABOR:

Delaware Code, Title 29, Chapter 69, Section 6962, Paragraph (d), Subsection (4)b

"In the construction of all public works for the State or any political subdivision thereof, or
by firms contracting with the State or any political subdivision thereof, preference in
employment of laborers, workmen or mechanics shall be given to bona fide legal citizens
of the State who have established citizenship by residence of at least 90 days in the State.
Each public works contract for the construction of public works for the State or any political
subdivision thereof shall contain a stipulation that any person, company or corporation who
violates this section shall pay a penalty to the Secretary of Finance equal to the amount of
compensation paid to any person in violation of this section."”

EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS:

Delaware Code, Title 29, Chapter 69, Section 6962, Paragraph (d), Subsection (7)

"a. As a condition of the awarding of any contract for public works financed in whole or in part by
State appropriation, such contracts shall include the following provisions:

“During the performance of this contract, the contractor agrees as follows:

1. The contractor will not discriminate against any employee or applicant for employment
because of race, creed, color, sex or national origin. The contractor will take positive steps
to ensure that applicants are employed, and that employees are treated during employment,
without regard to their race, creed, color, sex or national origin. Such action shall include,
but not be limited to, the following: employment, upgrading, demotion or transfer;
recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of
compensation; and selection for training, including apprenticeship. The contractor agrees
to post in conspicuous places available to employees and applicants for employment notices
to be provided by the contracting agency setting forth this nondiscrimination clause.

2. The contractor will, in all solicitations or advertisements for employees placed by or on
behalf of the contractor, state that all qualified applicants will receive consideration for
employment without regard to race, creed, color, sex or national origin.'

TAX CLEARANCE:

As payments to each vendor or contractor aggregate $2,000, the Division of Accounting will report such
vendor or contractor to the Division of Revenue, who will then check the vendor or contractor's compliance
with tax requirements and take such further action as may be necessary to insure compliance.

LICENSE:
A person desiring to engage in business in this State as a contractor shall obtain a license upon making
application to the Division of Revenue. Proof of said license compliance to be made prior to, or in

conjunction with, the execution of a contract to which he has been named.

DIFFERING SITE CONDITIONS,

SUSPENSIONS OF WORK and SIGNIFICANT CHANGES IN THE CHARACTER OF WORK:

Differing site conditions: During the progress of the work, if subsurface or latent physical conditions are
encountered at the site differing materially from those indicated in the contract of if unknown physical
conditions of an unusual nature, differing materially from those ordinarily encountered and generally
recognized as inherent in the work provided for in the contract are encountered at the site, the party
discovering such conditions shall promptly notify the other party in writing of the specific differing
conditions before they are disturbed and before the affected work is performed.
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Upon written notification, the engineer will investigate the conditions, and if he/she determines that the
conditions materially differ and cause an increase or decrease in the cost or time required for the performance
of any work under the contract, an adjustment, excluding loss of anticipated profits, will be made and the
contract modified in writing accordingly. The engineer will notify the contractor of his/her determination
whether or not an adjustment of the contract is warranted.

No contract adjustment which results in a benefit to the contractor will be allowed unless the contractor has
provided the required written notice.

No contract adjustment will be allowed under their clause for any effects caused on unchanged work.

Suspensions of work ordered by the engineer: If the performance of all or any portion of the work is
suspended or delayed by the engineer in writing for an unreasonable period of time (not originally
anticipated, customary or inherent to the construction industry) and the contractor believes that additional
compensation and/or contract time is due as a result of such suspension or delay, the contractor shall submit
to the engineer in writing a request for adjustment within 7 calendar days of receipt of the notice to resume
work. The request shall set fourth the reasons and support for such adjustment.

Upon receipt, the engineer will evaluate the contractor's request. If the engineer agrees that the cost and/or
time required for the performance of the contract has increased as a result of such suspension and the
suspension was caused by conditions beyond the control of and not the fault of the contractor, its suppliers,
or subcontractors at any approved tier, and not caused by weather, the engineer will make an adjustment
(excluding profit) and modify the contract in writing accordingly. The engineer will notify the contractor
of his/her determination whether or not an adjustment of the contract is warranted.

No contract adjustment will be allowed unless the contractor has submitted the request for adjustment within
the time prescribed.

No contract adjustment will be allowed under this clause to the extent that performance would have been
suspended or delayed by any other cause, or for which an adjustment is provided for or excluded under any
other term or condition of this contract.

Significant changes in the character of work: The engineer reserves the right to make, in writing, at any time
during the work, such changes in quantities and such alterations in the work as are necessary to satisfactorily
complete the project. Such changes in quantities and alterations shall not invalidate the contract nor release
the surety, and the contractor agrees to perform the work as altered.

If the alterations or changes in quantities significantly change the character of the work under the contract,
whether or not changed by any such different quantities or alterations, an adjustment, excluding loss of
anticipated profits, will be made to the contract. The basis for the adjustment shall be agreed upon prior to
the performance of the work. If a basis cannot be agreed upon, then an adjustment will be made either for
or against the contractor in such amount as the engineer may determine to be fair and equitable.

The term "significant change" shall be construed to apply only to the following circumstances:

(A) When the character of the work as altered differs materially in kind or nature from
that involved or included in the original proposed construction or

(B) When a major item of work, as defined elsewhere in the contract, is increased in
excess of 125 percent or decreased below 75 percent of the original contract
quantity. Any allowance for an increase in quantity shall apply only to that portion
in excess of 125 percent of original contract item quantity, or in case of a decrease
below 75 percent, to the actual amount of work performed.

PREVAILING WAGES

Included in this proposal are the minimum wages to be paid various classes of laborers and mechanics as
determined by the Department of Labor of the State of Delaware in accordance with Title 29 Del.C. §6960,
relating to wages and the regulations implementing that Section.
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Title 29 Del.C. §6960 relating to wages further stipulates "that the employer shall pay all mechanics and
laborers employed directly upon the site of the work, unconditionally and not less often than once a week
and without subsequent deduction or rebate on any account, the full amounts accrued at time of payment,
computed at wage rates not less than those stated in the specifications, regardless of any contractual
relationship which may be alleged to exist between the employer and such laborers and mechanics”, and ...
"that the scale of wages to be paid shall be posted by the employer in a prominent and easily accessible place
at the site of the work, and that there may be withheld from the employer so much of accrued payments as
may be considered necessary by the Department of Labor to pay to laborers and mechanics employed by the
employer the difference between the rates of wages required by the contract to be paid laborers and
mechanics on the work and rates of wages received by such laborers and mechanics to be remitted to the
Department of Labor for distribution upon resolution of any claims."

Bidders are specifically directed to note the Department of Labor's regulations implementing §6960 relating
to the effective date of the wage rates, at Part VL., Section C., which in relevant part states:

"Public agencies (covered by the provisions of 29 Del.C. §6960) are required to use the rates which
are in effect on the date of the publication of specifications for a given project. In the event that a
contract is not executed within one hundred twenty (120) days from the date the specifications were
published, the rates in effect at the time of the execution of the contract shall be the applicable rates
for the project.”



STATE OF DELAWARE
DEPARTMENT OF LABCR

DIVISION OF INDUSTRIAL AFFAIRS
OFFICE OF LABOR LAW ENFORCEMENT

PHONE :

Mailing Address:

225 CORFORATE BOULEVARD
SUITE 104

NEWARK, DE 19702

{302) 451-3423

Located at:
225 CORPORATE BOULEVARD

SUITE 104

NEWARK, DE 18702

PREVAILING WAGES FOR BUILDING CONSTRUCTION EFFECTIVE MARCH 15, 2012
CLASSIFICATION NEW CASTLE KENT SUSSEX

ASBESTOS WORKERS 23,22 29.83 39.20
BOILERMAKERS 65.47 33.22 48.83
BRICKLAYERS 45.63 45.63 45.63
CARPENTERS 49.06 49.06 39.22
CEMENT FINISHERS 40.38 29.11 21.20
ELECTRICAL LINE WORKERS 43.49 37.29 28.44
ELECTRICIANS 59.10 59.10 59.10
ELEVATOR CONSTRUCTORS 73.14 40.93 30.55
GLAZIERS 62.60 62.60 54.20
INSULATORS 50.38 50.38 50.38
IRON WORKERS 58.70 58.70 58.70
LABORERS 37.20 37.20 37.20
MILLWRIGHTS 60.85 60 .85 47.42
PAINTERS 40.62 40.62 40.62
PILEDRIVERS 66.42 37.64 30.45
PLASTERERS 21.61 21.61 17.50
PLUMBERS / PIPEFITTERS/STEAMFITTERS 57.95 43.24 46.28
POWER EQUIPMENT OPERATORS 55.81 55.81 24.13
ROOFERS - COMPOSITION 21.01 20.71 17.02
ROOFERS - SHINGLE/ SLATE/TILE 17.59 17.50 16.45
SHEET METAL WORKERS 64.39 62.18 62.18
SOFT FLOOR LAYERS 44.92 44.92 44.92
SPRINKLER FITTERS 50.65 50.65 50.65
TERRAZZO/MARBLE/TILE FNRS 50.50 50.50 45.45
TERRAZZO/MARBLE/TILE STRS 57.98 57.98 ,ﬁ 52.63
TRUCK DRIVERS 22 44 _~""%3.8 20.03

CERTIFIED: y/zf/d v BY: ~
: ADMI ISTRATOR;’SEE}CE /F LABOR LAW ENFORCEMENT

"/

7o

NOTE: THESE RATES ARE PROMULGATED AND ENFORCED PURSUANT TO THE PREVAILING WAGE

REGULATIONS ADOPTED BY THE DEPARTMENT OF LABOR ON APRIL 3,

1992,

CLASSIFICATIONS OF WORKERS ARE DETERMINED BY THE DEPARTMENT OF LABOR. FOR
ASSISTANCE IN CLASSIFYING WORKERS, OR FOR A COPY OF THE REGULATIONS OR

CLASSIFICATIONS, PHONE (302}

451-3423 .

NON-REGISTERED APPRENTICES MUST BE PAID THE MECHANIC'S RATE.

PROJECT: T201280105.01 Ssign sShop HVAC Improvements

i’

RKent County
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SUPPLEMENTAL SPECIFICATIONS
TO THE
AUGUST 2001
STANDARD SPECIFICATIONS

EFFECTIVE AS OF THE ADVERTISEMENT
DATE OF THIS PROPOSAL
AND INCLUDED BY REFERENCE

The Supplemental Specifications can be viewed and printed from
the Department's Website.

To access the Website;

- in your internet browser, enter; http://www.deldot.gov

- on the left side of the page under INFORMATION', Click; 'Publications'

- scroll down under MANUALS' and Click; "Standard Specifications 2001"

The full Website Link is;
http://www.deldot.gov/information/pubs_forms/manuals/standard_specifications/index.shtml

Printed copies of the Supplemental Specifications are available upon request. A printed copy of
the above referenced Supplemental Specifications will be included in the final contract
documents upon award.

The Contractor shall make himself aware of these revisions and corrections (Supplemental
Specifications), and apply them to the applicable item(s) of this contract.
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SPECIAL PROVISIONS
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CONSTRUCTION ITEM NUMBERS

All construction pay items are assigned a six (6) digit number, shown as Item Number on the Plans
and/or in the Special Provisions, and shall be interpreted in accordance with the following:

Standard Item Number:

The first three digits of the construction item numbers indicates the Section number as described in
the Standard Specifications, and all applicable requirements of the Section shall remain effective unless
otherwise modified by the Special Provisions. The last three digits of the construction item identifies the item
by sequential number under that Section. Sequential numbers for all items covered under Standard
Specifications range from 000 to 499. A comprehensive list of construction item numbers begins on page 421
of the Standard Specifications. Additions to this list will be made as required.

Special Provisions Item Number:

The first three digits of the construction items, covered under Special Provisions, indicates the

applicable Section number of the Standard Specifications, and shall be governed fully by the requirements

of the Special Provisions. The last three digit of the items covered under Special Provisions identifies the
item by sequential number. Sequential numbers for Special Provision items, range from 500 to 999.

Examples
Standard Item Number - 202000 Excavation and Embankment
202 Indicates Section Number
000 Indicates Sequential Number
Special Provision Item Number - 202500 Grading and Reshaping Roadway
202 Indicates Section Number

500 Indicates Sequential Number

11
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401502 - ASPHALT CEMENT COST ADJUSTMENT

For Sections 304,401, 402,403, 404, and 405, payments to the Contractor shall be adjusted to reflect
increases or decreases in the Delaware Posted Asphalt Cement Price when compared to the Project Asphalt
Cement Base Price, as defined in these Special Provisions.

The Delaware Posted Asphalt Cement Price will be issued monthly by the Department and will be
the industry posted price for Asphalt Cement, F.O.B. Philadelphia, Pennsylvania.

The Project Asphalt Cement Base Price will be the anticipated Delaware Posted Asphalt Cement
Price expected to be in effect at the time of receipt of bids.

All deviations of the Delaware Posted Asphalt Cement Price from the Project Asphalt Cement Base
Price are eligible for cost adjustment. No minimum increases or decreases or corresponding percentages are
required to qualify for cost adjustment.

Actual quantity of asphalt cement qualifying for any Asphalt Cement Cost Adjustment will be
computed on the basis of weight tickets and asphalt percentage from the approved job mix formula.

For Recycled Hot-Mix the asphalt percentage eligible for cost adjustment shall be only the new
asphalt cement added to the mix.

There shall be no separate payment per ton (metric ton) cost of asphalt cement. That cost shall be
included in the various unit prices bid per ton (metric ton) for those bid items that contain asphalt cement
(mentioned above).

The Asphalt cement cost adjustment will be calculated on grade PG 64-22 asphalt regardless of the
actual grade of asphalt used. The Project Asphalt Cement Base Price for the project will be $571.67 per ton

($630.16 per metric ton).

If the Contractor exceeds the authorized allotted completion time, the price of asphalt cement on the
last authorized allotted work day, shall be the prices used for cost adjustment during the time liquidated
damages are assessed. However, if the industry posted price for asphalt cement goes down, the
asphalt-cement cost shall be adjusted downward accordingly.

NOTE

Application of Asphalt Cement Cost Adjustment requirements as indicated above shall apply only
to those contracts involving items related to bituminous base and pavements, and with bitumen, having a total
of 1,000 tons (1,000 metric tons) or more of hot-mix bid quantity in case of Sections 401, 402 and 403; and
15,000 gallons (60 000 liters) or more in case of Sections 304, 404 and 405.

12
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763569 - BUILDINGS

Description:

This work consists of removal and replacement of the HVAC system as indicated in the Contract
Drawings.

Materials and Construction:

All materials and construction shall conform to the requirements of the Contract Drawings and in
accordance with Appendix A - Technical Specifications.

Mandatory Pre-Bid Meeting:

All bidders must be represented at the Mandatory Pre-Bid Meeting(s) for this contract. The meeting
information is provided on the first page of this contract (page i). The bidder’s representative must sign-in
and identify the name of the bidder they represent.

Failure to sign-in with the bidder’s company name at the Mandatory Pre-Bid Meeting will result in
the bidder being found non-responsible and non-responsive, and their bid will be rejected.

Method of Measurement:

Payment for this item will be made on a lump sum basis wherein no measurement will be made.
Basis of Pavment:

Payment will be made at the Lump Sum price bid for this item. The price bid shall include the cost
for performing the work specified and furnishing all labor, materials, tools, equipment and incidentals

necessary to provide a complete, working and usable HVAC system acceptable to the Engineer.

7/31/12
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TECHNICAL SPECIFICATIONS
CONTRACT _T201280105.01
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763569-Buildings

This specification is for the work associated with the renovations of the HVAC systems serving the
existing sign shop painting areas of the DelDOT Sign Shop at 14 Sign Shop Road, Dover, DE 19901.

SECTION SECTIONTITLE

DIVISION 01 GENERAL REQUIREMENTS

011000 Summary

012500 Substitution Procedures

012600 Contract Modification Procedures

012900 Payment Procedures

013300 Submittal Procedures

017300 Execution

017700 Closeout Procedures

DIVISION 23 HEATING VENTILATION AND AIR CONDITIONING
230500 Basic HVAC Materials and Methods

230513 Common Motor Requirements for Mechanical Equipment
230529 Hangers and Supports for Mechanical Piping and Equipment
230548 Vibration and Seismic for Mechanical Piping and Equipment
230553 Identification for Mechanical Piping and Equipment

230593 Testing, Adjusting, and Balancing for Mechanical

231123 Facility Natural-Gas Piping

232113 Hydronic Piping

233113 Metal Ductwork and Accessories

233416 Centrifugal HVAC Fans

238119 Self-Contained 100% Outdoor Air Conditioners

DIVISION 26 ELECTRICAL

260500 Basic Electrical Materials and Methods

260519 Low-Voltage Electrical Power Conductors and Cables
260526 Grounding and Bonding for Electrical Systems

260529 Hangers and Supports for Electrical Systems

260533 Raceway and Boxes for Electrical Systems

260544 Sleeves and Sleeve Seals for Electrical Raceways and Cabling
260553 Identification for Electrical Systems

262816 Enclosed Switches and Circuit Breakers

4/27/2012
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SECTION 011000

SUMMARY
PART 1 - DESCRIPTION
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. Project information.
2. Work covered by Contract Documents.
3. Access to site.
4. Coordination with occupants.
5. Work restrictions.
6. Specification and drawing conventions.
7. Miscellaneous provisions.
B. Related Requirements:
1. Section 015000 "Temporary Facilities and Controls" for limitations and
procedures governing temporary use of Owner's facilities.
1.3 PROJECT INFORMATION
A. Project Identification: Dover Sign Shop HVAC Upgrades.
1. Project Location: 14 Sign Shop Road; Dover, DE 19901.
B. Owner: Delaware Department of Transportation.
1. Owner's Representative: Matthew Lichtenstein.
C. Engineer: Johnson Mirmiran & Thompson.
1.4 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of Project is defined by the Contract Documents and consists of the following:

011000-1



1. Removal and replacement of the existing on-grade mounted packaged DX unit
(AHU-6) located just outside of this building with a 100% outside air packaged
air conditioning unit.

2. Removal and replacement of an existing roof mounted exhaust fan (EF-3) and
modification of the associated exhaust ductwork.

3. Modification of the outside air intake for on-grade-mounted H&V units (MAU-1
& 2) as well as for the new DX unit (AHU-6).

4. Modifications to the existing system controls for variable volume terminals
(VAV-1 & VAV-2) as well as complete controls for the replacement packaged
100% outside air unit.

Type of Contract:

1. Project will be constructed under a single prime contract.

15 ACCESS TO SITE

A

C.

General: Contractor shall have limited use of Project site for construction operations as
indicated by the Contract limits and as indicated by requirements of this Section.

Use of Site: Limit use of Project site to areas within the Contract limits indicated. Do
not disturb portions of Project site beyond areas in which the Work is indicated.

1.

2.

Limits: Confine construction operations to the indoor and outdoor areas as
designated on the contract drawings.

Driveways, Walkways and Entrances: Keep driveways loading areas, and
entrances serving premises clear and available to Owner, Owner's employees,
and emergency vehicles at all times. Do not use these areas for parking or
storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances by
construction operations.
b. Schedule deliveries to minimize space and time requirements for storage

of materials and equipment on-site.

Condition of Existing Building: Maintain portions of existing building affected by
construction operations in a weathertight condition throughout construction period.
Repair damage caused by construction operations.

1.6 COORDINATION WITH OCCUPANTS

A

Full Owner Occupancy: Owner will occupy site and existing building during entire
construction period. Cooperate with Owner during construction operations to minimize
conflicts and facilitate Owner usage. Perform the Work so as not to interfere with
Owner's day-to-day operations. Maintain existing exits unless otherwise indicated.
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1. Maintain access to existing walkways, corridors, and other adjacent occupied or
used facilities. Do not close or obstruct walkways, corridors, or other occupied
or used facilities without written permission from Owner and approval of
authorities having jurisdiction.

2. Notify Owner not less than 72 hours in advance of activities that will affect
Owner's operations.

1.7 WORK RESTRICTIONS

A

Work Restrictions, General: Comply with restrictions on construction operations.

1. Comply with limitations on use of public streets and with other requirements of
authorities having jurisdiction.

On-Site Work Hours: Limit work in the existing building to normal business working
hours, Monday through Friday, unless otherwise indicated.

Existing Utility Interruptions: There should be no reason to interrupt utility services to
this facility. However, if such a situation should arise, notify the owner not less that two
days in advance of the proposed utility interruption.

Noise, Vibration, and Odors: Coordinate operations that may result in high levels of
noise and vibration, odors, or other disruption to Owner occupancy with Owner.

1.8 SPECIFICATION AND DRAWING CONVENTIONS

A.

Specification Content: The Specifications use certain conventions for the style of
language and the intended meaning of certain terms, words, and phrases when used in
particular situations. These conventions are as follows:

1. Imperative mood and streamlined language are generally used in the
Specifications. The words "shall,” "shall be,” or "shall comply with," depending
on the context, are implied where a colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically
stated otherwise.

Division 01 General Requirements: Requirements of Sections in Division 01 apply to the
Work of all Sections in the Specifications.

Drawing Coordination: Requirements for materials and products identified on Drawings
are described in detail in the Specifications. One or more of the following are used on
Drawings to identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms
used in the individual Specifications Sections.
2. Abbreviations: Materials and products are identified by abbreviations.
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3. Keynoting:  Materials and products are identified by reference keynotes
referencing Specification Section numbers found in this Project Manual.

PART 2 - MATERIALS (Not Used)

PART 3 - CONSTRUCTION METHODS (Not Used)

PART 4 - METHODS OF PAYMENT (Not Used)

PART 5 - BASIS OF PAYMENT (Not Used)

END OF SECTION

011000-4



SECTION 012500

SUBSTITUTION PROCEDURES

PART 1 - DESCRIPTION

11

1.2

13

14

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.

SUMMARY
A. Section includes administrative and procedural requirements for substitutions.
B. Related Requirements:
1. Section 016000 "Product Requirements" for requirements for submitting
comparable product submittals for products by listed manufacturers.
DEFINITIONS
A Substitutions: Changes in products, materials, equipment, and methods of construction

from those required by the Contract Documents and proposed by Contractor.

1. Substitutions for Cause: Changes proposed by Contractor that are required due
to changed Project conditions, such as unavailability of product, regulatory
changes, or unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that
are not required in order to meet other Project requirements but may offer
advantage to Contractor or Owner.

ACTION SUBMITTALS

A. Substitution Requests: Submit three copies of each request for consideration. lIdentify
product or fabrication or installation method to be replaced. Include Specification
Section number and title and Drawing numbers and titles.

1. Substitution Request Form: Use CSI Form 13.1A.
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Documentation: Show compliance with requirements for substitutions and the
following, as applicable:

a. Statement indicating why specified product or fabrication or installation
cannot be provided, if applicable.
b. Coordination information, including a list of changes or revisions needed

to other parts of the Work and to construction performed by Owner and
separate contractors, that will be necessary to accommodate proposed
substitution.

C. Detailed comparison of significant qualities of proposed substitution with
those of the Work specified. Include annotated copy of applicable
Specification Section. Significant qualities may include attributes such
as performance, weight, size, durability, visual effect, sustainable design
characteristics, warranties, and specific features and requirements
indicated. Indicate deviations, if any, from the Work specified.

d. Product Data, including drawings and descriptions of products and
fabrication and installation procedures.

e. Certificates and qualification data, where applicable or requested.

f. List of similar installations for completed projects with project names
and addresses and names and addresses of architects and owners.

g. Material test reports from a qualified testing agency indicating and
interpreting test results for compliance with requirements indicated.

h. Detailed comparison of Contractor's construction schedule using

proposed substitution with products specified for the Work, including
effect on the overall Contract Time. If specified product or method of
construction cannot be provided within the Contract Time, include letter
from manufacturer, on manufacturer's letterhead, stating date of receipt
of purchase order, lack of availability, or delays in delivery.

i. Cost information, including a proposal of change, if any, in the Contract
Sum.

J. Contractor's certification that proposed substitution complies with
requirements in the Contract Documents except as indicated in
substitution request, is compatible with related materials, and is
appropriate for applications indicated.

k. Contractor's waiver of rights to additional payment or time that may
subsequently become necessary because of failure of proposed
substitution to produce indicated results.

Owner's Action: If necessary, the Owner will request additional information or
documentation for evaluation. The Owner will notify Contractor of acceptance
or rejection of proposed substitution within 15 days of receipt of request, or
seven days of receipt of additional information or documentation, whichever is
later.

a. Forms of Acceptance: Change Order, Construction Change Directive, or
Supplemental Instructions for minor changes in the Work.
b. Use product specified if Owner does not issue a decision on use of a

proposed substitution within time allocated.
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15 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of proposed
substitution with related products and materials. Engage a qualified testing agency to
perform compatibility tests recommended by manufacturers.

1.6 PROCEDURES
A. Coordination: Revise or adjust affected work as necessary to integrate work of the
approved substitutions.

PART 2 - MATERIALS

2.1 SUBSTITUTIONS

A. Substitutions for Cause: Submit requests for substitution immediately on discovery of
need for change, but not later than 15 days prior to time required for preparation and
review of related submittals.

1. Conditions: Owner will consider Contractor's request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied,
Owner will return requests without action, except to record noncompliance with
these requirements:

a. Requested substitution is consistent with the Contract Documents and
will produce indicated results.

b. Substitution request is fully documented and properly submitted.

C. Requested substitution will not adversely affect Contractor's construction
schedule.

d. Requested substitution has received necessary approvals of authorities
having jurisdiction.

e. Requested substitution is compatible with other portions of the Work.

f. Requested substitution has been coordinated with other portions of the
Work.

g. Requested substitution provides specified warranty.

h. Requested substitution has been coordinated with other portions of the

Work, is uniform and consistent, is compatible with other products, and
is acceptable to all contractors involved.

B. Substitutions for Convenience: Not allowed unless otherwise indicated by the Owner.
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PART 3 - CONSTRUCTION METHODS (Not Used)

PART 4 - METHODS OF PAYMENT (Not Used)

PART 5 - BASIS OF PAYMENT (Not Used)

END OF SECTION
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SECTION 012600

CONTRACT MODIFICATION PROCEDURES

PART 1 - DESCRIPTION

11 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 administrative and procedural requirements for handling and processing
Contract modifications.

B. Related Requirements:
1. Section 012500 "Substitution Procedures" for administrative procedures for
handling requests for substitutions made after the Contract award.
1.3 MINOR CHANGES IN THE WORK
A. Engineer will issue supplemental instructions authorizing minor changes in the Work, not
involving adjustment to the Contract Sum or the Contract Time.
14 PROPOSAL REQUESTS
A. Owner-Initiated Proposal Requests: Owner will issue a detailed description of proposed
changes in the Work that may require adjustment to the Contract Sum or the Contract

Time. If necessary, the description will include supplemental or revised Drawings and
Specifications.

1. Work Change Proposal Requests issued by the Owner are not instructions either
to stop work in progress or to execute the proposed change.
2. Within time specified in Proposal Request after receipt of Proposal Request,

submit a quotation estimating cost adjustments to the Contract Sum and the
Contract Time necessary to execute the change.

a. Include a list of quantities of products required or eliminated and unit

costs, with total amount of purchases and credits to be made. |If
requested, furnish survey data to substantiate quantities.

012600-1



b. Indicate applicable taxes, delivery charges, equipment rental, and
amounts of trade discounts.

C. Include costs of labor and supervision directly attributable to the change.

d. Include an updated Contractor's construction schedule that indicates the
effect of the change, including, but not limited to, changes in activity
duration, start and finish times, and activity relationship. Use available
total float before requesting an extension of the Contract Time.

e. Quotation Form: Use forms provided by Owner.

Contractor-Initiated Proposals: If latent or changed conditions require modifications to
the Contract, Contractor may initiate a claim by submitting a request for a change to the
Owner.

1. Include a statement outlining reasons for the change and the effect of the change
on the Work. Provide a complete description of the proposed change. Indicate
the effect of the proposed change on the Contract Sum and the Contract Time.

2. Include a list of quantities of products required or eliminated and unit costs, with
total amount of purchases and credits to be made. If requested, furnish survey
data to substantiate quantities.

3. Indicate applicable taxes, delivery charges, equipment rental, and amounts of

trade discounts.

Include costs of labor and supervision directly attributable to the change.

Include an updated Contractor's construction schedule that indicates the effect of

the change, including, but not limited to, changes in activity duration, start and

finish times, and activity relationship. Use available total float before requesting
an extension of the Contract Time.

6. Comply with requirements in Section 012500 "Substitution Procedures™ if the
proposed change requires substitution of one product or system for product or
system specified.

7. Proposal Request Form: Use form provided by Owner.

oa s

15 CHANGE ORDER PROCEDURES

A.

On Owner's approval of a Work Changes Proposal Request, the Owner will issue a
Change Order for signatures of Owner and Contractor.

1.6 CONSTRUCTION CHANGE DIRECTIVE

A.

Construction Change Directive: Owner may issue a Construction Change Directive.
Construction Change Directive instructs Contractor to proceed with a change in the
Work, for subsequent inclusion in a Change Order.

1. Construction Change Directive contains a complete description of change in the

Work. It also designates method to be followed to determine change in the
Contract Sum or the Contract Time.
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B. Documentation: Maintain detailed records on a time and material basis of work required
by the Construction Change Directive.

1. After completion of change, submit an itemized account and supporting data
necessary to substantiate cost and time adjustments to the Contract.
PART 2 - MATERIALS (Not Used)
PART 3 - CONSTRUCTION METHODS (Not Used)

PART 4 - METHODS OF PAYMENT (Not Used)

PART 5 - BASIS OF PAYMENT (Not Used)

END OF SECTION
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SECTION 012900

PAYMENT PROCEDURES
PART 1 - DESCRIPTION
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 administrative and procedural requirements necessary to prepare and
process Applications for Payment.
B. Related Requirements:
1. Section 012600 "Contract Modification Procedures” for administrative
procedures for handling changes to the Contract.
1.3 DEFINITIONS
A. Schedule of Values: A statement furnished by Contractor allocating portions of the
Contract Sum to various portions of the Work and used as the basis for reviewing
Contractor's Applications for Payment.
1.4 SCHEDULE OF VALUES
A. Coordination: Coordinate preparation of the schedule of values with preparation of

Contractor's construction schedule.

1. Coordinate line items in the schedule of values with other required administrative
forms and schedules, including the following:

a. Application for Payment forms with continuation sheets.
b. Submittal schedule.
C. Items required to be indicated as separate activities in Contractor's

construction schedule.
2. Submit the schedule of values to Owner at earliest possible date, but no later than

seven days before the date scheduled for submittal of initial Applications for
Payment.
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Format and Content: Establish line items for the schedule of values. Provide at least one
line item for each Specification Section.

1.

Identification: Include the following Project identification on the schedule of
values:

Project name and location.
Name of Architect.

Architect's project number.
Contractor's name and address.
Date of submittal.

P00 o

Arrange the schedule of values in tabular form with separate columns to indicate
the following for each item listed:

Related Specification Section or Division.

Description of the Work.

Name of subcontractor.

Name of manufacturer or fabricator.

Name of supplier.

Change Orders (numbers) that affect value.

Dollar value of the following, as a percentage of the Contract Sum to
nearest one-hundredth percent, adjusted to total 100 percent.

@me o0 o

1) Labor.
2) Materials.
3) Equipment.

Provide a breakdown of the Contract Sum in enough detail to facilitate continued
evaluation of Applications for Payment and progress reports.

Provide a separate line item in the schedule of values for each part of the Work
where Applications for Payment may include materials or equipment purchased
or fabricated and stored, but not yet installed.

a. Differentiate between items stored on-site and items stored off-site. If
required, include evidence of insurance.

Provide separate line items in the schedule of values for initial cost of materials,
for each subsequent stage of completion, and for total installed value of that part
of the Work.

Each item in the schedule of values and Applications for Payment shall be
complete. Include total cost and proportionate share of general overhead and
profit for each item.

Schedule Updating: Update and resubmit the schedule of values before the next
Applications for Payment when Change Orders or Construction Change
Directives result in a change in the Contract Sum.
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15

APPLICATIONS FOR PAYMENT

A.

Each Application for Payment following the initial Application for Payment shall be
consistent with previous applications and payments as certified by and paid for by
Owner.

1. Initial Application for Payment, Application for Payment at time of Substantial
Completion, and final Application for Payment involve additional requirements.

Payment Application Times: The date for each progress payment is indicated in the
Agreement between Owner and Contractor. The period of construction work covered by
each Application for Payment is the period indicated in the Agreement.

Application for Payment Forms: Use forms provided by Owner for Applications for
Payment.

Application Preparation: Complete every entry on form. Notarize and execute by a
person authorized to sign legal documents on behalf of Contractor.

1. Entries shall match data on the schedule of values and Contractor's construction
schedule. Use updated schedules if revisions were made.
2. Include amounts for work completed following previous Application for

Payment, whether or not payment has been received. Include only amounts for
work completed at time of Application for Payment.

3. Include amounts of Change Orders and Construction Change Directives issued
before last day of construction period covered by application.
4. Indicate separate amounts for work being carried out under Owner-requested

project acceleration.

Stored Materials: Include in Application for Payment amounts applied for materials or
equipment purchased or fabricated and stored, but not yet installed. Differentiate
between items stored on-site and items stored off-site.

1. Provide certificate of insurance, evidence of transfer of title to Owner, and
consent of surety to payment, for stored materials.

2. Provide supporting documentation that verifies amount requested, such as paid
invoices. Match amount requested with amounts indicated on documentation; do
not include overhead and profit on stored materials.

3. Provide summary documentation for stored materials indicating the following:
a. Value of materials previously stored and remaining stored as of date of
previous Applications for Payment.
b. Value of previously stored materials put in place after date of previous
Application for Payment and on or before date of current Application for
Payment.
C. Value of materials stored since date of previous Application for Payment

and remaining stored as of date of current Application for Payment.
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Transmittal: Submit three signed and notarized original copies of each Application for
Payment to Owner by a method ensuring receipt. One copy shall include waivers of lien
and similar attachments if required.

1. Transmit each copy with a transmittal form listing attachments and recording
appropriate information about application.

Waivers of Mechanic's Lien: With each Application for Payment, submit waivers of
mechanic's lien from entities lawfully entitled to file a mechanic's lien arising out of the
Contract and related to the Work covered by the payment.

1. Submit partial waivers on each item for amount requested in previous
application, after deduction for retainage, on each item.

2. When an application shows completion of an item, submit conditional final or
full waivers.

3. Owner reserves the right to designate which entities involved in the Work must
submit waivers.

4. Waiver Forms: Submit executed waivers of lien on forms acceptable to Owner.

Initial Application for Payment: Administrative actions and submittals that must precede
or coincide with submittal of first Application for Payment include the following:

List of subcontractors.

Schedule of values.

Contractor's construction schedule (preliminary if not final).
Products list (preliminary if not final).

Submittal schedule (preliminary if not final).

List of Contractor's staff assignments.

Copies of building permits.

Copies of authorizations and licenses from authorities having jurisdiction for
performance of the Work.

9. Initial progress report.

10. Report of preconstruction conference.

11. Certificates of insurance and insurance policies.

12. Performance and payment bonds.

13. Data needed to acquire Owner's insurance.

NN E

Application for Payment at Substantial Completion: After issuance of the Certificate of
Substantial Completion, submit an Application for Payment showing 100 percent
completion for portion of the Work claimed as substantially complete.

1. Include documentation supporting claim that the Work is substantially complete
and a statement showing an accounting of changes to the Contract Sum.

Final Payment Application: After completing Project closeout requirements, submit final

Application for Payment with releases and supporting documentation not previously
submitted and accepted, including, but not limited, to the following:
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1. Evidence of completion of Project closeout requirements.

Insurance certificates for products and completed operations where required and
proof that taxes, fees, and similar obligations were paid.

Updated final statement, accounting for final changes to the Contract Sum.

AIA Document G706, "Contractor's Affidavit of Payment of Debts and Claims."
AlA Document G706A, "Contractor's Affidavit of Release of Liens."

Evidence that claims have been settled.

Final liquidated damages settlement statement.

N

Nogkow

PART 2 - MATERIALS (Not Used)

PART 3 - CONSTRUCTION METHODS (Not Used)

PART 4 - METHODS OF PAYMENT (Not Used)

PART 5 - BASIS OF PAYMENT (Not Used)

END OF SECTION
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SECTION 013300

SUBMITTAL PROCEDURES

PART 1 - DESCRIPTION

11

1.2

13

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.

SUMMARY

A. Section includes requirements for the submittal schedule and administrative and
procedural requirements for submitting Shop Drawings, Product Data, Samples, and
other submittals.

B. Related Requirements:

1. Section 012900 "Payment Procedures™ for submitting Applications for Payment
and the schedule of values.

DEFINITIONS

A. Action Submittals: Weritten and graphic information and physical samples that require
Owner or Engineer responsive action. Action submittals are those submittals indicated in
individual Specification Sections as "action submittals."

B. Informational Submittals: Written and graphic information and physical samples that do
not require Owner or Engineer responsive action. Submittals may be rejected for not
complying with requirements. Informational submittals are those submittals indicated in
individual Specification Sections as "informational submittals."

C. File Transfer Protocol (FTP): Communications protocol that enables transfer of files to
and from another computer over a network and that serves as the basis for standard
Internet protocols. An FTP site is a portion of a network located outside of network
firewalls within which internal and external users are able to access files.

D. Portable Document Format (PDF): An open standard file format licensed by Adobe

Systems used for representing documents in a device-independent and display resolution-
independent fixed-layout document format.
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14 ACTION SUBMITTALS

A.

Submittal Schedule: Submit a schedule of submittals, arranged in chronological order by
dates required by construction schedule. Include time required for review, ordering,
manufacturing, fabrication, and delivery when establishing dates. Include additional time
required for making corrections or revisions to submittals noted by Owner or Engineer
and additional time for handling and reviewing submittals required by those corrections.

15 SUBMITTAL ADMINISTRATIVE REQUIREMENTS

A

Coordination: Coordinate preparation and processing of submittals with performance of
construction activities.

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other
submittals, and related activities that require sequential activity.
2. Submit all submittal items required for each Specification Section concurrently

unless partial submittals for portions of the Work are indicated on approved
submittal schedule.

3. Submit action submittals and informational submittals required by the same
Specification Section as separate packages under separate transmittals.
4. Coordinate transmittal of different types of submittals for related parts of the

Work so processing will not be delayed because of need to review submittals
concurrently for coordination.

Processing Time: Allow time for submittal review, including time for resubmittals, as
follows. Time for review shall commence on Owner’s receipt of submittal. No extension
of the Contract Time will be authorized because of failure to transmit submittals enough
in advance of the Work to permit processing, including resubmittals.

1. Initial Review: Allow 18 days for initial review of each submittal. Allow
additional time if coordination with subsequent submittals is required. Owner
will advise Contractor when a submittal being processed must be delayed for
coordination.

2. Intermediate Review: If intermediate submittal is necessary, process it in same
manner as initial submittal.
3. Resubmittal Review: Allow 18 days for review of each resubmittal.

Electronic Submittals: Identify and incorporate information in each electronic submittal
file as follows:

1. Assemble complete submittal package into a single indexed file incorporating
submittal requirements of a single Specification Section and transmittal form
with links enabling navigation to each item.

2. Name file with submittal number or other unique identifier, including revision
identifier.
a. File name shall use project identifier and Specification Section number

followed by a decimal point and then a sequential number (e.g., LNHS-
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061000.01). Resubmittals shall include an alphabetic suffix after another
decimal point (e.g., LNHS-061000.01.A).

3. Transmittal Form for Electronic Submittals: Use electronic form acceptable to
Owner, containing the following information:

Project name.

Date.

Name and address of Engineer.

Name of Contractor.

Name of firm or entity that prepared submittal.

Names of subcontractor, manufacturer, and supplier.
Category and type of submittal.

Submittal purpose and description.

Specification Section number and title.

Specification paragraph number or drawing designation and generic
name for each of multiple items.

Drawing number and detail references, as appropriate.
Location(s) where product is to be installed, as appropriate.
Indication of full or partial submittal.

Transmittal number.

Submittal and transmittal distribution record.

Other necessary identification.

Remarks.

—oS@meoooTe
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Deviations and Additional Information: On an attached separate sheet, prepared on
Contractor's letterhead, record relevant information, requests for data, revisions other
than those requested by Owner on previous submittals, and deviations from requirements
in the Contract Documents, including minor variations and limitations. Include same
identification information as related submittal.

Resubmittals: Make resubmittals in same form and number of copies as initial submittal.

1. Note date and content of previous submittal.

2. Note date and content of revision in label or title block and clearly indicate extent
of revision.

3. Resubmit submittals until they are marked with approval notation.

Distribution:  Furnish copies of final submittals to manufacturers, subcontractors,
suppliers, fabricators, installers, authorities having jurisdiction, and others as necessary
for performance of construction activities. Show distribution on transmittal forms.

Use for Construction: Retain complete copies of submittals on Project site. Use only
final action submittals that are marked with approval notation.
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PART 2 - MATERIALS

2.1

SUBMITTAL PROCEDURES

A.

General Submittal Procedure Requirements: Prepare and submit submittals required by
individual Specification Sections. Types of submittals are indicated in individual
Specification Sections.

1.

2.
3.

Post electronic submittals as PDF electronic files directly to Owner as directed by
Owner for Project.

Submit electronic submittals via email as PDF electronic files.

Certificates and Certifications Submittals: Provide a statement that includes
signature of entity responsible for preparing certification. Certificates and
certifications shall be signed by an officer or other individual authorized to sign
documents on behalf of that entity.

Product Data: Collect information into a single submittal for each element of
construction and type of product or equipment.

1.

If information must be specially prepared for submittal because standard
published data are not suitable for use, submit as Shop Drawings, not as Product
Data.

Mark each copy of each submittal to show which products and options are
applicable.

Include the following information, as applicable:

Manufacturer's catalog cuts.

Manufacturer's product specifications.

Standard color charts.

Statement of compliance with specified referenced standards.
Testing by recognized testing agency.

Application of testing agency labels and seals.

Notation of coordination requirements.

Availability and delivery time information.

S@ o oo o

For equipment, include the following in addition to the above, as applicable:

Wiring diagrams showing factory-installed wiring.

Printed performance curves.

Operational range diagrams.

Clearances required to other construction, if not indicated on
accompanying Shop Drawings.

oo oTe

Shop Drawings: Prepare Project-specific information, drawn accurately to scale. Do not
base Shop Drawings on reproductions of the Contract Documents or standard printed

data.

013300-4



1. Preparation: Fully illustrate requirements in the Contract Documents. Include
the following information, as applicable:

a. Identification of products.

b. Schedules.

C. Compliance with specified standards.

d. Notation of coordination requirements.

e. Notation of dimensions established by field measurement.

f. Relationship and attachment to adjoining construction clearly indicated.
g. Seal and signature of professional engineer if specified.

2. Sheet Size: Except for templates, patterns, and similar full-size drawings, submit
Shop Drawings on sheets at least 8-1/2 by 11 inches, but no larger than 22 by 34
inches.

3. Submit Shop Drawings in the following format:

a. PDF electronic file.

Product Schedule: As required in individual Specification Sections, prepare a written
summary indicating types of products required for the Work and their intended location.
Include the following information in tabular form:

1. Type of product. Include unique identifier for each product indicated in the
Contract Documents or assigned by Contractor if none is indicated.

2. Manufacturer and product name, and model number if applicable.

3. Number and name of room or space.

4. Location within room or space.

Application for Payment and Schedule of Values: Comply with requirements specified in
Section 012900 "Payment Procedures."

Closeout Submittals and Maintenance Material Submittals: Comply with requirements
specified in Section 017700 "Closeout Procedures.”

Qualification Data: Prepare written information that demonstrates capabilities and
experience of firm or person. Include lists of completed projects with project names and
addresses, contact information of architects and owners, and other information specified.

Welding Certificates: Prepare written certification that welding procedures and personnel
comply with requirements in the Contract Documents. Submit record of Welding
Procedure Specification and Procedure Qualification Record on AWS forms. Include
names of firms and personnel certified.

Installer Certificates: Submit written statements on manufacturer's letterhead certifying

that Installer complies with requirements in the Contract Documents and, where required,
is authorized by manufacturer for this specific Project.
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Manufacturer Certificates: Submit written statements on manufacturer's letterhead
certifying that manufacturer complies with requirements in the Contract Documents.
Include evidence of manufacturing experience where required.

Product Certificates: Submit written statements on manufacturer's letterhead certifying
that product complies with requirements in the Contract Documents.

Material Certificates: Submit written statements on manufacturer's letterhead certifying
that material complies with requirements in the Contract Documents.

Product Test Reports: Submit written reports indicating that current product produced by
manufacturer complies with requirements in the Contract Documents. Base reports on
evaluation of tests performed by manufacturer and witnessed by a qualified testing
agency, or on comprehensive tests performed by a qualified testing agency.

Preconstruction Test Reports: Submit reports written by a qualified testing agency, on
testing agency's standard form, indicating and interpreting results of tests performed
before installation of product, for compliance with performance requirements in the
Contract Documents.

PART 3 - CONSTRUCTION METHODS

3.1 CONTRACTOR'S REVIEW

A

Action and Informational Submittals: Review each submittal and check for coordination
with other Work of the Contract and for compliance with the Contract Documents. Note
corrections and field dimensions. Mark with approval stamp before submitting to Owner.

Project Closeout and Maintenance Material Submittals: ~ See requirements in
Section 017700 "Closeout Procedures."

Approval Stamp: Stamp each submittal with a uniform, approval stamp. Include Project
name and location, submittal number, Specification Section title and number, name of
reviewer, date of Contractor's approval, and statement certifying that submittal has been
reviewed, checked, and approved for compliance with the Contract Documents.

3.2 OWNER'S AND ENGINEER’S ACTION

A

Action Submittals: Owner may have Engineer review each submittal, make marks to
indicate corrections or revisions required, and return it. Where Engineer has reviewed
submittal, he will stamp each submittal with an action stamp and will mark stamp
appropriately to indicate action.

Informational Submittals: Owner will review each submittal and will not return it, or will
return it if it does not comply with requirements.
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C. Partial submittals prepared for a portion of the Work will be reviewed when use of partial
submittals has received prior approval from Owner.

D. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be
returned for resubmittal without review.
E. Submittals not required by the Contract Documents may be returned without action.
PART 4 - METHODS OF PAYMENT (Not Used)

PART 5 - BASIS OF PAYMENT (Not Used)

END OF SECTION
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SECTION 017300

EXECUTION

PART 1 - DESCRIPTION

11 RELATED DOCUMENTS

A

1.2 SUMMARY

A

13 DEFINITIONS

A

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

Section includes general administrative and procedural requirements governing execution
of the Work including, but not limited to, the following:

NookrwdE

Construction layout.

Field engineering and surveying.
Installation of the Work.

Cutting and patching.

Progress cleaning.

Starting and adjusting.

Protection of installed construction.

Related Requirements:

1.
2.

3.

Cutting:

Section 011000 "Summary" for limits on use of Project site.
Section 013300 "Submittal Procedures” for submitting surveys.
Section 017700 "Closeout Procedures" for submitting final property survey with

Project Record Documents, recording of Owner-accepted deviations from
indicated lines and levels, and final cleaning.

Removal of in-place construction necessary to permit installation or

performance of other work.

Patching: Fitting and repair work required to restore construction to original conditions
after installation of other work.
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14 INFORMATIONAL SUBMITTALS

A.

Cutting and Patching Plan: Submit plan describing procedures at least 10 days prior to
the time cutting and patching will be performed. Include the following information:

1.

Extent: Describe reason for and extent of each occurrence of cutting and
patching.

Changes to In-Place Construction: Describe anticipated results. Include changes
to structural elements and operating components as well as changes in building
appearance and other significant visual elements.

Products: List products to be used for patching and firms or entities that will
perform patching work.

Dates: Indicate when cutting and patching will be performed.

Utilities and Mechanical and Electrical Systems: List services and systems that
cutting and patching procedures will disturb or affect. List services and systems
that will be relocated and those that will be temporarily out of service. Indicate
length of time permanent services and systems will be disrupted.

Include description of provisions for temporary services and systems during
interruption of permanent services and systems.

15 QUALITY ASSURANCE

A

Cutting and Patching: Comply with requirements for and limitations on cutting and
patching of construction elements.

1.

Structural Elements: When cutting and patching structural elements, notify
Owner of locations and details of cutting and await directions from Owner before
proceeding. Shore, brace, and support structural elements during cutting and
patching. Do not cut and patch structural elements in a manner that could change
their load-carrying capacity or increase deflection

Operational Elements: Do not cut and patch operating elements and related
components in a manner that results in reducing their capacity to perform as
intended or that results in increased maintenance or decreased operational life or
safety.

Other Construction Elements: Do not cut and patch other construction elements
or components in a manner that could change their load-carrying capacity, that
results in reducing their capacity to perform as intended, or that results in
increased maintenance or decreased operational life or safety.

Manufacturer's Installation Instructions: Obtain and maintain on-site manufacturer's
written recommendations and instructions for installation of products and equipment.
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PART 2 - MATERIALS

2.1 MATERIALS

A.

B.

General: Comply with requirements specified in other Sections.

In-Place Materials: Use materials for patching identical to in-place materials. For
exposed surfaces, use materials that visually match in-place adjacent surfaces to the
fullest extent possible.

1. If identical materials are unavailable or cannot be used, use materials that, when
installed, will provide a match acceptable to Architect for the visual and
functional performance of in-place materials.

PART 3 - CONSTRUCTION METHODS

3.1 EXAMINATION

A

Existing Conditions: The existence and location of utilities and construction indicated as
existing are not guaranteed. Before beginning work, investigate and verify the existence
and location of utilities, mechanical and electrical systems, and other construction
affecting the Work.

Examination and Acceptance of Conditions: Before proceeding with each component of
the Work, examine substrates, areas, and conditions, with Installer or Applicator present
where indicated, for compliance with requirements for installation tolerances and other
conditions affecting performance. Record observations.

Proceed with installation only after unsatisfactory conditions have been corrected.
Proceeding with the Work indicates acceptance of surfaces and conditions.

3.2 PREPARATION

A

Existing Utility Information: Furnish information to Owner that is necessary to adjust,
move, or relocate existing utility structures, lines, services, or other appurtenances
located in or affected by construction.

Field Measurements: Take field measurements as required to fit the Work properly.
Recheck measurements before installing each product. Where portions of the Work are
indicated to fit to other construction, verify dimensions of other construction by field
measurements before fabrication. Coordinate fabrication schedule with construction
progress to avoid delaying the Work.

Space Requirements: Verify space requirements and dimensions of items shown
diagrammatically on Drawings.
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3.3

3.4

Review of Contract Documents and Field Conditions: Immediately on discovery of the
need for clarification of the Contract Documents caused by differing field conditions
outside the control of Contractor, submit a request for information to Owner.

CONSTRUCTION LAYOUT

A

Verification: Before proceeding to lay out the Work, verify layout information shown on
Drawings, in relation to the existing benchmarks. If discrepancies are discovered, notify
Owner promptly.

Building Lines and Levels: Locate and lay out control lines required for work. Transfer
survey markings and elevations for use with control lines and levels.

INSTALLATION

A

General: Locate the Work and components of the Work accurately, in correct alignment
and elevation, as indicated.

1. Make vertical work plumb and make horizontal work level.

2. Where space is limited, install components to maximize space available for
maintenance and ease of removal for replacement.
Conceal pipes, ducts, and wiring in finished areas unless otherwise indicated.

Comply with manufacturer's written instructions and recommendations for installing
products in applications indicated.

Install products at the time and under conditions that will ensure the best possible results.
Maintain conditions required for product performance until Substantial Completion.

Conduct construction operations so no part of the Work is subjected to damaging
operations or loading in excess of that expected during normal conditions of occupancy.

Sequence the Work and allow adequate clearances to accommodate movement of
construction items on site and placement in permanent locations.

Tools and Equipment: Do not use tools or equipment that produce harmful noise levels.

Templates: Obtain and distribute to the parties involved templates for work specified to
be factory prepared and field installed. Check Shop Drawings of other work to confirm
that adequate provisions are made for locating and installing products to comply with
indicated requirements.

Attachment: Provide blocking and attachment plates and anchors and fasteners of
adequate size and number to securely anchor each component in place, accurately located
and aligned with other portions of the Work. Where size and type of attachments are not
indicated, verify size and type required for load conditions.
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3.5

1. Mounting Heights: ~ Where mounting heights are not indicated, mount
components at heights directed by Owner.

2. Allow for building movement, including thermal expansion and contraction.

3. Coordinate installation of anchorages. Furnish setting drawings, templates, and
directions for installing anchorages, including sleeves, concrete inserts, anchor
bolts, and items with integral anchors, that are to be embedded in concrete or
masonry. Deliver such items to Project site in time for installation.

Joints: Make joints of uniform width. Where joint locations in exposed work are not
indicated, arrange joints for the best visual effect. Fit exposed connections together to
form hairline joints.

Hazardous Materials: Use products, cleaners, and installation materials that are not
considered hazardous.

CUTTING AND PATCHING

A

Cutting and Patching, General: Employ skilled workers to perform cutting and patching.
Proceed with cutting and patching at the earliest feasible time, and complete without
delay.

1. Cut in-place construction to provide for installation of other components or
performance of other construction, and subsequently patch as required to restore
surfaces to their original condition.

Existing Warranties: Remove, replace, patch, and repair materials and surfaces cut or
damaged during installation or cutting and patching operations, by methods and with
materials so as not to void existing warranties.

Temporary Support: Provide temporary support of work to be cut.

Protection: Protect in-place construction during cutting and patching to prevent damage.
Provide protection from adverse weather conditions for portions of Project that might be
exposed during cutting and patching operations.

Adjacent Occupied Areas: Where interference with use of adjoining areas or interruption
of free passage to adjoining areas is unavoidable, coordinate cutting and patching
according to requirements in Section 011000 "Summary."

Existing Utility Services and Mechanical/Electrical Systems:  Where existing
services/systems are required to be removed, relocated, or abandoned, bypass such
services/systems before cutting to minimize interruption to occupied areas.

Cutting: Cut in-place construction by sawing, drilling, breaking, chipping, grinding, and
similar operations, including excavation, using methods least likely to damage elements
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retained or adjoining construction. If possible, review proposed procedures with original
Installer; comply with original Installer's written recommendations.

1.

In general, use hand or small power tools designed for sawing and grinding, not
hammering and chopping. Cut holes and slots neatly to minimum size required,
and with minimum disturbance of adjacent surfaces. Temporarily cover
openings when not in use.

Finished Surfaces: Cut or drill from the exposed or finished side into concealed
surfaces.

Concrete and Masonry: Cut using a cutting machine, such as an abrasive saw or
a diamond-core drill.

Excavating and Backfilling: Comply with requirements in applicable Sections
where required by cutting and patching operations.

Mechanical and Electrical Services: Cut off pipe or conduit in walls or partitions
to be removed. Cap, valve, or plug and seal remaining portion of pipe or conduit
to prevent entrance of moisture or other foreign matter after cutting.

Proceed with patching after construction operations requiring cutting are
complete.

H. Patching: Patch construction by filling, repairing, refinishing, closing up, and similar
operations following performance of other work. Patch with durable seams that are as
invisible as practicable. Provide materials and comply with installation requirements
specified in other Sections, where applicable.

1.

e

Inspection: Where feasible, test and inspect patched areas after completion to
demonstrate physical integrity of installation.

Exposed Finishes: Restore exposed finishes of patched areas and extend finish
restoration into retained adjoining construction in a manner that will minimize
evidence of patching and refinishing.

Clean piping, conduit, and similar features before applying paint or other finishing
materials.
Restore damaged pipe covering to its original condition.

Ceilings: Patch, repair, or rehang in-place ceilings as necessary to provide an
even-plane surface of uniform appearance.

Exterior Building Walls: Patch components in a manner that restores enclosure
to a weathertight condition and ensures thermal and moisture integrity of
building enclosure.

l. Cleaning: Clean areas and spaces where cutting and patching are performed. Remove paint,
mortar, oils, putty, and similar materials from adjacent finished surfaces.
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3.6

PROGRESS CLEANING

A.

General: Clean Project site and work areas daily, including common areas. Enforce
requirements strictly. Dispose of materials lawfully.

1. Comply with requirements in NFPA 241 for removal of combustible waste
materials and debris.

2. Do not hold waste materials more than seven days during normal weather or
three days if the temperature is expected to rise above 80 deg F.

3. Containerize hazardous and unsanitary waste materials separately from other
waste. Mark containers appropriately and dispose of legally, according to
regulations.

a. Use containers intended for holding waste materials of type to be stored.
Site: Maintain Project site free of waste materials and debris.

Work Areas: Clean areas where work is in progress to the level of cleanliness necessary
for proper execution of the Work.

1. Remove liquid spills promptly.
2. Where dust would impair proper execution of the Work, broom-clean or vacuum
the entire work area, as appropriate.

Installed Work: Keep installed work clean. Clean installed surfaces according to written
instructions of manufacturer or fabricator of product installed, using only cleaning
materials specifically recommended. If specific cleaning materials are not recommended,
use cleaning materials that are not hazardous to health or property and that will not
damage exposed surfaces.

Concealed Spaces: Remove debris from concealed spaces before enclosing the space.

Exposed Surfaces in Finished Areas: Clean exposed surfaces and protect as necessary to
ensure freedom from damage and deterioration at time of Substantial Completion.

Waste Disposal: Do not bury or burn waste materials on-site. Do not wash waste
materials down sewers or into waterways.

During handling and installation, clean and protect construction in progress and adjoining
materials already in place. Apply protective covering where required to ensure protection
from damage or deterioration at Substantial Completion.

Clean and provide maintenance on completed construction as frequently as necessary

through the remainder of the construction period. Adjust and lubricate operable
components to ensure operability without damaging effects.
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J. Limiting Exposures: Supervise construction operations to assure that no part of the
construction, completed or in progress, is subject to harmful, dangerous, damaging, or
otherwise deleterious exposure during the construction period.

3.7 STARTING AND ADJUSTING

A. Start equipment and operating components to confirm proper operation. Remove
malfunctioning units, replace with new units, and retest.

B. Adjust equipment for proper operation. Adjust operating components for proper
operation without binding.

C. Test each piece of equipment to verify proper operation. Test and adjust controls and
safeties. Replace damaged and malfunctioning controls and equipment.

3.8 PROTECTION OF INSTALLED CONSTRUCTION
A. Provide final protection and maintain conditions that ensure installed Work is without
damage or deterioration at time of Substantial Completion.
B. Comply with manufacturer's written instructions for temperature and relative humidity.
PART 4 - METHODS OF PAYMENT (Not Used)

PART 5 - BASIS OF PAYMENT (Not Used)

END OF SECTION
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SECTION 017700

CLOSEOUT PROCEDURES

PART 1 - DESCRIPTION

11

1.2

13

14

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.

SUMMARY

A. Section includes administrative and procedural requirements for contract closeout,
including, but not limited to, the following:

1. Substantial Completion procedures.
2. Final completion procedures.
3. Warranties.
4. Final cleaning.
5. Repair of the Work.
B. Related Requirements:
1. Section 017300 "Execution” for progress cleaning of Project site.
2. Section 017823 "Operation and Maintenance Data" for operation and
maintenance manual requirements.
3. Section 017900 "Demonstration and Training" for requirements for instructing

Owner's personnel.

ACTION SUBMITTALS
A. Product Data: For cleaning agents.

B. Certified List of Incomplete Items: Final submittal at Final Completion.

CLOSEOUT SUBMITTALS

A. Certificates of Release: From authorities having jurisdiction.
B. Certificate of Insurance: For continuing coverage.
C. Field Report: For pest control inspection.
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15 MAINTENANCE MATERIAL SUBMITTALS

A.

Schedule of Maintenance Material Items: For maintenance material submittal items
specified in other Sections.

1.6 SUBSTANTIAL COMPLETION PROCEDURES

A

Contractor's List of Incomplete Items: Prepare and submit a list of items to be completed
and corrected (Contractor's punch list), indicating the value of each item on the list and
reasons why the Work is incomplete.

Submittals Prior to Substantial Completion: Complete the following a minimum of 10
days prior to requesting inspection for determining date of Substantial Completion. List
items below that are incomplete at time of request.

1.

&l

Certificates of Release: Obtain and submit releases from authorities having
jurisdiction permitting Owner unrestricted use of the Work and access to services
and utilities. Include occupancy permits, operating certificates, and similar
releases.

Submit closeout submittals specified in other Division 01 Sections, including
project record documents, operation and maintenance manuals, final completion
construction photographic documentation, damage or settlement surveys,
property surveys, and similar final record information.

Submit closeout submittals specified in individual Sections, including specific
warranties, workmanship bonds, maintenance service agreements, final
certifications, and similar documents.

Submit maintenance material submittals specified in individual Sections,
including tools, spare parts, extra materials, and similar items, and deliver to
location designated by Owner. Label with manufacturer's name and model
number where applicable.

Submit test/adjust/balance records.

Submit changeover information related to Owner's occupancy, use, operation,
and maintenance.

Procedures Prior to Substantial Completion: Complete the following a minimum of 10
days prior to requesting inspection for determining date of Substantial Completion. List
items below that are incomplete at time of request.

1.
2.
3.

o

Advise Owner of pending insurance changeover requirements.

Complete startup and testing of systems and equipment.

Perform preventive maintenance on equipment used prior to Substantial
Completion.

Instruct Owner's personnel in operation, adjustment, and maintenance of
products, equipment, and systems.

Advise Owner of changeover in heat and other utilities.

Terminate and remove temporary facilities from Project site, along with
construction tools, and similar elements.

Complete final cleaning requirements, including touchup painting.
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8. Touch up and otherwise repair and restore marred exposed finishes to eliminate
visual defects.

Inspection: Submit a written request for inspection to determine Substantial Completion
a minimum of 10 days prior to date the work will be completed and ready for final
inspection and tests. On receipt of request, Owner will either proceed with inspection or
notify Contractor of unfulfilled requirements. Architect will prepare the Certificate of
Substantial Completion after inspection or will notify Contractor of items, either on
Contractor's list or additional items identified by Architect, that must be completed or
corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

2. Results of completed inspection will form the basis of requirements for final
completion.

1.7 FINAL COMPLETION PROCEDURES

A

Submittals Prior to Final Completion: Before requesting final inspection for determining
final completion, complete the following:

1. Submit a final Application for Payment according to Section 012900 "Payment
Procedures."
2. Certified List of Incomplete Items: Submit certified copy of Substantial

Completion inspection list of items to be completed or corrected (punch list),
endorsed and dated by Owner. Certified copy of the list shall state that each item
has been completed or otherwise resolved for acceptance.

3. Certificate of Insurance: Submit evidence of final, continuing insurance
coverage complying with insurance requirements.
4. Submit pest-control final inspection report.

Inspection:  Submit a written request for final inspection to determine acceptance a
minimum of 10 days prior to date the work will be completed and ready for final
inspection and tests. On receipt of request, Owner will either proceed with inspection or
notify Contractor of unfulfilled requirements. final Certificate for Payment will be
prepared by Owner after inspection or will notify Contractor of construction that must be
completed or corrected before certificate will be issued.

1. Reinspection:  Request reinspection when the Work identified in previous
inspections as incomplete is completed or corrected.

1.8 LIST OF INCOMPLETE ITEMS (PUNCH LIST)

A

Organization of List: Include name and identification of each space and area affected by
construction operations for incomplete items and items needing correction including, if
necessary, areas disturbed by Contractor that are outside the limits of construction.
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1. Organize items by major element.

1.9 SUBMITTAL OF PROJECT WARRANTIES

A.

Time of Submittal: Submit written warranties on request of Owner for designated
portions of the Work when delay in submittal of warranties might limit Owner's rights
under warranty.

Provide additional copies of each warranty to include in operation and maintenance
manuals.

PART 2 - MATERIALS

2.1 MATERIALS

A

Cleaning Agents: Use cleaning materials and agents recommended by manufacturer or
fabricator of the surface to be cleaned. Do not use cleaning agents that are potentially
hazardous to health or property or that might damage finished surfaces.

PART 3 - CONSTRUCTION METHODS

3.1 FINAL CLEANING

A

General: Perform final cleaning. Conduct cleaning and waste-removal operations to
comply with local laws and ordinances and Federal and local environmental and
antipollution regulations.

Cleaning: Employ experienced workers or professional cleaners for final cleaning.
Clean each surface or unit to condition expected in an average commercial building
cleaning and maintenance program. Comply with manufacturer's written instructions.

1. Complete the following cleaning operations before requesting inspection for
certification of Substantial Completion for entire Project or for a designated
portion of Project:

a. Clean Project site, yard, and grounds, in areas disturbed by construction
activities, including landscape development areas, of rubbish, waste
material, litter, and other foreign substances.

b. Sweep paved areas broom clean. Remove petrochemical spills, stains,
and other foreign deposits.

C. Rake grounds that are neither planted nor paved to a smooth, even-
textured surface.

d. Remove tools, construction equipment, machinery, and surplus material

from Project site.
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0.

Remove snow and ice to provide safe access to building.

Clean exposed exterior and interior hard-surfaced finishes to a dirt-free
condition, free of stains, films, and similar foreign substances. Avoid
disturbing natural weathering of exterior surfaces. Restore reflective
surfaces to their original condition.

Remove debris and surface dust from limited access spaces, including
roofs, plenums, shafts, trenches, equipment vaults, manholes, attics, and
similar spaces.

Sweep concrete floors broom clean in unoccupied spaces.

Clean transparent materials, including mirrors and glass in doors and
windows. Remove glazing compounds and other noticeable, vision-
obscuring materials.

Remove labels that are not permanent.

Wipe surfaces of mechanical and electrical equipment, and similar
equipment. Remove excess lubrication, paint and mortar droppings, and
other foreign substances.

Replace disposable air filters and clean permanent air filters. Clean
exposed surfaces of diffusers, registers, and grills.

Clean ducts, blowers, and coils if units were operated without filters
during construction or that display contamination with particulate matter
on inspection.

1) Clean HVAC system in compliance with
NADCA Standard 1992-01.

Clean light fixtures, lamps, globes, and reflectors to function with full
efficiency.
Leave Project clean and ready for occupancy.

Construction Waste Disposal: Comply with Owner waste disposal.

3.2 REPAIR OF THE WORK

A

Complete repair and restoration operations before requesting inspection for determination
of Substantial Completion.

Repair or remove and replace defective construction. Repairing includes replacing
defective parts, refinishing damaged surfaces, touching up with matching materials, and
properly adjusting operating equipment. Where damaged or worn items cannot be
repaired or restored, provide replacements. Remove and replace operating components
that cannot be repaired. Restore damaged construction and permanent facilities used
during construction to specified condition.

1.

2.

Remove and replace chipped, scratched, and broken glass, and other damaged
transparent materials.

Touch up and otherwise repair and restore marred or exposed finishes and
surfaces. Replace finishes and surfaces that that already show evidence of repair
or restoration.
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a. Do not paint over "UL" and other required labels and identification,
including mechanical and electrical nameplates. Remove paint applied
to required labels and identification.

3. Replace parts subject to operating conditions during construction that may
impede operation or reduce longevity.
PART 4 - METHODS OF PAYMENT (Not Used)

PART 5 - BASIS OF PAYMENT (Not Used)

END OF SECTION
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SECTION 230500

BASIC HVAC MATERIALS AND METHODS

PART 1 - DESCRIPTION

11

1.2

13

14

15

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, apply to this Section.
SUMMARY
A. This Section includes the following:
1. Piping materials and installation instructions common to the piping systems.
2. HVAC demolition.
3. Equipment installation requirements common to equipment sections.
4. Supports and anchorages.
DEFINITIONS
A. Finished Spaces: Spaces other than mechanical and electrical equipment rooms, furred

spaces, pipe and duct chases, unheated spaces immediately below roof, spaces above
ceilings, unexcavated spaces, crawlspaces, and tunnels.

B. Exposed, Interior Installations: Exposed to view indoors. Examples include finished
occupied spaces and mechanical equipment rooms.

C. Exposed, Exterior Installations: Exposed to view outdoors or subject to outdoor ambient
temperatures and weather conditions. Examples include rooftop locations.

D. Concealed, Interior Installations: Concealed from view and protected from physical
contact by building occupants. Examples include above ceilings and chases.

E. Concealed, Exterior Installations: Concealed from view and protected from weather
conditions and physical contact by building occupants but subject to outdoor ambient
temperatures. Examples include installations within unheated shelters.

SUBMITTALS

A. Welding certificates.

QUALITY ASSURANCE

A. Steel Support Welding: Qualify processes and operators according to AWS D1.1,
"Structural Welding Code--Steel."
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B. Steel Pipe Welding: Qualify processes and operators according to ASME Boiler and
Pressure Vessel Code: Section 1X, "Welding and Brazing Qualifications."”

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping."
2. Certify that each welder has passed AWS qualification tests for welding
processes involved and that certification is current.
PART 2 - MATERIALS
2.1 PIPE, TUBE, AND FITTINGS

A. Refer to individual Division 23 piping Sections for pipe, tube, and fitting materials and
joining methods.

B. Pipe Threads: ASME B1.20.1 for factory-threaded pipe and pipe fittings.

2.2 JOINING MATERIALS

A. Refer to individual Division 23 piping Sections for special joining materials not listed
below.
B. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping

system contents.

1. ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch maximum thickness
unless thickness or specific material is indicated.

C. Solder Filler Metals: ASTM B 32, lead-free alloys. Include water-flushable flux
according to ASTM B 813.

D. Brazing Filler Metals: AWS A5.8, BCuP Series, copper-phosphorus alloys for general-
duty brazing, unless otherwise indicated; and AWS A5.8, BAgl, silver alloy for
refrigerant piping, unless otherwise indicated.

E. Welding Filler Metals: Comply with AWS D10.12.

PART 3 - CONSTRUCTION METHODS
3.1 HVAC DEMOLITION

A. Disconnect, demolish, and remove HVAC systems, equipment, and components
indicated to be removed.

1. Piping to Be Removed: Remove portion of piping indicated to be removed and
cap or plug remaining piping with same or compatible piping material.

2. Piping to Be Abandoned in Place: there shall be no piping abandoned in place.

3. Ducts to Be Removed: Remove portion of ducts indicated to be removed and

plug remaining ducts with same or compatible ductwork material.
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3.2

3.3

4. Equipment to Be Removed and Reinstalled: Disconnect and cap services and
remove, clean, and store equipment; when appropriate, reinstall, reconnect, and
make equipment operational.

5. Equipment to Be Removed and Salvaged: Disconnect and cap services and
remove equipment and deliver to Owner.

If pipe, insulation, or equipment to remain is damaged in appearance or is unserviceable,
remove damaged or unserviceable portions and replace with new products of equal
capacity and quality.

PIPING SYSTEMS - COMMON REQUIREMENTS

A.

J.

K.

Install piping according to the following requirements and Division 23 Sections
specifying piping systems.

Drawing plans, schematics, and diagrams indicate general location and arrangement of
piping systems. Install piping as indicated unless deviations to layout are approved on
Coordination Drawings.

Install piping in concealed locations, unless otherwise indicated and except in equipment
rooms and service areas.

Install piping indicated to at right angles or parallel equipment and to building walls.
Diagonal runs are prohibited unless specifically indicated otherwise.

Install piping to permit valve servicing.

Install piping at indicated slopes.

Install piping free of sags and bends.

Install fittings for changes in direction and branch connections.

Select system components with pressure rating equal to or greater than system operating
pressure.

Install escutcheons for penetrations of walls.

Install sleeves for pipes passing through concrete and masonry walls.

PIPING JOINT CONSTRUCTION

A

Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.

Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.
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3.4

3.5

3.6

Soldered Joints: Apply ASTM B 813, water-flushable flux, unless otherwise indicated,
to tube end. Construct joints according to ASTM B 828 or CDA's "Copper Tube
Handbook," using lead-free solder alloy complying with ASTM B 32.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and
Tube™ Chapter, using copper-phosphorus brazing filler metal complying with AWS A5.8.

Threaded Joints: Thread pipe with tapered pipe threads according to ASME B1.20.1.
Cut threads full and clean using sharp dies. Ream threaded pipe ends to remove burrs
and restore full ID. Join pipe fittings and valves as follows:

1. Apply appropriate tape or thread compound to external pipe threads unless dry
seal threading is specified.
2. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded

or damaged. Do not use pipe sections that have cracked or open welds.

Welded Joints: Construct joints according to AWS D10.12, using qualified processes and
welding operators according to Part 1 "Quality Assurance" Article.

Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt
threads.

PIPING CONNECTIONS

A.

Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping adjacent to each valve and at final connection to each
piece of equipment.
2. Piping Systems: Install dielectric coupling and nipple fittings to connect piping

materials of dissimilar metals.

EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A

C.

Install equipment level and plumb, parallel and perpendicular to building structure and
other building systems and components, unless otherwise indicated.

Install HVAC equipment to facilitate service, maintenance, and repair or replacement of
components. Connect equipment for ease of disconnecting, with minimum interference
to other installations. Extend grease fittings to accessible locations.

Install equipment to allow right of way for piping installed at required slope.

ERECTION OF METAL SUPPORTS AND ANCHORAGES

A

B.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor HVAC materials and equipment.

Field Welding: Comply with AWS D1.1.
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PART 4 - METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:

A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work

in every respect.

END OF SECTION
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SECTION 230513

COMMON MOTOR REQUIREMENTS FOR MECHANICAL EQUIPMENT

PART 1 - DESCRIPTION

11

1.2

13

RELATED DOCUMENTS

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

SUMMARY

A. Section includes general requirements for single-phase and polyphase, general-purpose,
horizontal, small and medium, squirrel-cage induction motors for use on ac power
systems up to 600 V and installed at equipment manufacturer's factory or shipped
separately by equipment manufacturer for field installation.

COORDINATION

A. Coordinate features of motors, installed units, and accessory devices to be compatible
with the following:

Motor controllers.

Torque, speed, and horsepower requirements of the load.

Ratings and characteristics of supply circuit and required control sequence.
Ambient and environmental conditions of installation location.

PR

PART 2 - MATERIALS

2.1

2.2

GENERAL MOTOR REQUIREMENTS

A Comply with requirements in this Section except when stricter requirements are specified
in HVAC equipment schedules or Sections.

B. Comply with NEMA MG 1 unless otherwise indicated.
C. Comply with IEEE 841 for severe-duty motors.
MOTOR CHARACTERISTICS

A. Duty: Continuous duty at ambient temperature of 40 deg C and at altitude of 2500 feet
above sea level.

B. Capacity and Torque Characteristics: Sufficient to start, accelerate, and operate
connected loads at designated speeds, at installed altitude and environment, with
indicated operating sequence, and without exceeding nameplate ratings or considering
service factor.
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2.3

24

POLYPHASE MOTORS

A.

Description: NEMA MG 1, Design B, medium induction motor.
Efficiency: Energy efficient, as defined in NEMA MG 1.
Service Factor: 1.15.

Multispeed Motors: Variable torque.

1. For motors with 2:1 speed ratio, consequent pole, single winding.
2. For motors with other than 2:1 speed ratio, separate winding for each speed.

Multispeed Motors: Separate winding for each speed.
Rotor: Random-wound, squirrel cage.

Bearings: Regreasable, shielded, antifriction ball bearings suitable for radial and thrust
loading.

Temperature Rise: Match insulation rating.

Insulation: Class F.

Code Letter Designation:

1. Motors Smaller than 15HP: Manufacturer's standard starting characteristic.

Enclosure Material: Cast iron for motor frame sizes 324T and larger; rolled steel for
motor frame sizes smaller than 324T.

POLYPHASE MOTORS WITH ADDITIONAL REQUIREMENTS

A.

Motors Used with Reduced-Voltage and Multispeed Controllers: Match wiring
connection requirements for controller with required motor leads. Provide terminals in
motor terminal box, suited to control method.

Motors Used with Variable Frequency Controllers: Ratings, characteristics, and features
coordinated with and approved by controller manufacturer.

1. Windings: Copper magnet wire with moisture-resistant insulation varnish,
designed and tested to resist transient spikes, high frequencies, and short time rise
pulses produced by pulse-width modulated inverters.

2. Energy- and Premium-Efficient Motors: Class B temperature rise; Class F
insulation.

3. Inverter-Duty Motors: Class F temperature rise; Class H insulation.

4. Thermal Protection: Comply with NEMA MG 1 requirements for thermally

protected motors.
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C.

Severe-Duty Motors: Comply with IEEE 841, with 1.15 minimum service factor.

SINGLE-PHASE MOTORS

A.

Motors shall be one of the following, to suit starting torque and requirements of specific
motor application:

Permanent-split capacitor.
Split phase.

Capacitor start, inductor run.
Capacitor start, capacitor run.

poONMPE

Multispeed Motors: Variable-torque, permanent-split-capacitor type.

Bearings: Prelubricated, antifriction ball bearings or sleeve bearings suitable for radial
and thrust loading.

Thermal Protection: Internal protection to automatically open power supply circuit to
motor when winding temperature exceeds a safe value calibrated to temperature rating of
motor insulation. Thermal-protection device shall automatically reset when motor
temperature returns to normal range.

PART 3 - EXECUTION (Not Applicable)

PART 4 - METHOD OF MEASUREMENT:

41

METHOD OF MEASUREMENT:

A

No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:

5.1

METHOD OF PAYMENT:

A.

No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 230529

STANDS AND SUPPORTS FOR OUTDOOR MECHANICAL DUCTS AND EQUIPMENT

PART 1 - DESCRIPTION

11

1.2

13

14

15

RELATED DOCUMENTS

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

SUMMARY
A. Section Includes:
1. Metal framing systems.
2. Fastener systems.
3. Duct stands.
4. Equipment supports.
B. Related Sections:
1. Division 23 Section "Vibration and Seismic Controls for Mechanical Piping and
Equipment” for vibration isolation devices.
2. Division 23 Section "Metal Ducts" for duct hangers and supports.
DEFINITIONS
A. MSS: Manufacturers Standardization Society of the Valve and Fittings Industry Inc.

PERFORMANCE REQUIREMENTS

A. Delegated Design: Design 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 Duct stands 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 duct stands, capable of supporting combined weight of
supported systems and system contents.
2. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.
3. Design seismic-restraint hangers and supports for duct stands and equipment.
SUBMITTALS

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

Shop Drawings: Show fabrication and installation details for the following; include
Product Data for components:

Metal framing systems.
Fiberglass strut systems.
Duct stands.

Equipment supports.

pPOONME

Welding certificates.

1.6 QUALITY ASSURANCE

A

B.

Structural Steel Welding Qualifications: Qualify procedures and personnel according to
AWS D1.1/D1.1M, "Structural Welding Code - Steel."

Pipe Welding Qualifications: Qualify procedures and operators according to ASME
Boiler and Pressure Vessel Code.

PART 2 - MATERIALS

2.1 METAL DUCT STANDS AND SUPPORTS

A

B.

Galvanized Carbon-Steel Duct Stands and Supports:

1. Description: MSS SP-58, Types 1 through 58, factory-fabricated components.
2. Galvanized Metallic Coatings: Pregalvanized or hot dipped.

Metal Framing Systems:

1. Description: Shop- or field-fabricated duct-support assembly for supporting duct
extension to support intake hoods and withstand wind load.

2. Channels: Galvanizes Steel “L” angle.

3. Channel Nuts: Formed or stamped steel nuts or other devices when tightened,
prevent slipping along channel.

4. Paint Coating: Epoxy.

2.2 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.

Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated 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.
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2.3

24

EQUIPMENT SUPPORTS

A.

Description: Welded, shop- or field-fabricated equipment support made from structural
galvanized carbon-steel shapes.

MISCELLANEOUS MATERIALS

A

Structural Steel: ASTM A 36/A 36M, carbon-steel plates, shapes, and bars; black and
galvanized.

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 - CONSTRUCTION METHODS

3.1

STANDS AND SUPPORT INSTALLATION

A

Metal Duct-Stand Installation: Comply with MSS SP-69 and MSS SP-89. Install
hangers, supports, clamps, and attachments as required to properly support duct.

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.

Install hangers and supports complete with necessary attachments, inserts, bolts, rods,
nuts, washers, and other accessories.

Equipment Support Installation: Fabricate from welded-structural-steel shapes.

Install hangers and supports to allow controlled seismic movement of systems, to permit
freedom of movement between anchors, and to facilitate action of expansion joints,
expansion bends, and similar units.

Install lateral bracing with duct stands and supports to prevent swaying.

Install building attachments within concrete slabs or attach to structural steel. Install
additional attachments at concentrated loads.

Load Distribution: Install duct stands and supports so that live and dead loads and
stresses from movement will not be transmitted to connected equipment.
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3.2

3.3

3.4

3.5

EQUIPMENT SUPPORTS

A. Fabricate structural-steel stands to suspend equipment from structure overhead or to
support equipment above floor.

B. Grouting: Place grout under supports for equipment and make bearing surface smooth.
C. Provide lateral bracing, to prevent swaying, for equipment supports.
METAL FABRICATIONS

A Cut, drill, and fit miscellaneous metal fabrications for trapeze pipe hangers and
equipment supports.

B. Fit exposed connections together to form hairline joints. Field weld connections that
cannot be shop welded because of shipping size limitations.

C. Field Welding: Comply with AWS D1.1/D1.1M procedures for shielded, metal arc
welding; appearance and quality of welds; and methods used in correcting welding work;
and with the following:

1. Use materials and methods that minimize distortion and develop strength and
corrosion resistance of base metals.

2. Obtain fusion without undercut or overlap.

3. Remove welding flux immediately.

4. Finish welds at exposed connections so no roughness shows after finishing and

so contours of welded surfaces match adjacent contours.

ADJUSTING

A. Duct Stand Adjustments: Adjust stands to distribute loads equally on attachments.

B. Trim excess length of continuous-thread rods, hangers, and support angles to 1-1/2
inches.

PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas

immediately after erecting stands 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. Touchup: Cleaning and touchup painting of field welds, bolted connections, and abraded

areas of shop paint on miscellaneous metal are specified in Division 09.

C. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply
galvanizing-repair paint to comply with ASTM A 780.
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PART 4 METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:

A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work

in every respect.

END OF SECTION
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SECTION 230548

VIBRATION AND SEISMIC CONTROLS FOR MECHANICAL PIPING AND EQUIPMENT

PART 1 - DESCRIPTION

11

1.2

13

14

15

RELATED DOCUMENTS

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

SUMMARY
A. This Section includes the following:
1. Isolation pads.
2. Seismic snubbers.
DEFINITIONS
A. IBC: International Building Code.

PERFORMANCE REQUIREMENTS

B. Seismic-Restraint Loading:

1. Site Class as Defined in the IBC:

2. Assigned Seismic Use Group or Building Category as Defined in the IBC:
SUBMITTALS

A Product Data: For the following:

1. Include rated load, rated deflection, and overload capacity for each vibration
isolation device.
2. Illustrate and indicate style, material, strength, fastening provision, and finish for

each type and size of seismic-restraint component used.

a. Tabulate types and sizes of seismic restraints, complete with report
numbers and rated strength in tension and shear].
b. Annotate to indicate application of each product submitted and

compliance with requirements.

3. Interlocking Snubbers: Include ratings for horizontal, vertical, and combined
loads.
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B. Coordination Drawings: Show coordination of seismic bracing for HVAC and Plumbing
piping and equipment with other systems and equipment in the vicinity, including other
supports and seismic restraints.

C. Welding certificates.
1.6 QUALITY ASSURANCE
A. Comply with seismic-restraint requirements in the IBC.

B. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

C. Seismic-restraint devices shall have horizontal and vertical load testing and analysis and
shall bear anchorage preapproval OPA number from OSHPD, preapproval by ICC-ES, or
preapproval by another agency acceptable to authorities having jurisdiction, showing
maximum seismic-restraint ratings. Ratings based on independent testing are preferred to
ratings based on calculations. If preapproved ratings are not available, submittals based
on independent testing are preferred. Calculations (including combining shear and tensile
loads) to support seismic-restraint designs must be signed and sealed by a qualified
professional engineer.

PART 2 - METHODS

2.1 VIBRATION ISOLATORS

A. Available Manufacturers: Subject to compliance with requirements, manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

1. Ace Mountings Co., Inc.

2. Amber/Booth Company, Inc.

3. California Dynamics Corporation.

4. Isolation Technology, Inc.

5. Kinetics Noise Control.

6. Mason Industries.

7. Vibration Eliminator Co., Inc.

8. Vibration Isolation.

9. Vibration Mountings & Controls, Inc.

B. Pads: Arranged in single or multiple layers of sufficient stiffness for uniform loading
over pad area, molded with a nonslip pattern and galvanized-steel baseplates, and factory
cut to sizes that match requirements of supported equipment.

1. Resilient Material: Oil- and water-resistant neoprene.
2.2 FACTORY FINISHES

A. Finish: Manufacturer's standard prime-coat finish ready for field painting.
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Finish: Manufacturer's standard paint applied to factory-assembled and -tested
equipment before shipping.

1. Powder coating on springs and housings.

2. All hardware shall be galvanized. Hot-dip galvanize metal components for
exterior use.

3. Baked enamel or powder coat for metal components on isolators for interior use.

4. Color-code or otherwise mark vibration isolation and seismic[- and wind]-control

devices to indicate capacity range.

PART 3 - CONSTRUCTION METHODS

3.1 EXAMINATION

A

C.

Examine areas and equipment to receive vibration isolation and seismic control devices
for compliance with requirements for installation tolerances and other conditions
affecting performance.

Examine roughing-in of reinforcement and cast-in-place anchors to verify actual
locations before installation.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 VIBRATION-CONTROL DEVICE INSTALLATION

A

Comply with requirements in Division 07 Section "Roof Accessories” for installation of
roof curbs, equipment supports, and roof penetrations.

Equipment Restraints:
1. Install seismic snubbers on HVAC equipment mounted on vibration isolators.

Locate snubbers as close as possible to vibration isolators and bolt to equipment
base and supporting structure.

2. Install resilient bolt isolation washers on equipment anchor bolts where clearance
between anchor and adjacent surface exceeds 0.125 inch.
3. Install seismic-restraint devices using methods approved by OSHPD providing

required submittals for component.

Attachment to Structure: If specific attachment is not indicated, anchor bracing to
structure at concrete slab.

Drilled-in Anchors:

1. Identify position of reinforcing steel and other embedded items prior to drilling
holes for anchors. Do not damage existing reinforcing or embedded items during
coring or drilling. Notify the structural engineer if reinforcing steel or other
embedded items are encountered during drilling. Locate and avoid prestressed
tendons, electrical and telecommunications conduit, and gas lines.
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3.3

2.

3.

4.

S.

6.

ADJUSTING

A
B.
C.

Do not drill holes in concrete or masonry until concrete, mortar, or grout has
achieved full design strength.

Wedge Anchors: Protect threads from damage during anchor installation.
Heavy-duty sleeve anchors shall be installed with sleeve fully engaged in the
structural element to which anchor is to be fastened.

Adhesive Anchors: Clean holes to remove loose material and drilling dust prior
to installation of adhesive. Place adhesive in holes proceeding from the bottom
of the hole and progressing toward the surface in such a manner as to avoid
introduction of air pockets in the adhesive.

Set anchors to manufacturer's recommended torque, using a torque wrench.
Install zinc-coated steel anchors for interior and stainless-steel anchors for
exterior applications.

Adjust isolators after system is in operation.

Adjust limit stops on restrained isolators to mount equipment at normal operating height.
After equipment installation is complete, adjust limit stops so they are out of contact
during normal operation.

Adjust restraints to permit free movement of equipment within normal mode of
operation.

PART 4 METHOD OF MEASUREMENT:

4.1

METHOD OF MEASUREMENT:

A.

No separate measurement shall be made for work under this section.

PART 5 BASIS OF PAYMENT:

5.1

METHOD OF PAYMENT:

A

No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 230553

IDENTIFICATION FOR MECHANCIAL PIPING AND EQUIPMENT

PART 1 - DESCRIPTION

11

1.2

13

14

RELATED DOCUMENTS

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

SUMMARY
A. Section Includes:

Equipment labels.
Pipe labels.
Stencils.

Valve tags.

pPoONME

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

B. Samples: For color, letter style, and graphic representation required for each
identification material and device.

C. Equipment Label Schedule: Include a listing of all equipment to be labeled with the
proposed content for each label.

D. Valve numbering scheme.
E. Valve Schedules: For each piping system to include in maintenance manuals.
COORDINATION

A. Coordinate installation of identifying devices with completion of covering and painting
of surfaces where devices are to be applied.

B. Coordinate installation of identifying devices with locations of access panels and doors.

C. Install identifying devices before installing acoustical ceilings and similar concealment.
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PART 2 - MATERIALS

2.1

2.2

2.3

EQUIPMENT LABELS

A Metal Labels for Equipment:

1. Material and Thickness: Aluminum, 0.032-inch or anodized aluminum, 0.032-
inch minimum thickness, and having predrilled or stamped holes for attachment
hardware.

2. Minimum Label Size: Length and width vary for required label content, but not
less than 2-1/2 by 3/4 inch.

3. Minimum Letter Size: 1/2 inch. Include secondary lettering two-thirds to three-
fourths the size of principal lettering.

4. Fasteners: Stainless-steel self-tapping screws.

5. Adhesive: Contact-type permanent adhesive, compatible with label and with
substrate.

B. Label Content: Include equipment's Drawing designation or unique equipment number,
Drawing numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified.

C. Equipment Label Schedule: For each item of equipment to be labeled, on 8-1/2-by-11-
inch bond paper. Tabulate equipment identification number and identify Drawing
numbers where equipment is indicated (plans, details, and schedules), plus the
Specification Section number and title where equipment is specified. Equipment
schedule shall be included in operation and maintenance data.

PIPE LABELS

A. General Requirements for Manufactured Pipe Labels: Preprinted, outdoor rated, color-
coded, with lettering indicating service, and showing flow direction.

B. Pretensioned Pipe Labels: Precoiled, semirigid plastic formed to cover full
circumference of pipe and to attach to pipe without fasteners or adhesive.

C. Self-Adhesive Pipe Labels: Printed plastic with contact-type, outdoor rated permanent-
adhesive backing.

D. Pipe Label Contents: Include identification of piping service using same designations or
abbreviations as used on Drawings..

1. Lettering Size: At least 1-1/2 inches high.

STENCILS

A. Stencils: Prepared with letter sizes according to ASME A13.1 for piping; minimum letter

height of 1-1/4 inches for ducts; and minimum letter height of 3/4 inch for access panel
and door labels, equipment labels, and similar operational instructions.
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1. Stencil Paint: Exterior, gloss, black unless otherwise indicated. Paint may be in
pressurized spray-can form.

2. Identification Paint: Exterior, in colors according to ASME A13.1 unless
otherwise indicated.

2.4 VALVE TAGS

A. Valve Tags: Stamped or engraved with 1/4-inch letters for piping system abbreviation
and 1/2-inch numbers.

1. Tag Material: Aluminum, 0.032-inch or anodized aluminum, 0.032-inch
minimum thickness, and having predrilled or stamped holes for attachment
hardware.

2. Fasteners: Brass wire-link or beaded chain; or S-hook.

B. Valve Schedules: For each piping system, on 8-1/2-by-11-inch bond paper. Tabulate
valve number, piping system, system abbreviation (as shown on valve tag), location of
valve (room or space), normal-operating position (open, closed, or modulating), and
variations for identification. Mark valves for emergency shutoff and similar special uses.
1. Valve-tag schedule shall be included in operation and maintenance data.

PART 3 - CONSTRUCTION METHODS
3.1 PREPARATION

A. Clean piping and equipment surfaces of substances that could impair bond of
identification devices, including dirt, oil, grease, release agents, and incompatible
primers, paints, and encapsulates.

3.2 EQUIPMENT LABEL INSTALLATION

A. Install or permanently fasten labels on each major item of mechanical equipment
provided under this contract.

B. Locate equipment labels where accessible and visible.
33 PIPE LABEL INSTALLATION

A. Stenciled Pipe Label Option: Stenciled labels may be provided instead of manufactured
pipe labels, at Installer's option. Install stenciled pipe labels on each piping system.

1. Identification Paint: Use for contrasting background.
2. Stencil Paint: Use for pipe marking.

B. Pipe Label Color Schedule:
1. LP Gas Piping: Yellow.
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34 VALVE-TAG INSTALLATION
A. Install tags on valves and control devices in piping systems, except check valves; valves
within factory-fabricated equipment units; shutoff valves; faucets; convenience and lawn-
watering hose connections; and HVAC terminal devices and similar roughing-in
connections of end-use fixtures and units. List tagged valves in a valve schedule.

B. Valve-Tag Application Schedule: Tag valves according to size, shape, and color scheme
and with captions similar to those indicated in the following subparagraphs:

1. Valve-Tag Size and Shape:
a. Gas: 2 inches round.
3.5 WARNING-TAG INSTALLATION
A. Write required message on, and attach warning tags to, equipment and other items where
required.
PART 4 METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A. No separate measurement shall be made for work under this section.

PART 5 BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:

A No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION

230553-4



SECTION 230593
TESTING, ADJUSTING, AND BALANCING FOR MECHANICAL
PART 1 - DESCRIPTION
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 Balancing Air Systems:
1. Constant-volume air systems.
2. Variable-volume air systems.

13 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 to perform TAB Work.

14 SUBMITTALS

A. Qualification Data: Within 30 days of Contractor's Notice to Proceed, submit
documentation that the TAB contractor and this Project's TAB team members meet the
qualifications specified in "Quality Assurance" Article.

B. Contract Documents Examination Report: Within 45 days of Contractor's Notice to
Proceed, submit the Contract Documents review report as specified in Part 3.

C. 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.
The plan shall also include the following:

The Contract Documents examination report.

The TAB plan.

Coordination and cooperation of trades and subcontractors.
Coordination of documentation and communication flow.

rPOONME

D. Certified TAB reports.
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15

1.6

1.7

E. Sample report forms.
F. Instrument calibration reports, to include the following:

Instrument type and make.
Serial number.
Application.

Dates of use.

Dates of calibration.

agkrwdE

QUALITY ASSURANCE
A. TAB Contractor Qualifications: Engage a TAB entity certified by AABC.
1. TAB Field Supervisor: Employee of the TAB contractor and certified by AABC.

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."

PROJECT 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.

COORDINATION

A. Notice: Provide seven days' advance notice for each test. Include scheduled test dates
and times.
B. Perform TAB after leakage and pressure tests on air and water distribution systems have

been satisfactorily completed.
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PART 2 - PRODUCTS (Not Applicable)

PART 3 - CONSTRUCTION METHODS

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.

Examine systems for installed balancing devices, such as test ports, flow-control devices,
balancing dampers and fittings, and manual volume dampers. Verify that locations of
these balancing devices are accessible.

Examine the approved submittals for HVAC systems and equipment.

Examine design data including HVAC system descriptions, statements of design
assumptions for environmental conditions and systems' output, and statements of
philosophies and assumptions about HVAC system and equipment controls.

Examine plenums used for supply, return, or relief air to verify that they meet the leakage
class of connected ducts as specified in Division 23 Section "Metal Ducts" and are
properly separated from adjacent areas. Verify that penetrations in plenum walls are
sealed and fire-stopped if required.

Examine equipment performance data including fan 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 HYAC
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.

Examine system and equipment installations and verify that field quality-control testing,
cleaning, and adjusting specified in individual Sections have been performed.

Examine test reports specified in individual system and equipment Sections.

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.

Examine control dampers for proper installation for their intended function of diverting
or mixing air flows as well as proper flow direction.

Examine heat-transfer coils for correct connections and for clean and straight fins.
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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 strategies and step-by-step procedures.
B. Complete system-readiness checks and prepare reports. Verify the following:

Permanent electrical-power wiring is complete.

Automatic temperature-control systems are operational.

Equipment and duct access doors are securely closed.

Balance dampers are open.

Existing ceilings are re-installed in critical areas where air-pattern adjustments
are required and access to balancing devices is provided.

Windows and doors can be closed so indicated conditions for system operations
can be met.

aorwbdE
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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 and in this Section.

1. Comply with requirements in ASHRAE 62.1-2004, Section 7.2.2, "Air
Balancing."
B. Cut insulation, ducts, 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 Division 23 Section "Air Duct Accessories."

3. Install and join new insulation that matches removed materials. Restore

insulation, coverings, vapor barrier, and finish according to Division 23 Section
"HVAC Insulation."

C. Mark equipment and balancing devices, including damper-control positions, 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.
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3.4

3.5

GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets. Obtain manufacturer's outlet factors and
recommended testing procedures. Crosscheck the summation of required outlet volumes
with required fan volumes.

B. Prepare schematic diagrams of systems' "as-built" duct layouts.

C. Determine the best locations in main and branch ducts for accurate duct-airflow
measurements.

D. Check airflow patterns from the outdoor-air intake dampers and the exhaust-air system as

well as through the supply-fan discharge.

E. Locate start-stop and disconnect switches, electrical interlocks, and motor starters.
F. Verify that motor starters are equipped with properly sized thermal protection.
G. Check dampers for proper position to achieve desired airflow path.

H. Check for airflow blockages.

l. Check condensate drains for proper connections and functioning.

J. Check for proper sealing of air-handling-unit components.

K. Verify that air duct system is sealed as specified in Division 23 Section "Metal Ducts."
PROCEDURES FOR CONSTANT-VOLUME EXHAUST AIR SYSTEM (EF-3)

A. Adjust fans to deliver total indicated airflows for both high speed and low speed in
accordance with allowable fan speeds listed by fan manufacturer.

1. Measure register airflow. Where sufficient space in ducts is unavailable for
Pitot-tube traverse measurements, measure airflow at terminal inlets. .
2. Measure fan static pressures to determine actual static pressure. Measure inlet

static pressure of fan inlet in the inlet duct as near the fan as possible, upstream
from the flexible connection, and downstream from duct restrictions.

3. Review Record Documents to determine variations in design static pressures
versus actual static pressures. Calculate actual system-effect factors.
Recommend adjustments to accommodate actual conditions.

4. Obtain approval from Owner for adjustment of fan speed higher or lower than
indicated speed. Comply with requirements in Division 23 Sections for air-
handling equipment for adjustment of fans, belts, and pulley sizes to achieve
indicated air-handling-unit performance.

5. Do not make fan-speed adjustments that result in motor overload. Consult
equipment manufacturers about fan-speed safety factors. Modulate dampers and
measure fan-motor amperage to ensure that no overload will occur. Measure
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amperage in full-cooling, full-heating, and any other operating mode to
determine the maximum required brake horsepower.

Adjust volume dampers for main duct, submain ducts, and major branch ducts to
indicated airflows within specified tolerances for.

1. Confirm volume damper setting for main duct for high speed and then verify for
low speed with motor operated damper in closed position.

2. Measure airflow of submain and branch ducts.
a. Where sufficient space in submain and branch ducts is unavailable for

Pitot-tube traverse measurements, measure airflow at terminal outlets
and inlets and calculate the total airflow for that zone.

3. Measure static pressure at a point upstream/downstream from the balancing
damper, and adjust volume dampers until the proper static pressure is achieved.

4. Remeasure each submain and branch duct after all have been adjusted. Continue
to adjust submain and branch ducts to indicated airflows within specified
tolerances.

Measure air inlets without making adjustments.

Adjust air inlets for each space to indicated airflows within specified tolerances of
indicated values. Make adjustments using branch volume dampers rather than extractors
and the duct dampers.

1. Adjust each inlet 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 inlets for proper inake without drafts.

3.2 PROCEDURES FOR VARIABLE-AIR-VOLUME SYSTEM (AHU-6)

A

Pressure-Independent, Variable-Air-Volume Systems: After the fan systems have been
adjusted, adjust the variable-air-volume systems as follows:

1. Set outdoor-air dampers at minimum, and exhaust-air at a position that simulates
full-cooling load.
2. Select terminal unit VAV-2. Measure static pressure. Adjust system static

pressure so the entering static pressure for this critical terminal unit is not less

than minimum inlet static pressure plus the static pressure needed to overcome

terminal-unit discharge system losses.

Measure total system airflow. Adjust to within indicated airflow.

4. Set terminal units at maximum airflow and adjust controller or regulator to
deliver the designed maximum airflow. Use terminal-unit manufacturer's written
instructions to make this adjustment. When total airflow is correct, balance the

w
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3.6

3.7

3.8

3.9

8.

air outlets downstream from terminal units the same as described for constant-
volume air systems.

Set terminal units at minimum airflow and adjust controller or regulator to
deliver the designed minimum airflow. Check air outlets for a proportional
reduction in airflow the same as described for constant-volume air systems.

a. If air outlets are out of balance at minimum airflow, report the condition
but leave outlets balanced for maximum airflow.

Remeasure the fan airflow while operating at minimum outdoor airflow.

Measure static pressure at the most VAV-2 and adjust the static-pressure
controller at the supply-air sensing station to ensure that adequate static pressure
is maintained at VAV-2.

Record final fan-performance data.

PROCEDURES FOR MOTORS

A

Motors: Test at final balanced conditions and record the following data:

Nook~wdE

Manufacturer's name, model number, and serial number.
Motor horsepower rating.

Motor rpm.

Efficiency rating.

Nameplate and measured voltage, each phase.
Nameplate and measured amperage, each phase.

Starter thermal-protection-element rating.

PROCEDURES FOR AIR CONDITIONING UNITS

A. Verify proper rotation of fans.
B. Measure cooling entering and leaving air temperatures.
C. Record compressor data.
D. Record gas fired heat exchanger performance.
TOLERANCES
A Set HVAC system's air flow rates within the following tolerances:
1. Exhaust Fans and Equipment Fans: Plus or minus 10 percent.
2. Air Outlets and Inlets: Plus or minus 10 percent.
REPORTING
A. Initial Construction-Phase Report: Based on examination of the Contract Documents as

specified in "Examination" Article, prepare a report on the adequacy of design for
systems' balancing devices. Recommend changes and additions to systems' balancing
devices to facilitate proper performance measuring and balancing. Recommend changes

230593-7



and additions to HVAC systems and general construction to allow access for
performance measuring and balancing devices.

3.10 FINAL REPORT

A.

General: Prepare a certified written report; tabulate and divide the report into separate
sections for tested systems and balanced systems.

1.

2.

Include a certification sheet at the front of the report's binder, signed and sealed
by the certified testing and balancing engineer.
Include a list of instruments used for procedures, along with proof of calibration.

Final Report Contents: In addition to certified field-report data, include the following:

el N =

Fan curves.

Manufacturers' test data.

Field test reports prepared by system and equipment installers.

Other information relative to equipment performance; do not include Shop
Drawings and product data.

General Report Data: In addition to form titles and entries, include the following data:

©CoOoNOR~WNE
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11.
12.
13.

14.

Title page.

Name and address of the TAB contractor.

Project name.

Project location.

Engineer's name and address.

Contractor's name and address.

Report date.

Signature of TAB supervisor who certifies the report.
Table of Contents with the total number of pages defined for each section of the
report. Number each page in the report.

Summary of contents including the following:

a. Indicated versus final performance.

b. Notable characteristics of systems.

C. Description of system operation sequence if it varies from the Contract
Documents.

Nomenclature sheets for each item of equipment.

Data for terminal units, including manufacturer's name, type, size, and fittings.
Notes to explain why certain final data in the body of reports vary from indicated
values.

Test conditions for fans performance forms including the following:

a. Settings for outdoor- and exhaust-air dampers.

b. Conditions of filters.

C. Fan drive settings including settings and percentage of maximum pitch
diameter.
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d. Other system operating conditions that affect performance.

D. System Diagrams: Include schematic layouts of air distribution systems. Present each
system with single-line diagram and include the following:

1. Quantities of outdoor, supply, and exhaust airflows.
2. Duct, outlet, and inlet sizes.
3. Position of balancing devices.
E. Air-Handling-Equipment Test Reports: For air conditioning unit, include the following:
1. Unit Data:
a. Unit identification.
b. Location.
C. Make and type.
d. Model number and unit size.
e. Manufacturer's serial number.
f. Unit arrangement and class.
g. Discharge arrangement.
h. Sheave make, size in inches, and bore.
i. Center-to-center dimensions of sheave, and amount of adjustments in
inches.
J. Number, make, and size of belts.
k. Number, type, and size of filters.
2. Motor Data:
a. Motor make, and frame type and size.
b. Horsepower and rpm.
C. Volts, phase, and hertz.
d. Full-load amperage and service factor.
e. Sheave make, size in inches, and bore.
f. Center-to-center dimensions of sheave, and amount of adjustments in
inches.
3. Test Data (Indicated and Actual Values):
a. Total air flow rate in cfm.
b. Total system static pressure in inches wg.
C. Fan rpm.
d. Discharge static pressure in inches wg.
e. Filter static-pressure differential in inches wg.
f. Air-coil static-pressure differential in inches wg.
g. Outdoor airflow in cfm.
h. Outdoor-air damper position.
F. Fan Test Reports: For exhaust fan, include the following:
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1. Fan Data:

a. System identification.
b. Location.
C. Make and type.
d. Model number and size.
e. Manufacturer's serial number.
f. Arrangement and class.
g. Sheave make, size in inches, and bore.
h. Center-to-center dimensions of sheave, and amount of adjustments in
inches.
2. Motor Data:
3. Motor make, and frame type and size.
a. Horsepower and rpm.
b. Volts, phase, and hertz.
C. Full-load amperage and service factor.
d. Sheave make, size in inches, and bore.
e. Center-to-center dimensions of sheave, and amount of adjustments in
inches.
f. Number, make, and size of belts.
4. Test Data (Indicated and Actual Values):
a. Total airflow rate in cfm.
b. Total system static pressure in inches wg.
C. Fan rpm.
d. Discharge static pressure in inches wg.
e. Suction static pressure in inches wg.
f.

3.11 INSPECTIONS
A. Initial Inspection:
1. After testing and balancing are complete, operate each system and randomly

check measurements to verify that the system is operating according to the final
test and balance readings documented in the final report.

2. Check the following for each system:
a. Measure airflow of at least 10 percent of air outlets.
b. Measure room temperature at each thermostat/temperature sensor.
Compare the reading to the set point.
C. Verify that balancing devices are marked with final balance position.
d. Note deviations from the Contract Documents in the final report.
B. Final Inspection:
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D.

After initial inspection is complete and documentation by random checks verifies
that testing and balancing are complete and accurately documented in the final
report, request that a final inspection be made by Owner.

The TAB contractor's test and balance engineer shall conduct the inspection in
the presence of the Owner.

If rechecks yield measurements that differ from the measurements documented in
the final report by more than the tolerances allowed, the measurements shall be
noted as "FAILED."

If the number of "FAILED™ measurements is greater than 10 percent of the total
measurements checked during the final inspection, the testing and balancing shall
be considered incomplete and shall be rejected.

TAB Work will be considered defective if it does not pass final inspections. If TAB
Work fails, proceed as follows:

1.

Recheck all measurements and make adjustments. Revise the final report and
balancing device settings to include all changes; resubmit the final report and
request a second final inspection.

If the second final inspection also fails, Owner may contract the services of
another TAB contractor to complete TAB Work according to the Contract
Documents and deduct the cost of the services from the original TAB contractor's
final payment.

Prepare test and inspection reports.

PART 4 METHOD OF MEASUREMENT:

4.1

METHOD OF MEASUREMENT:

A.

No separate measurement shall be made for work under this section.

PART 5 BASIS OF PAYMENT:

5.1

METHOD OF PAYMENT:

A

No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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1.6

1.7

18
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Piping specialties.

2. Corrugated, stainless-steel tubing with associated components.
3. Valves. Include pressure rating, capacity, settings, and electrical connection data
of selected models.
4. Pressure regulators. Indicate pressure ratings and capacities.
5 Dielectric fittings.
B. Shop Drawings: For natural-gas piping connections to AHU-6. Include details for

fabrication of pipe anchors, mounting, supports, and valve arrangements and pressure
regulator assembly.

C. Delegated-Design Submittal:  For natural-gas piping 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 seismic restraints.
2. Design Calculations: Calculate requirements for selecting seismic restraints.
D. Field quality-control reports.

CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For pressure regulators to include in emergency,
operation, and maintenance manuals.

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.

DELIVERY, STORAGE, AND HANDLING

A. Handling Flammable Liquids: Remove and dispose of liquids from existing natural-gas
piping according to requirements of authorities having jurisdiction.

B. Deliver pipes and tubes with factory-applied end caps. Maintain end caps through
shipping, storage, and handling to prevent pipe end damage and to prevent entrance of
dirt, debris, and moisture.

C. Store and handle pipes and tubes having factory-applied protective coatings to avoid
damaging coating, and protect from direct sunlight.
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1.9

1.10

PROJECT CONDITIONS

A. Interruption of Existing Natural-Gas Service: Do not interrupt natural-gas service to
facilities occupied by Owner or others unless permitted under the following conditions
and then only after arranging to provide purging and startup of natural-gas supply
according to requirements indicated:

1.

2.

Notify Owner no fewer than two days in advance of proposed interruption of
natural-gas service.

Do not proceed with interruption of natural-gas service without Owner's written
permission.

COORDINATION

A. Coordinate requirements for access panels and doors of AHU-6 so that location of gas
pipe assembly does not interfere with service accessibility of unit.

PART 2 - MATERIALS

2.1

PIPES, TUBES, AND FITTINGS

A. Steel Pipe: ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.

1.
2.

3.

Malleable-Iron Threaded Fittings: ASME B16.3, Class 150, standard pattern.
Unions: ASME B16.39, Class 150, malleable iron with brass-to-iron seat,
ground joint, and threaded ends.

Forged-Steel Flanges and Flanged Fittings: ASME B16.5, minimum Class 150,
including bolts, nuts, and gaskets of the following material group, end
connections, and facings:

Material Group: 1.1.

End Connections: Threaded or butt welding to match pipe.

Lapped Face: Not permitted underground.

Gasket Materials: ASME B16.20, metallic, flat, asbestos free, aluminum
o-rings, and spiral-wound metal gaskets.

e. Bolts and Nuts: ASME B18.2.1, carbon steel aboveground and stainless
steel underground.

oo oTw

Protective Coating for Underground Piping: Factory-applied, three-layer coating
of epoxy, adhesive, and PE.

a. Joint Cover Kits: Epoxy paint, adhesive, and heat-shrink PE sleeves.

Mechanical Couplings:
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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) Dresser Piping Specialties; Division of Dresser, Inc.
2) Smith-Blair, Inc.

Steel flanges and tube with epoxy finish.

Buna-nitrile seals.

Steel bolts, washers, and nuts.

Coupling shall be capable of joining PE pipe to PE pipe, steel pipe to PE
pipe, or steel pipe to steel pipe.

f. Steel body couplings installed underground on plastic pipe shall be
factory equipped with anode.

©® 00T

Corrugated, Stainless-Steel Tubing: Comply with ANSI/IAS LC 1.

1.

N

7.

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:

OmegaFlex, Inc.

Parker Hannifin Corporation; Parflex Division.
Titeflex.

Tru-Flex Metal Hose Corp.

oooTe

Tubing: ASTM A 240/A 240M, corrugated, Series 300 stainless steel.
Coating: PE with flame retardant.

a. Surface-Burning Characteristics: As determined by testing identical
products according to ASTME 84 by a qualified testing agency.
Identify products with appropriate markings of applicable testing agency.

1) Flame-Spread Index: 25 or less.
2) Smoke-Developed Index: 50 or less.

Fittings: Copper-alloy mechanical fittings with ends made to fit and listed for
use with corrugated stainless-steel tubing and capable of metal-to-metal seal
without gaskets. Include brazing socket or threaded ends complying with
ASME B1.20.1.

Striker Plates: Steel, designed to protect tubing from penetrations.

Manifolds: Malleable iron or steel with factory-applied protective coating.
Threaded connections shall comply with ASME B1.20.1 for pipe inlet and
corrugated tubing outlets.

Operating-Pressure Rating: 5 psig.

Annealed-Temper Copper Tube: Comply with ASTM B 88, Type K.

1.

Copper Fittings: ASME B16.22, wrought copper and streamlined pattern.
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2.2

2.3

24

2. Flare Fittings: Comply with ASME B16.26 and SAE J513.

a. Copper fittings with long nuts.
b. Metal-to-metal compression seal without gasket.
C. Dryseal threads complying with ASME B1.20.3.
3. Protective Coating for Underground Tubing: Factory-applied, extruded PE a

minimum of 0.022 inch thick.

PIPING SPECIALTIES

A

Appliance Flexible Connectors:

Corrugated stainless-steel tubing with polymer coating.
Operating-Pressure Rating: 0.5 psig.

End Fittings: Zinc-coated steel.

Threaded Ends: Comply with ASME B1.20.1.
Maximum Length: 72 inches

agrwdE

Weatherproof Vent Cap: Cast- or malleable-iron increaser fitting with corrosion-resistant
wire screen, with free area at least equal to cross-sectional area of connecting pipe and
threaded-end connection.

JOINING MATERIALS

Joint Compound and Tape: Suitable for natural gas.

Welding Filler Metals: Comply with AWS D10.12/D10.12M for welding materials
appropriate for wall thickness and chemical analysis of steel pipe being welded.

Brazing Filler Metals: Alloy with melting point greater than 1000 deg F complying with
AWS A5.8/A5.8M. Brazing alloys containing more than 0.05 percent phosphorus are
prohibited.

MANUAL GAS SHUTOFF VALVES

A

General Requirements for Metallic Valves: Comply with ASME B16.33.

CWP Rating: 125 psig .

Threaded Ends: Comply with ASME B1.20.1.

Dryseal Threads on Flare Ends: Comply with ASME B1.20.3.

Tamperproof Feature: Locking feature for valves indicated in "Underground
Manual Gas Shutoff Valve Schedule" and "Aboveground Manual Gas Shutoff
Valve Schedule” Articles.

5. Listing: Listed and labeled by an NRTL acceptable to authorities having
jurisdiction for valves 1 inch and smaller.

rPOONME
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Service Mark: Valves 1-1/4 inches to NPS 2 shall have initials "WOG"
permanently marked on valve body.

B. One-Piece, Bronze Ball VValve with Bronze Trim: MSS SP-110.

1.

Noogkrwn

10.

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:

BrassCraft Manufacturing Company; a Masco company.

Conbraco Industries, Inc.; Apollo Div.

Lyall, R. W. & Company, Inc.

McDonald, A. Y. Mfg. Co.

Perfection Corporation; a subsidiary of American Meter Company.
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Body: Bronze, complying with ASTM B 584.

Ball: Chrome-plated brass.

Stem: Bronze; blowout proof.

Seats: Reinforced TFE; blowout proof.

Packing: Separate packnut with adjustable-stem packing threaded ends.

Ends: Threaded, flared, or socket as indicated in "Underground Manual Gas
Shutoff Valve Schedule” and "Aboveground Manual Gas Shutoff Valve
Schedule™ Articles.

CWP Rating: 600 psig.

Listing: Valves NPS 1 and smaller shall be listed and labeled by an NRTL
acceptable to authorities having jurisdiction.

Service: Suitable for natural-gas service with "WOG" indicated on valve body.

25 PRESSURE REGULATORS

A. General Requirements:
1. Single stage and suitable for natural gas.
2. Steel jacket and corrosion-resistant components.
3. Elevation compensator.
4. End Connections: Threaded for regulators.

B. Appliance Pressure Regulators: Comply with ANSI Z21.18.

1.

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:

Canadian Meter Company Inc.
Eaton Corporation; Controls Div.
Harper Wyman Co.

Maxitrol Company.

SCP, Inc.

®PoooTe
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Body and Diaphragm Case: Die-cast aluminum.

Springs: Zinc-plated steel; interchangeable.

Diaphragm Plate: Zinc-plated steel.

Seat Disc: Nitrile rubber.

Seal Plug: Ultraviolet-stabilized, mineral-filled nylon.

Factory-Applied Finish: Minimum three-layer polyester and polyurethane paint
finish.

Regulator may include vent limiting device, instead of vent connection, if
approved by authorities having jurisdiction.

Maximum Inlet Pressure: 5 psig.

2.6 DIELECTRIC FITTINGS

A

B.

General Requirements: Assembly of copper alloy and ferrous materials with separating
nonconductive insulating material. Include end connections compatible with pipes to be

joined.

Dielectric Unions:

1.

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:

a. Capitol Manufacturing Company.

b. Central Plastics Company.

C. Hart Industries International, Inc.

d. Jomar International Ltd.

e. Matco-Norca, Inc.

f. McDonald, A. Y. Mfg. Co.

g. Watts Regulator Co.; a division of Watts Water Technologies, Inc.
h. Wilkins; a Zurn company.

Description:

a. Standard: ASSE 1079.

b. Pressure Rating: 125 psig minimum at 180 deg F.

C. End Connections: Solder-joint copper alloy and threaded ferrous.

PART 3 - CONSTRUCTION METHODS

3.1 EXAMINATION

A

B.

Examine existing conditions for natural-gas piping system to verify actual locations of
piping connections to existing equipment to be removed before initiating any new work.

Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2

3.3

3.4

3.5

PREPARATION

A.

Close equipment shutoff valves before turning off natural gas to premises or piping
section.

Inspect natural-gas piping according to the International Fuel Gas Code to determine that
natural-gas utilization devices are turned off in piping section affected.

Comply with the International Fuel Gas Code requirements for prevention of accidental
ignition.

OUTDOOR PIPING INSTALLATION

A.

Comply with the International Fuel Gas Code for installation and purging of natural-gas
piping.

Steel Piping with Protective Coating:

1. Apply joint cover kits to pipe after joining to cover, seal, and protect joints.

2. Repair damage to PE coating on pipe as recommended in writing by protective
coating manufacturer.

3. Replace pipe having damaged coating with new pipe.

Install fittings for changes in direction and branch connections.

Install pressure gage upstream and downstream from each regulator.

VALVE INSTALLATION

A.

Install manual gas shutoff valve for each AHU-6 ahead of corrugated stainless-steel
tubing, aluminum, or copper connector.

Install regulators and overpressure protection devices with maintenance access space
adequate for servicing and testing.

PIPING JOINT CONSTRUCTION

A

B.

Ream ends of pipes and tubes and remove burrs.

Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

Threaded Joints:

1. Thread pipe with tapered pipe threads complying with ASME B1.20.1.
2. Cut threads full and clean using sharp dies.
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3.6

3.7

3. Ream threaded pipe ends to remove burrs and restore full inside diameter of pipe.

4. Apply appropriate tape or thread compound to external pipe threads unless
dryseal threading is specified.

5. Damaged Threads: Do not use pipe or pipe fittings with threads that are corroded

or damaged. Do not use pipe sections that have cracked or open welds.

Brazed Joints: Construct joints according to AWS's "Brazing Handbook," "Pipe and
Tube" Chapter.

Flanged Joints: Install gasket material, size, type, and thickness appropriate for natural-
gas service. Install gasket concentrically positioned.

Flared Joints: Cut tubing with roll cutting tool. Flare tube end with tool to result in flare
dimensions complying with SAE J513. Tighten finger tight, then use wrench. Do not
overtighten.

HANGER AND SUPPORT INSTALLATION

A

Install seismic restraints on piping. Comply with requirements for seismic-restraint
devices specified in Section 230548 "Vibration and Seismic Controls for Mechanical."

Comply with requirements for pipe hangers and supports specified in Section 230529.

Maximum spans below are from NFPA 54 or MSS SP-69. Copper-tube sizes were
adjusted to ASTM B 88 (ASTM B 88M).

Install supports for piping with a maximum spacing of, 48 inches; minimum rod size.
Secure pipe to equipment pad with minimum rod size, 3/8 inch.

CONNECTIONS

A

B.

Coordinate piping installations and specialty arrangements with schematics on Drawings.

Install natural-gas piping electrically continuous, and bonded to gas appliance equipment
grounding conductor of the circuit powering the appliance according to NFPA 70.

Install piping adjacent to appliances to allow service and maintenance of appliances.
Connect piping to appliances using manual gas shutoff valves and unions. Install valve
within 72 inches of gas-fired appliance and equipment. Install union between valve and

appliances or equipment.

Sediment Traps: Install tee fitting with capped nipple in bottom to form drip, as close as
practical to inlet of each appliance.
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3.8

3.9

3.10

3.11

LABELING AND IDENTIFYING

A.

Comply with requirements in Section 230553 "Identification for Mechanical Piping and
Equipment" for piping and valve identification.

PAINTING

A

Paint exposed, metal piping, valves, service regulators, service meters and meter bars,
earthquake valves, and piping specialties, except components, with factory-applied paint
or protective coating.

1. Alkyd System: MPI INT 5.1E.

Prime Coat: Alkyd anticorrosive metal primer.
Intermediate Coat: Exterior alkyd matching topcoat.
Topcoat: Exterior alkyd semigloss.

Color: Yellow.

oo oTw

Damage and Touchup: Repair marred and damaged factory-applied finishes with
materials and by procedures to match original factory finish.

FIELD QUALITY CONTROL

A.

B.

D.

Perform tests and inspections.
Tests and Inspections:

1. Test, inspect, and purge natural gas according to the International Fuel Gas Code
and authorities having jurisdiction.

Natural-gas piping will be considered defective if it does not pass tests and inspections.

Prepare test and inspection reports.

OUTDOOR PIPING SCHEDULE

A.

Aboveground natural-gas piping shall be one of the following:

1. Steel pipe with malleable-iron fittings and threaded joints.
2. Corrugated, Stainless-Steel Tubing.
3. Annealed-temper copper tube with wrought-copper fittings and brazed joints.

Containment Conduit: Steel pipe with wrought-steel fittings and welded joints. Coat
pipe and fittings with protective coating for steel piping.
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3.12 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Distribution piping valves shall be one-piece, bronze ball valve with bronze trim:

PART 4 METHOD OF MEASUREMENT:
41 METHOD OF MEASUREMENT:

A. No separate measurement shall be made for work under this section.

PART 5 BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:

A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 232113

HYDRONIC PIPING

PART 1 - DESCRIPTION

11

1.2

13

14

15

RELATED DOCUMENTS

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

SUMMARY

A. This Section includes pipe and fitting materials, joining methods, special-duty valves, and
specialties for the following:

1. Condensate-Drain Piping.
PERFORMANCE REQUIREMENTS

A. Hydronic piping components and installation shall be capable of withstanding the
following minimum working pressure and temperature:

1. Condensate-Drain Piping: 150 deg F.
SUBMITTALS

A. Product Data: For each type of the following:

1. Piping products and specialties.
B. Qualification Data: For Installer.
C. Field quality-control test reports.

QUALITY ASSURANCE

A ASME Compliance: Comply with ASME B31.9, "Building Services Piping," for
materials, products, and installation. Safety valves and pressure vessels shall bear the
appropriate ASME label. Fabricate and stamp air separators and expansion tanks to
comply with ASME Boiler and Pressure Vessel Code: Section VIII, Division 01.
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PART 2 - MATERIALS

2.1

2.2

2.3

PIPE AND FITTINGS

A.

PVC Plastic Pipe: ASTM D 1785, with wall thickness as indicated in "Piping
Applications" Article.

1. PVC Plastic Pipe Fittings: Socket-type pipe fittings, ASTM D 2466 for
Schedule 40 pipe; ASTM D 2467 for Schedule 80 pipe.

JOINING MATERIALS

A. Pipe-Flange Gasket Materials: Suitable for chemical and thermal conditions of piping
system contents.
B. Plastic, Pipe-Flange Gasket, Bolts, and Nuts: Type and material recommended by piping
system manufacturer, unless otherwise indicated.
C. Solvent Cements for Joining Plastic Piping:
1. PVC Piping: ASTM D 2564. Include primer according to ASTM F 656.
a. PVC solvent cement shall have a VOC content of 510 g/L or less.
b. Adhesive primer shall have a VOC content of 550 g/L or less.
C. Solvent cement and adhesive primer shall comply with the testing and
product requirements of the California Department of Public Health's
(formerly, the California Health Services') "Standard Method for the
Testing and Evaluation of Volatile Organic Chemical Emissions from
Indoor Sources Using Environmental Chambers."
PIPE STANDS
A. General Requirements for Pipe Stands: Shop- or field-fabricated assemblies made of
manufactured corrosion-resistant components to support pad-mounted piping.
B. Compact Pipe Stand: One-piece stainless-steel unit with pipe clamps, or V-shaped cradle
to support pipe, for pad installation secure to concrete.
C. Low-Type, Single-Pipe Stand: One-piece stainless-steel base for concrete pad
installation secure to concrete.
D. High-Type, Single-Pipe Stand:

1. Description: Assembly of base, vertical and horizontal members, and pipe
support.

2. Base: Stainless steel.

3. Vertical Members: Two or more cadmium-plated-steel or stainless-steel,

continuous-thread rods.
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4. Horizontal Member: Cadmium-plated-steel or stainless-steel rod with stainless-
steel pipe support.

E. Pad-Mounted-Type Pipe Stands: Shop-fabricated pipe supports made from structural-
steel shapes, continuous-thread rods for mounting on concrete curb.

PART 3 - CONSTRUCTION METHODS

3.1 PIPING APPLICATIONS

A Condensate-Drain Piping: Schedule 40 PVC plastic pipe and fittings and solvent-welded
joints.

3.2  PIPING INSTALLATIONS

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of

piping systems. Install piping as indicated unless deviations to layout are approved on
Coordination Drawings.

B. Install piping indicated to be exposed at right angles or parallel to building walls and
associated equipment. Diagonal runs are prohibited unless specifically indicated
otherwise.

C. Install condensate pipe to slope to drain. Discharge as indicated on drawings.

D. Install piping free of sags and bends.

3.3 STANDS AND SUPPORTS
A. Support horizontal and vertical runs from existing concrete pad
B. Piping Stand Spacing: Space pipe stands according to pipe manufacturer's written
instructions for service conditions. Avoid point loading. Space and install hangers with

the fewest practical rigid anchor points.

3.4  PIPEJOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 23 Sections
specifying piping systems.

B. Ream ends of pipes and tubes and remove burrs. Bevel plain ends of steel pipe.

C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before
assembly.

D. Plastic Piping Solvent-Cemented 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 Drain Piping: Join according to ASTM D 2855.

E. Flanged Joints: Select appropriate gasket material, size, type, and thickness for service
application. Install gasket concentrically positioned. Use suitable lubricants on bolt
threads.

3.5 TERMINAL EQUIPMENT CONNECTIONS
A. Sizes for piping connections shall be the same as or larger than equipment connections.
3.6 FIELD QUALITY CONTROL

A Prepare hydronic piping according to ASME B31.9 and as follows:

1. Leave joints exposed for examination during test.
2. Flush hydronic piping systems with clean water.
B. Perform the following tests on hydronic piping:
1. Use ambient temperature water as a testing medium unless there is risk of

damage due to freezing. Another liquid that is safe for workers and compatible
with piping may be used.

Prepare written report of testing.

3. Repair any leaks.

N

PART 4 METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 BASIS OF PAYMENT:
51 METHOD OF PAYMENT:
A No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in

the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 233113

METAL DUCTWORK & ACCESSORIES

PART 1 - DESCRIPTION

11

1.2

13

14

RELATED DOCUMENTS

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

SUMMARY
B. Section Includes:
1. Single-wall rectangular ducts and fittings.
2. Sealants and gaskets.
3. Hangers and supports.
4. Control Dampers
5. Flexible Connectors
C. Related Sections:
1. Division 23 Section "Stands and Supports for Outdoor Mechanical Ducts and
Equipment” for fabrication of the outdoor unit intake hood assemblies.
2. Division 23 Section "Testing, Adjusting, and Balancing for Mechanical™ for

testing, adjusting, and balancing requirements for metal ducts.

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. Structural Performance: Duct hangers and supports shall withstand the effects of gravity
loads and stresses within limits and under conditions described in SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible".

C. Airstream Surfaces: Surfaces in contact with the airstream shall comply with
requirements in ASHRAE 62.1.

SUBMITTALS
A. Product Data: For each type of the following products:

1. Sealants and gaskets.
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D.

E.

2. Control Dampers
3. Flexible Connectors

Shop Drawings:

Factory- and shop-fabricated ducts and fittings.

Fittings.

Reinforcement and spacing.

Seam and joint construction.

Penetrations through partitions.

Duct accessories, including turning vanes.

Hangers and supports, including methods for duct and building attachment and
vibration isolation.

NoogkrwnpE

Delegated-Design Submittal:

Sheet metal thicknesses.

Joint and seam construction and sealing.

Reinforcement details and spacing.

Materials, fabrication, assembly, and spacing of hangers and supports.

pPOONME

Welding certificates.

Field quality-control reports.

15 QUALITY ASSURANCE

A

ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems
and Equipment” and Section 7 - "Construction and System Start-Up."

ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1,
Section 6.4.4 - "HVAC System Construction and Insulation.”

PART 2 - MATERIALS

2.1 SINGLE-WALL 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.

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."

Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular
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2.2

2.3

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.”

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."

SHEET METAL MATERIALS

A

E.

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.

Galvanized Sheet Steel: Comply with ASTM A 653/A 653M.

1. Galvanized Coating Designation: G60.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

Aluminum Sheets: Comply with ASTM B 209 Alloy 3003, H14 temper; with mill finish
for concealed ducts, and standard, one-side bright finish for duct surfaces exposed to
view.

Reinforcement Shapes and Plates: ASTM A 36/A 36M, steel plates, shapes, and bars;
black and galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce
aluminum ducts, isolate the different metals with butyl rubber, neoprene, or
EPDM gasket materials.

Tie Rods: Galvanized steel, 1/4-inch minimum diameter.

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.

Water-Based Joint and Seam Sealant rated for Outdoor as well as Indoor use:

Application Method: Brush on.
Solids Content: Minimum 65 percent.
Shore A Hardness: Minimum 20.
Water resistant.

Mold and mildew resistant.

agrwbdE
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24

2.5

6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 2-inch wg, positive and negative.
8. Service: Indoor or outdoor.
9. Substrate: Compatible with galvanized sheet steel or aluminum sheets.
C. 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, use sealant that has a VOC content of 250 g/L or less
when calculated according to 40 CFR 59, Subpart D (EPA Method 24).
D. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene
plasticizer.
HANGERS AND SUPPORTS
A. Hanger Rods for Noncorrosive Environments: Cadmium-plated steel rods and nuts.
B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or
galvanized rods with threads painted with zinc-chromate primer after installation.
C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible.
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.
2. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc
chromate.

CONTROL DAMPERS

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:

American Warming and Ventilating; a division of Mestek, Inc.
Arrow United Industries; a division of Mestek, Inc.

Cesco Products; a division of Mestek, Inc.

Duro Dyne Inc.

Flexmaster U.S.A., Inc.

Greenheck Fan Corporation.

S
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7. Lloyd Industries, Inc.

8. M&I Air Systems Engineering; Division of M&I Heat Transfer Products Ltd.
9. McGill AirFlow LLC.

10. METALAIRE, Inc.

11. Metal Form Manufacturing, Inc.

12. Nailor Industries Inc.

13. Ruskin Company.

Low-leakage rating, with linkage outside airstream, and bearing AMCA's Certified
Ratings Seal for both air performance and air leakage.

Frames:

1. Galvanized steel channels.
2. Mitered and welded corners.

Blades:

1 Multiple blade with maximum blade width of 4 inches
2 Opposed-blade design.

3. Galvanized steel.

4 Blade Edging: Closed-cell neoprene edging.

Blade Axles: 1/2-inch- diameter; galvanized steel; blade-linkage hardware of zinc-plated
steel and brass; ends sealed against blade bearings.

Electronic Actuators: Direct-coupled type designed for minimum 60,000 full-stroke
cycles at rated torque.

1. Belimo Aircontrols, Inc or approved equal.

Dampers: Size for running torque calculated for Opposed-Blade Damper with
Edge Seals: 5 inch-Ib/sq. ft. of damper.

Coupling: V-bolt and V-shaped, toothed cradle.

Overload Protection: Electronic overload or digital rotation-sensing circuitry.
Fail-Safe Operation: Mechanical, spring-return mechanism (fail open).

Power Requirements (Two-Position Spring Return): 120-V ac.

Run Time: 5 seconds open, 12 seconds closed.

N

Nookow

2.6 FLEXIBLE CONNECTORS

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:

Ductmate Industries, Inc.
Duro Dyne Inc.

Elgen Manufacturing.
Ventfabrics, Inc.

POONME
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5. Ward Industries, Inc.; a division of Hart & Cooley, Inc.

Materials: Flame-retardant or noncombustible fabrics.

Coatings and Adhesives: Comply with UL 181, Class 1.

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.

Outdoor System, Flexible Connector Fabric: Glass fabric double coated with
weatherproof, synthetic rubber resistant to UV rays and ozone.

1. Minimum Weight: 24 o0z./sq. yd..
2. Tensile Strength: 530 Ibf/inch in the warp and 440 Ibf/inch in the filling.
3. Service Temperature: Minus 50 to plus 250 deg F.

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.

Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible™ unless otherwise indicated.

Install ducts with fewest possible joints.

Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

Install ducts close to walls, overhead construction, columns, and other structural and
permanent enclosure elements of building.

Install ducts with a clearance of 1 inch, plus allowance for insulation thickness of existing
duct installations.

Route ducts to avoid passing through electrical equipment rooms and enclosures.

Where ducts pass through non-fire-rated interior partitions and are exposed to view,
cover the opening between the partition and duct or duct insulation with sheet metal
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3.2

3.3

3.4

flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-
1/2 inches.

Protect duct interiors from moisture, construction debris and dust, and other foreign
materials. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under
Construction”.

INSTALLATION OF EXPOSED DUCTWORK

A.

B.

Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not
use two-part tape sealing system.

Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter.
When welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the
exposed welds, and treat the welds to remove discoloration caused by welding.

Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of
fittings, hangers and supports, duct accessories, and air outlets.

Repair or replace damaged sections and finished work that does not comply with these
requirements.

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.”

Seal ducts to the following seal classes according to SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible™:

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

2. Outdoor Ducts: Seal Class B.

3. Indoor Ducts: Seal Class B.

HANGER AND SUPPORT INSTALLATION

A

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Chapter 5, "Hangers and Supports."

Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel
fasteners appropriate for construction materials to which hangers are being attached.

1. Do not use powder-actuated concrete fasteners.
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3.5

3.6

3.7

Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible for maximum hanger spacing; install hangers and supports within 24
inches of each elbow and within 48 inches of each branch intersection.

Hangers Exposed to View: Threaded rod and angle or channel supports.

Support vertical ducts with steel angles or channel secured to the sides of the duct with
welds, bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum
intervals of 16 feet.

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.

CONNECTIONS

A

Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for
branch, outlet and inlet, and terminal unit connections.

CONTROL DAMPERS

A.

Install dampers 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.

Set dampers to fully open position before testing, adjusting, and balancing.

Install control damper in main exhaust duct branch near inlet of exhaust fans as located
on drawings.

Install flexible connectors to connect ducts to equipment.

FIELD QUALITY CONTROL

A

B.

Perform tests and inspections.

1. Operate dampers to verify full range of movement.

2. Operate remote damper operators to verify full range of movement of operator
and damper.

Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual.” Submit a
test report for each test.

2. Disassemble, reassemble, and seal segments of systems to accommodate leakage

testing and for compliance with test requirements.
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3. Conduct tests at static pressures equal to maximum design pressure of system or
section being tested. If static-pressure classes are not indicated, test system at
maximum system design pressure. Do not pressurize systems above maximum
design operating pressure.

4. Give seven days' advance notice for testing.

C. Duct System Cleanliness Tests:
1. Visually inspect duct system to ensure that no visible contaminants are present.
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness

according to "Vacuum Test" in NADCA ACR, "Assessment, Cleaning and
Restoration of HVAC Systems."

a. Acceptable Cleanliness Level: Net weight of debris collected on the
filter media shall not exceed 0.75 mg/100 sq. cm.

D. Duct system will be considered defective if it does not pass tests and inspections.
E. Prepare test and inspection reports.

3.8 DUCT CLEANING

A. Clean existing duct system(s) before testing, adjusting, and balancing.
B. Use service openings for entry and inspection.
1. Create new openings and install access panels appropriate for duct static-pressure

class if required for cleaning access. Provide insulated panels for insulated or
lined duct. Patch insulation and liner as recommended by duct liner
manufacturer. Comply with Division 23 Section "Air Duct Accessories" for
access panels and doors.
2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
3. Supply-air ducts, dampers, actuators, and turning vanes.

3.9 START UP

A. Air Balance: Comply with requirements in Division 23 Section "Testing, Adjusting, and
Balancing for Mechanical."

3.10 DUCT SCHEDULE
B. Fabricate ducts with galvanized sheet steel except as follows:

1. Outdoor Ducts: Aluminum.

C. Supplyand Outside Air Ducts:
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1. Ducts Connected to Air Conditioning and Heating Ventilation Units:

a. Pressure Class: Positive 2-inch wg.
b. Minimum SMACNA Seal Class: B.
D. Exhaust Ducts:
1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:
a. Pressure Class: Negative 2-inch wg.
b. Minimum SMACNA Seal Class: B.

PART 4 METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:

A No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 233416

CENTRIFUGAL HVAC FANS

PART 1 - DESCRIPTION

11

1.2

13

14

15

RELATED DOCUMENTS

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

SUMMARY
A Section Includes: For each product.

1. Backward-inclined centrifugal fans.
2. Forward-curved centrifugal fans.

ACTION SUBMITTALS
A. Product Data:

Include rated capacities, furnished specialties, and accessories for each fan.
Certified fan performance curves with system operating conditions indicated.
Certified fan sound-power ratings.

Motor ratings and electrical characteristics, plus motor and electrical accessories.
Material thickness and finishes, including color charts.

Dampers, including housings, linkages, and operators.

ok~ E

B. Shop Drawings:

=

Include plans, elevations, sections, and attachment details.

2. Include details of equipment 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.

INFORMATIONAL SUBMITTALS
A. Field quality-control reports.
CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For centrifugal fans to include in emergency,
operation, and maintenance manuals.
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1.6 MAINTENANCE MATERIAL SUBMITTALS

A

Belts: One sets for each belt-driven unit.

PART 2 - MATERIALS

2.1 PERFORMANCE REQUIREMENTS

A

C.

AMCA Compliance:

1.

2.

Comply with AMCA performance requirements and bear the AMCA-Certified
Ratings Seal.
Operating Limits: Classify according to AMCA 99.

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.

Capacities and Characteristics shall be as indicated on the drawings.

2.2 BACKWARD-INCLINED CENTRIFUGAL FANS

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:

BoOoo~NoRr~LNOE

0.

Acme Engineering & Mfg. Corp.
Aerovent; a Twin City Fan company.
Central Blower Company.

Chicago Blower Corporation.
Cincinnati Fan.

CML Northern Blower Inc.
Greenheck Inc.

Howden Buffalo Inc.

Loren Cook Company.

New York Blower Company (The).

Description:

1.

2.

3.

Factory-fabricated, -assembled, -tested, and -finished, belt-driven centrifugal fans
consisting of housing, wheel, fan shaft, bearings, motor, drive assembly, and
support structure.

Deliver fans as factory-assembled units, to the extent allowable by shipping
limitations.

Factory-installed and -wired disconnect switch.

Housings:

1.

Formed panels to make curved-scroll housings with shaped cutoff.
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3.
4.
5

Panel Bracing: Steel angle- or channel-iron member supports for mounting and
supporting fan scroll, wheel, motor, and accessories.

Horizontally split, bolted-flange housing.

Spun inlet cone with flange.

Outlet flange.

Backward-Inclined Wheels:

1.

Shafts:

1.

Single-width-single-inlet and double-width-double-inlet construction with curved
inlet flange, backplate, backward-inclined blades, and fastened to shaft with set
SCrews.

Welded or riveted to flange and backplate; cast-iron or cast-steel hub riveted to
backplate.

Statically and dynamically balanced and selected for continuous operation at
maximum rated fan speed and motor horsepower, with adjustable alignment and
belt tensioning.

Turned, ground, and polished hot-rolled steel with keyway. Ship with protective
coating of lubricating oil.

Designed to operate at no more than 70 percent of first critical speed at top of
fan's speed range.

Prelubricated and Sealed Shaft Bearings:

1. Self-aligning, pillow-block-type ball bearings.

Belt Drives:

1. Factory mounted, with adjustable alignment and belt tensioning.

2. Service Factor Based on Fan Motor Size: 1.5.

3. Fan Pulleys: Cast iron or cast steel with split, tapered bushing; dynamically
balanced at factory.

4. Motor Pulleys: Adjustable pitch for use with motors up to 5 hp; fixed pitch for
use with larger motors. Select pulley so pitch adjustment is at the middle of
adjustment range at fan design conditions.

5. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt
drives.

6. Belt Guards: Fabricate to comply with OSHA and SMACNA requirements of
diamond-mesh wire screen welded to steel angle frame or equivalent, prime
coated. Secure to fan or fan supports without short circuiting vibration isolation.
Include provisions for adjustment of belt tension, lubrication, and use of
tachometer with guard in place.

7. Motor Mount: Adjustable for belt tensioning.

Accessories shall be as noted on the drawings.
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2.3

FORWARD-CURVED CENTRIFUGAL FANS

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:

oL E

Acme Engineering & Mfg. Corp.
Central Blower Company.
Greenheck Inc.

Howden Buffalo Inc.

Lau Industries.

New York Blower Company (The).

Description:

1.

Factory-fabricated, -assembled, -tested, and -finished, belt-driven centrifugal fans
consisting of housing, wheel, fan shaft, bearings, motor, drive assembly, and
support structure.

2. Deliver fans as factory-assembled units, to the extent allowable by shipping
limitations.

3. Factory-installed and -wired disconnect switch.

Housings:

1. Formed panels to make curved-scroll housings with shaped cutoff.

2. Panel Bracing: Steel angle- or channel-iron member supports for mounting and
supporting fan scroll, wheel, motor, and accessories.

3. Horizontally split, bolted-flange housing.

4. Spun inlet cone with flange.

5 Outlet flange.

Forward-Curved Wheels:

1.

2.

Shafts:

1.

2.

3.

Black-enameled or galvanized-steel construction with inlet flange, backplate,
shallow blades with inlet and tip curved forward in direction of airflow.
Mechanically secured to flange and backplate; cast-steel hub swaged to backplate
and fastened to shaft with set screws.

Statically and dynamically balanced and selected for continuous operation at
maximum rated fan speed and motor horsepower, with adjustable alignment and
belt tensioning.

Turned, ground, and polished hot-rolled steel with keyway. Ship with protective
coating of lubricating oil.

Designed to operate at no more than 70 percent of first critical speed at top of
fan's speed range.

Prelubricated and Sealed Shaft Bearings:
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1. Self-aligning, pillow-block-type ball bearings.

G. Belt Drives:

1. Factory mounted, with adjustable alignment and belt tensioning.

2. Service Factor Based on Fan Motor Size: 1.5.

3. Fan Pulleys: Cast iron or cast steel with split, tapered bushing; dynamically
balanced at factory.

4. Motor Pulleys: Adjustable pitch for use with motors through [5] <Insert

number> hp; fixed pitch for use with larger motors. Select pulley so pitch
adjustment is at the middle of adjustment range at fan design conditions.

5. Belts: Oil resistant, nonsparking, and nonstatic; matched sets for multiple belt
drives.
6. Belt Guards: Fabricate to comply with OSHA and SMACNA requirements of

diamond-mesh wire screen welded to steel angle frame or equivalent, prime
coated. Secure to fan or fan supports without short circuiting vibration isolation.
Include provisions for adjustment of belt tension, lubrication, and use of
tachometer with guard in place.

7. Motor Mount: Adjustable for belt tensioning.

H. Accessories shall be as noted on the drawings.

24 CENTRIFUGAL ROOF VENTILATORS

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:

Greenheck Fan Corporation (Basis-of-Design)

Acme Engineering & Manufacturing Corporation.
Aerovent; a division of Twin City Fan Companies, Ltd.
Carnes Company.

JencoFan.

Loren Cook Company.

PennBarry.

W.W. Grainger, Inc.; Dayton Products.

NG~ E

B. Housing: Removable, aluminum housing; square, one-piece, aluminum curb cap base
with venturi inlet cone.

C. Fan Wheels: Aluminum hub and wheel with backward-inclined blades.
D. Accessories:
1. Two Speed Motor
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2.5

2.6

E.

A

2. Disconnect Switch: Nonfusible type, with thermal-overload protection mounted

fan housing, factory wired through an internal aluminum conduit.

Bird Screens: Removable, 1/2-inch mesh, aluminum or brass wire.

4. Dampers: Counterbalanced, parallel-blade, backdraft dampers mounted in curb
base; factory set to close when fan stops.

w

Capacities and Characteristics shall be as scheduled on the drawings.

MOTORS

Comply with NEMA designation, temperature rating, service factor, and efficiency
requirements for motors specified in Division 23 Section "Common Motor Requirements
for Mechanical Equipment.”

SOURCE QUALITY CONTROL

A

Sound-Power Level Ratings: Comply with AMCA 301, "Methods for Calculating Fan
Sound Ratings from Laboratory Test Data." Factory test fans according to AMCA 300,
"Reverberant Room Method for Sound Testing of Fans." Label fans with the AMCA-
Certified Ratings Seal.

Fan Performance Ratings: Establish flow rate, pressure, power, air density, speed of
rotation, and efficiency by factory tests and ratings according to

AMCA 210/ASHRAE 51, "Laboratory Methods of Testing Fans for Certified
Aerodynamic Performance Rating."

PART 3 - CONSTRUCTION METHODS

3.1

INSTALLATION

A.

B.

Install centrifugal fans level and plumb.

Disassemble and reassemble units, as required for moving to the final location, according
to manufacturer's written instructions.

Lift and support units with manufacturer's designated lifting or supporting points.

Equipment Mounting: Install centrifugal fans using elastomeric mounts or hangers.
Comply with requirements for vibration isolation devices specified in Division 23
Section "Vibration and Seismic Controls for Mechanical Piping and Equipment."

1. Minimum Deflection: 1/4 inch.

Curb Support: Install roof curb on existing roof curb structure, level and secure,
according to "The NRCA Roofing and Waterproofing Manual,” Low-Slope Membrane
Roofing Construction Details Section, Illustration "Raised Curb Detail for Rooftop Air
Handling Units and Ducts.” Install and secure centrifugal fans on curbs, and coordinate
roof penetrations and flashing with roof construction.
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3.2

3.3

3.4

F.

G.

Install units with clearances for service and maintenance.

Label fans according to requirements specified in Division 23 Section "Identification for
Mechanical Piping and Equipment.”

CONNECTIONS

A

Duct installation and connection requirements are specified in other Division 23 Sections.
Drawings indicate general arrangement of ducts and duct accessories. Make final duct
connections with flexible connectors. Provide flexible neoprene duct connectors where
called for on drawings.

Install ducts adjacent to fans to allow service and maintenance.
Install piping from scroll drain connection, with trap with seal equal to 1.5 times

specified static pressure, to nearest floor drain with pipe sizes matching the drain
connection.

FIELD QUALITY CONTROL

A

C.

Perform the following tests and inspections:

1. Verify that shipping, blocking, and bracing are removed.

2. Verify that unit is secure on mountings and supporting devices and that

connections to ducts and electrical components are complete. Verify that proper

thermal-overload protection is installed in motors, starters, and disconnect

switches.

Verify that cleaning and adjusting are complete.

4, For belt driven motors, disconnect fan drive from motor. For all fan motors,

verify proper motor rotation direction, and verify fan wheel free rotation and

smooth bearing operation. Reconnect fan drive system, align and adjust belts,

and install belt guards.

Adjust belt tension.

Adjust damper linkages for proper damper operation.

Verify lubrication for bearings and other moving parts.

Verify that manual and automatic volume control and fire in connected ductwork

systems are in fully open position.

9. See Division 23 Section "Testing, Adjusting, and Balancing For Mechanical™ for
testing, adjusting, and balancing procedures.

10. Remove and replace malfunctioning units and retest as specified above.

w

NGO

Test and adjust controls and safeties. Controls and equipment will be considered
defective if they do not pass tests and inspections.

Prepare test and inspection reports.

DEMONSTRATION

A. Train Owner's maintenance personnel to adjust, operate, and maintain centrifugal fans.
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PART 4 METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:
A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in

the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 238119

SELF-CONTAINED 100% OUTSIDE AIR CONDITIONERS

PART 1 GENERAL

11

1.2

SUMMARY
A. This Section includes the following 100% outside air conditioner:
1. Package air cooled air conditioning unit.
2. Refrigeration and dehumidification components.
3. Gas Heat
4. Automatic Temperature Controls
5. Electrical power connections.
6. Insulated Support Curb
SUBMITTALS
A. Product Data: Include manufacturer's technical data for each model indicated, including

rated capacities, dimensions, required clearances, characteristics, furnished specialties,
and accessories.

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. Prepare the following by or under the supervision of a qualified
professional engineer:

1. Design Calculations: Calculate requirements for selecting vibration isolators and
for designing vibration isolation bases.

2. Detail mounting, securing, to existing concrete pad. Indicate coordinating
requirements with existing conditions.

3. Wiring Diagrams: Power, signal, and control wiring.

4. Dimensioned Outline Drawings of Equipment Unit: ldentify center of gravity
and locate and describe mounting and anchorage provisions.

5. Detailed description of equipment anchorage devices on which the certification is

based and their installation requirements.
C. Field quality-control test reports.

D. Operation and Maintenance Data: For rooftop air conditioners to include in emergency,
operation, and maintenance manuals.

E. Warranties: Special warranties specified in this Section.
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1.3

14

15

QUALITY ASSURANCE

A. Product Options: Drawings indicate size, profiles, and dimensional requirements of
rooftop air conditioners and are based on the specific system indicated.

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. Fabricate and label refrigeration system to comply with ASHRAE 15, "Safety Code for
Mechanical Refrigeration."

D. Energy-Efficiency Ratio: Equal to or greater than prescribed by ASHRAE 90.1, "Energy
Efficient Design of New Buildings except Low-Rise Residential Buildings."

E. Coefficient of Performance: Equal to or greater than prescribed by ASHRAE 90.1,
"Energy Efficient Design of New Buildings except Low-Rise Residential Buildings."

F. ARI Certification: Units shall be ARI certified and listed.

G. ARI Compliance for Rooftop: Rate rooftop air-conditioner capacity according to
ARI 210/240, "Unitary Air-Conditioning and Air-Source Heat Pump Equipment.”

1. Sound Power Level Ratings: Comply with ARI 270, "Sound Rating of Outdoor
Unitary Equipment.”

COORDINATION

A Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases.
B. Coordinate installation of equipment supports, and penetrations.
C. Coordinate size, location, and installation of air-conditioner manufacturer's equipment

supports with existing concrete pad.
WARRANTY

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

1. Provide parts warranty (excluding refrigerant) for two years from date of
substantial completion.
2. Provide five-year extended warranty for compressors.
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1.6 EXTRA MATERIALS

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. Fan Belts and pulleys: One set for each belt-drive fan, supplied to match the size
selected by balancing contractor.
2. Filters: Two sets of filters for the unit.

PART 2 PRODUCTS

2.1 MANUFACTURERS

A

In other Part 2 articles where subparagraph titles below introduce lists, the following
requirements apply for product selection:

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

2.2 100% OUTSIDE AIR CONDITIONER (AHU-6)

A

C.

D.

Manufacturers:

1. Aaon (Basis of Design)
2. Dectron

3. Desert Aire

Description: Factory assembled and tested; designed for exterior installation; consisting
of compressor and refrigerant coils, variable frequency controlled indoor fan, and outside
coil fan, refrigeration and temperature controls, filters, and dampers.

Casing: Double wall galvanized steel, phosphatized, and finished with an air-dry paint
coating with removable access panels. Structural members shall be 18 gauge panels shall
be minimum 20 gauge inner and outer walls with foam or rigid insulation between. Units
cabinet surface shall be tested 2000 hours, with no visible corrosive effects, when tested
in a salt spray and fog atmosphere in accordance with ASTM B 117-95 test procedure,
removable panels or access doors with neoprene gaskets for inspection and access to
internal parts, minimum 1/2-inch- (13-mm-) thick thermal insulation, knockouts for
electrical and piping connections, exterior condensate drain connection, and lifting lugs.
Cabinet construction shall allow for all service/ maintenance from one side of the unit.
Cabinet top cover shall be one piece construction or where seams exist, it shall be double-
hemmed and gasket-sealed.

Access doors: Water- and air-tight panels with hinged access doors large enough to
service and replace equipment in the respectable section, with quarter turn latches shall
provide access to filters, Gas fired heating section, refrigerant dehumidifying/reheat coil
sections, supply air fan section, evaporator coil section, and unit control section. Hinged
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access doors shall have stainless steel hinges and full perimeter gasketing. Provide
openings either on side of unit for power, control and condensate connections.

E. Supply Fan: Forward curved, centrifugal, direct drive or belt driven by variable speed
drive motor.

1.

2.

ok

Fan Sheaves: Variable pitch dynamically balanced bore to fit shafts, and keyed
for initial start-up.

Motor Sheaves: variable and adjustable pitch, dynamically balanced, and selected
to achieve specified rpm when set at midposition.

Belt Rating: As recommended by manufacturer and a minimum of one and one-
half times nameplate rating of motor.

Bearings: Grease lubricated with grease lines extended to exterior of unit.
Variable Air Volume: Supply Fan Motor with variable-frequency motor
controller.

a. Windings:  Copper magnet wire with moisture-resistant insulation
varnish, designed and tested to resist transient spikes, high frequencies,
and short time rise pulses produced by pulse-width modulated inverters.

b. Energy- and Premium-Efficient Motors: Class B temperature rise;
Class F insulation.

C. Thermal Protection: Comply with NEMA MG 1 requirements for
thermally protected motors.

Comply with NEMA designation, temperature rating, service factor, enclosure
type, and efficiency requirements for motor.

Isolation: Mount fan and motor on common subbase and mount assembly on
neoprene or spring isolators.

F. Outside Coil Fan: Propeller type, directly driven by motor.

G. Refrigerant Coils: Aluminum-plate fin and seamless copper tube in steel casing with
equalizing-type vertical distributor.

H. Compressors: Minimum of two equal sized hermetic scroll compressors with integral
vibration isolators, internal overcurrent and over-temperature protection, internal pressure
relief, and crankcase heater. Each compressor shall include modulation capability from
10 to 100%.

l. Refrigeration System:

N~ E

Compressors.

Outside coil and fan.

Indoor coils and fan.

Check valves.

Expansion valves with replaceable thermostatic elements.
Refrigerant dryers.

High-pressure switches.

Low-pressure switches.
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9. Thermostats for coil freeze-up protection during low-ambient temperature
operation or loss of air.
10. Independent refrigerant circuits.
11. Brass service valves installed in discharge and liquid lines.
12. Refrigerant Charge R-410A.
13. Timed Off Control: Automatic-reset control shuts compressor off after five
minutes.
J. Filters: 2-inch- thick, fiberglass pleated MERV 8, throwaway filters in filter rack.
K. Gas Furnace
1. Description: Factory assembled, piped, and wired; complying with ANSI Z21.47
and NFPA 54,
2. CSA Approval: Designed and certified by and bearing label of CSA.
3. Burners: Stainless steel.

a. Fuel: Natural gas.

b. Ignition: Electronically controlled electric spark or hot-surface igniter
with flame sensor.

4. Heat-Exchanger and Drain Pan: Stainless steel.
5. Venting: Gravity vented with vertical extension.
6. Safety Controls:

a. Gas Control Valve: Modulating.

b. Gas Train:  Single-body, regulated, redundant, 24-V ac gas valve
assembly containing pilot solenoid valve, pilot filter, pressure regulator,
pilot shutoff, and manual shutoff.

L. Power Connection: Provide for single connection of power to unit with unit-mounted

fused disconnect switch in NEMA 4X cabinet accessible from outside unit and control-
circuit transformer with built-in circuit breaker.

M. Accessories:

1.
2.

PVC condensate drain trap.
Coil guards of painted, galvanized-steel wire

2.3 INSULATED SUPPORT PLENUM CURB

A.  Materials: Galvanized steel with corrosion-protection coating on curb walls and floor,
and watertight gaskets.

1.

Curb Insulation and Adhesive: Comply with NFPA 90A or NFPA 90B.

a. Materials: Extruded Polystyrene.
b. Thickness: 1 inch.
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24

2. Application: Factory applied with adhesive and mechanical fasteners to the
internal surface of curb walls and floor.

a. Liner Adhesive: Comply with ASTM C 916, Type I.

b. Mechanical Fasteners: Galvanized steel, suitable for adhesive
attachment, mechanical attachment, or welding attachment to duct
without damaging liner when applied as recommended by manufacturer
and without causing leakage in cabinet.

C. Liner materials applied in this location shall have air-stream surface
coated with a temperature-resistant coating or faced with a plain or
coated fibrous mat or fabric depending on service air velocity.

d. Liner Adhesive: Comply with ASTM C 916, Type I.

B.  Curb Height: Maximum 36 inches — Manufacturer to verified actual height for duct
connection.

C. Wind and Seismic Restraints: Metal brackets compatible with the curb and casing,
painted to match unit, used to anchor unit to the curb, and designed for loads at Project
site. Comply with requirements in Section 230548 "Vibration and Seismic Controls for
HVAC" for wind-load requirements.

CONTROLS
A. Control Package: Factory wired, including contactor, high- and low-pressure cutouts,
internal-winding thermostat for compressor, control-circuit transformer, and non-cycling
reset relay.
B. Time-Delay Relay: Five-minute delay to prevent compressor cycling.
C. Adjustable Controller: Remote to control the following:
1. Supply fan.
2. Compressor.
3. Dehumidification
4. Condenser.
5. Gas heater.
6. Exhaust Fan EF-3
D. Microprocessor Control Panel: Controls unit functions as standalone operation, including

refrigeration and safety controls, with unit-mounted display, and the following:

NouokrwdE

Supply fan.

Supply-fan motor speed.

Compressors.

Air-cooled condenser.

Modulating Gas heater.

Seven Day: Time-of-day control to cycle unit on and off.
Night-heat, morning warm-up cycle.
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8. Dehumidification control.
9. Panel-mounted control switch to operate unit in remote or local control mode or
to stop or reset.
10. Panel-mounted indication of the following:
a. Operating status.
b. System diagnostics and safety alarms.
C. Supply-air temperature set point.
d. Zone heating and cooling -temperature set point.
e. Supply-air pressure set point.
f. Dehumidification set point.
g. Supply-air-pressure, high-limit set point.

25 CAPACITIES AND ELECTRICAL CHARACTERISTICS: see drawings.

PART 3 EXECUTION

3.1 INSTALLATION

A.

Install unit level and plumb, maintaining manufacturer's recommended
clearances. Install according to ARI Guideline B.

Equipment Support: Install support level and secure, according to ARI Guideline B.
Install and secure air conditioner to support system. Seal and caulk connection to unit
air tight.

3.2 CONNECTIONS

A

The following are specific connection requirements:

1. Connect existing supply ducts to unit with noncombustible fabric flexible duct
connectors double coated with UL 181, Class 1 neoprene for outdoor use.

a. Provide metal compatible with connected ducts for supply ductwork.
2. Provide AGA compatible gas connection with service valve and dirt leg.

Electrical System Connections: Comply with applicable the latest NEC requirements for
power wiring, switches, and motor controls.

Ground equipment according to the latest NEC requirements.
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 and UL 486B.
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3.3 FIELD QUALITY CONTROL

A.

B.

Perform the following field quality-control tests and inspections and prepare test reports:

1.

After installing air conditioner and after electrical circuitry has been energized,
test units for compliance with requirements.

Inspect for and remove shipping bolts, blocks, and tie-down straps.

Conduct leak testing on gas service as well as duct connection and seal
accordingly.

Operational Test: After electrical circuitry has been energized, start units to
confirm proper motor rotation and unit operation.

Test and adjust controls and safeties. Replace damaged and malfunctioning
controls and equipment.

Remove malfunctioning units, replace with new units, and retest as specified above.

3.4 STARTUP SERVICE

A.

B.

Engage a factory-authorized service representative to perform startup service.

Complete installation and startup checks according to manufacturer's written instructions
and do the following:

CoNoO~WNE

15.

16.

Inspect for visible damage to unit casing.

Inspect for visible damage to compressor, inside and outside coils, and fans.
Inspect internal insulation.

Verify that labels are clearly visible.

Verify that clearances have been provided for servicing.

Verify that controls are connected and operable.

Verify that filters are installed.

Clean inside and outside coils and inspect for construction debris.

Adjust vibration isolators.

Inspect operation of system dampers.

Lubricate bearings on fan.

Inspect fan-wheel rotation for movement in correct direction without vibration
and binding.

Adjust fan belts to proper alignment and tension.

Start unit according to manufacturer's written instructions.

a. If initial start up is during cold weather operations, contractor must
provide for and schedule for cooling system start up at a later date as
cooling refrigeration system start up is to be in summer only. However,
during warm weather start-up, gas furnace should still be tested
accordingly.

b. Complete startup sheets and attach copy with Contractor's startup report.

Inspect and record performance of interlocks and protective devices; verify

sequences.
Operate unit for an initial period as recommended or required by manufacturer.
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17. Adjust and inspect high-temperature limits.

18. Inspect variable volume operation and interlock with external static pressure
sensor.

19. Confirm interlock with operation of EF-3 exhaust fan.

20. Start refrigeration system and measure and record the following:

Evaporator Coil entering-air, dry- and wet-bulb temperatures.
Evaporator Coil leaving-air, dry- and wet-bulb temperatures.
Dehumidification Coil entering-air, dry- and wet-bulb temperatures.
Dehumidification Coil leaving-air, dry- and wet-bulb temperatures.
Outside-air-coil, discharge-air, dry-bulb temperature.

®Poo0oe

21. Start gas fired heat exchanger system and measure and record the following:

a. Exchanger entering-air, dry-bulb temperatures.
b. Exchanger leaving-air, dry-bulb temperatures.

22. Inspect controls for correct sequencing of heating, refrigeration (cooling and
dehumidification), and normal and emergency shutdown.

23. Measure and record the following minimum and maximum airflows.
Plot fan volumes on fan curve for the Supply-air volume.

24. Simulate maximum cooling and dehumidification demand and inspect the
following:

a. Compressor refrigerant suction and hot-gas pressures.
b. Short circuiting of air through outside coil or from outside coil to
outside-air intake.

25. Verify operation of remote panel, including operation and failure modes. Inspect
the following:
a. Warm-up for morning cycle.
b. Alarms.

26. After startup and performance testing, change filters, vacuum heat exchanger and

cooling and outside coils, lubricate bearings, adjust belt tension, and inspect
operation of fans.

3.5 ADJUSTING

A. Adjust initial temperature and humidity set points.
B. Set field-adjustable switches and circuit-breaker trip ranges as indicated.
C. Occupancy Adjustments: When requested within 12 months of date of Substantial

Completion, provide on-site assistance in adjusting system to suit actual occupied
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conditions. Provide up to two visits to site outside normal occupancy hours for this
purpose, without additional cost.

3.6 DEMONSTRATION

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

PART 4 - METHOD OF MEASUREMENT:
41 METHOD OF MEASUREMENT:

A. No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:
51 METHOD OF PAYMENT:

A No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work

in every respect.

END OF SECTION
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SECTION 260500

BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - DESCRIPTION

1.1

1.2

13

14

15

1.6

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract and other Division 1 Specifications
Sections, apply to this Section.

SUMMARY

A. This section includes the following:

1. Electrical equipment coordination and installation.
2. Common electrical installation requirements.

DEFINITIONS

A. ATS: Acceptance Testing Specifications.
SUBMITTALS

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

A. Test Equipment Suitability and Calibration: Comply with NETA ATS, “Suitability of
Test Equipment” and “Test Instrument Calibration.”

COORDINATION

A. Coordinate arrangement, mounting, and support of electrical equipment:
1. To allow maximum possible headroom unless specific mounting heights that
reduce headroom are indicated.
2. To provide for ease of disconnecting the equipment with minimum interference
to other installations.
3. To allow right of way for piping and conduit installed at required slope.
4. So connecting raceways, cables, wireways, cable trays, and busways will be clear

of obstructions and of the working and access space of other equipment.

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place
concrete, masonry walls, and other structural components as they are constructed.

C. Coordinate electrical testing of electrical, mechanical, and architectural items, so

equipment and systems that are functionally interdependent are tested to demonstrate
successful interoperability.
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PART 2 - MATERIALS
2.1 MANUFACTURERS

A In other Part 2 articles where titles below introduce lists, the following requirements
apply to product selection:

1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, manufacturers specified.

PART 3 - CONSTRUCTION METHODS

3.1 ELECTRICAL DEMOLITION

A Disconnect, demolish, and remove conduits and circuits indicated to be removed.
1. Conduits and circuits to Be Removed: Remove portion of indicated to be
removed.
B. If equipment to remain is damaged in appearance or is unserviceable, remove damaged or

unserviceable portions and replace with new products of equal capacity and quality.
3.2 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION
A. Comply with NECA 1.
B. Equipment: Install to facilitate service, maintenance, and repair or replacement of
components of both electrical equipment and other nearby installations. Connect in such
a way as to facilitate future disconnecting with minimum interference with other items in
the vicinity.
C. Right of Way: Give to raceways and piping systems installed at a required slope.
PART 4 - METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:
A No separate payment will be made for work under this Specification Section. The cost of

the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.
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B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 260519

LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - DESCRIPTION

11 SUMMARY

A. This Section includes the following:
1. Building wires and cables rated 600 V and less.
2. Connectors, splices, and terminations rated 600 V and less.

1.2 ACTION SUBMITTALS
A. Product Data: For each type of product indicated.
1.3 INFORMATIONAL SUBMITTALS
A. Field quality-control test reports.
14 QUALITY ASSURANCE
A. 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.
B. Comply with NFPA 70.
PART 2 - MATERIALS
2.1 CONDUCTORS AND CABLES
A. Copper Conductors: Comply with NEMA WC 70.

B. Conductor Insulation: Comply with NEMA WC 70 for Types THHN-THWN for indoors
and XHHW for outdoors.

C. Multiconductor Cable: Use of Type AC and Type MC shall be limited to 4’ lengths.
2.2 CONNECTORS AND SPLICES
A. Available Manufacturers: Subject to compliance with requirements, manufacturers

offering products that may be incorporated into the Work include, but are not limited to,
the following:
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AFC Cable Systems, Inc.

Hubbell Power Systems, Inc.
0O-Z/Gedney; EGS Electrical Group LLC.
3M; Electrical Products Division.

Tyco Electronics Corp.
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B. Description: Factory-fabricated connectors and splices of size, ampacity rating, material,
type, and class for application and service indicated.

PART 3 - CONSTRUCTION METHODS

3.1

3.2

3.3

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. 10 AWG and smaller; stranded for No. 8 AWG
and larger.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND
WIRING METHODS

C. Exposed Feeders: Type THHN-THWN, single conductors in raceway.

D. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces: Type THHN-
THWN, single conductors in raceway.

E. Exposed Branch Circuits, Including in Crawlspaces: Type THHN-THWN, single
conductors in raceway.

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN-THWN,
single conductors in raceway.

G. Class 1 Control Circuits: Type THHN-THWN, in raceway.

H. Class 2 Control Circuits: Type THHN-THWN, in raceway.

INSTALLATION OF CONDUCTORS AND CABLES

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated.

B. 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.

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips,
that will not damage cables or raceway.
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D. Install exposed cables parallel and perpendicular to surfaces of exposed structural
members, and follow surface contours where possible.

E. Support cables according to Division 26 Sections "Hangers and Supports for Electrical
Systems."
F. Identify and color-code conductors and cables according to Division 26 Section

"ldentification for Electrical Systems."

G. 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 and UL 486B.

H. Make splices and taps that are compatible with conductor material and that possess
equivalent or better mechanical strength and insulation ratings than unspliced conductors.

1. Use oxide inhibitor in each splice and tap conductor for aluminum conductors.
FIRESTOPPING
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly according to Division 07 Section

"Penetration Firestopping."”

FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.
B. Tests and Inspections:
1. After installing conductors and cables and before electrical circuitry has been

energized, test conductors feeding the following critical equipment and services
for compliance with requirements.

a. All newly installed branch circuits containing over current protection
devices equal to or greater than 50A.

2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
3. Infrared Scanning: After Substantial Completion, but not more than 60 days

after Final Acceptance, perform an infrared scan of each splice in cables and
conductors No. 3 AWG and larger. Remove box and equipment covers so
splices are accessible to portable scanner.

a. Instrument: Use an infrared scanning device designed to measure

temperature or to detect significant deviations from normal values.
Provide calibration record for device.
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b. Record of Infrared Scanning: Prepare a certified report that identifies
splices checked and that describes scanning results. Include notation of
deficiencies detected, remedial action taken, and observations after
remedial action.

C. Test Reports: Prepare a written report to record the following:
1. Test procedures used.
2. Test results that comply with requirements.
3. Test results that do not comply with requirements and corrective action taken to

achieve compliance with requirements.

D. Remove and replace malfunctioning units and retest as specified above.

PART 4 - METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:

A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work

in every respect.

END OF SECTION

260519-4



SECTION 260526
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
PART 1 - DESCRIPTION
11 SUMMARY
A. Section Includes: Grounding systems and equipment.
1.2 SUBMITTALS
A. Product Data: For each type of product indicated.
B. Field quality-control reports.
1.3 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. Comply with UL 467 for grounding and bonding materials and equipment.
PART 2 - MATERIALS
2.1 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. Tinned Conductors: ASTM B 33.
4, Bonding Cable: 28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch (6

mm) in diameter.

Bonding Conductor: No. 4 or No. 6 AWG, stranded conductor.

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.

7. Tinned Bonding Jumper: Tinned-copper tape, braided conductors terminated
with copper ferrules; 1-5/8 inches (41 mm) wide and 1/16 inch (1.6 mm) thick.

oo
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2.2

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. Bolted Connectors for Conductors and Pipes: Copper or copper alloy, pressure type with
at least two bolts.

1. Pipe Connectors: Clamp type, sized for pipe.

C. Welded Connectors: Exothermic-welding Kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

PART 3 - CONSTRUCTION METHODS

3.1

3.2

3.3

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. Conductor Terminations and Connections:
1. Pipe and Equipment Grounding Conductor Terminations: Bolted connectors.
2. Connections to Structural Steel: Welded connectors.

EQUIPMENT GROUNDING

A Install insulated equipment grounding conductors with the following items, in addition to
those required by NFPA 70:

1. Feeders and branch circuits.
2. Single-phase motor and appliance branch circuits.
3. Three-phase motor and appliance branch circuits.
4. Flexible raceway runs.
B. 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.

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.
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Bonding to Structure: Bond straps directly to basic structure, taking care not to
penetrate any adjacent parts.

Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:
Install bonding so vibration is not transmitted to rigidly mounted equipment.
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 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.

Water Meter Piping: Use braided-type bonding jumpers to electrically bypass
water meters. Connect to pipe with a bolted connector.

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.

3.4 LABELING

A Comply with requirements in Division 26 Section "ldentification for Electrical Systems"
Avrticle for instruction signs. The label or its text shall be green.

B. Install labels at the telecommunications bonding conductor and grounding equalizer and
at the grounding electrode conductor where exposed.

1.

Label Text: "If this connector or cable is loose or if it must be removed for any
reason, notify the facility manager."”

3.5 FIELD QUALITY CONTROL

A. Perform the following tests and inspections and prepare test reports:

1.

2.

After installing grounding system but before permanent electrical circuits have
been energized, test for compliance with requirements.

Inspect physical and mechanical condition. Verify tightness of accessible,
bolted, electrical connections with a calibrated torque wrench according to
manufacturer's written instructions.

Test completed grounding system at each location where a maximum ground-
resistance level is specified, at service disconnect enclosure grounding terminal,
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and at ground test wells. Make tests at ground rods before any conductors are
connected.

B. Report measured ground resistances that exceed the following values:

1. Power and Lighting Equipment or System with Capacity of 500 kVA and Less:
10 ohms.

2. Power and Lighting Equipment or System with Capacity of 500 to 1000 kVA: 5
ohms.

3. Power and Lighting Equipment or System with Capacity More Than 1000 kVA:
3 ohms.Power Distribution Units or Panelboards Serving Electronic Equipment:
1 ohm(s).
Excessive Ground Resistance: If resistance to ground exceeds specified values,
notify Architect promptly and include recommendations to reduce ground
resistance.

PART 4 - METHOD OF MEASUREMENT:

4.1 METHOD OF MEASUREMENT:

A. No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:
51 METHOD OF PAYMENT:

A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work

in every respect.

END OF SECTION
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SECTION 260529

HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - DESCRIPTION

11

1.2

13

14

SUMMARY

A. Section includes:
1. Hangers and supports for electrical equipment and systems.
2. Construction requirements for concrete bases.

PERFORMANCE REQUIREMENTS

B. Design equipment supports capable of supporting combined operating weight of
supported equipment and connected systems and components.

C. Rated Strength: Adequate in tension, shear, and pullout force to resist maximum loads
calculated or imposed for this Project, with a minimum structural safety factor of five
times the applied force.

SUBMITTALS
A. Product Data: For steel slotted support systems.
B. Shop Drawings: Signed and sealed by a qualified professional engineer. Show fabrication

and installation details and include calculations for the following:

1. Trapeze hangers. Include Product Data for components.
2. Steel slotted channel systems. Include Product Data for components.
3. Equipment supports.

C. Welding certificates.
QUALITY ASSURANCE

A. Welding: Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural
Welding Code - Steel."

B.  Comply with NFPA 70.

PART 2 - MATERIALS

2.1

SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Comply with MFMA-4, factory-fabricated components
for field assembly.
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1. Available Manufacturers: Subject to compliance with requirements,
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

Allied Tube & Conduit.

Cooper B-Line, Inc.; a division of Cooper Industries.
ERICO International Corporation.

GS Metals Corp.

Thomas & Betts Corporation.

Unistrut; Tyco International, Ltd.

Wesanco, Inc.
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2. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to
MFMA-4.

3. Nonmetallic Coatings: Manufacturer's standard PVC, polyurethane, or polyester
coating applied according to MFMA-4.

4. Painted Coatings: Manufacturer's standard painted coating applied according to
MFMA-4.

5. Channel Dimensions: Selected for applicable load criteria.

Raceway and Cable Supports: As described in NECA 1 and NECA 101.

Conduit and Cable Support Devices: Steel hangers, clamps, and associated fittings,
designed for types and sizes of raceway or cable to be supported.

Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for non-armored electrical
conductors or cables in riser conduits. Plugs shall have number, size, and shape of
conductor gripping pieces as required to suit individual conductors or cables supported.
Body shall be malleable iron.

Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates,
shapes, and bars; black and galvanized.

Mounting, Anchoring, and Attachment Components: Items for fastening electrical items
or their supports to building surfaces include the following:

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland
cement concrete, steel, or wood, with tension, shear, and pullout capacities
appropriate for supported loads and building materials where used.

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

1) Hilti Inc.

2) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.

3) MKT Fastening, LLC.

4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems
Unit.
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2. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened portland cement concrete with tension, shear, and pullout capacities
appropriate for supported loads and building materials in which used.

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

1) Cooper B-Line, Inc.; a division of Cooper Industries.
2) Empire Tool and Manufacturing Co., Inc.
3) Hilti Inc.
4) ITW Ramset/Red Head; a division of lllinois Tool Works, Inc.
5) MKT Fastening, LLC.
3. Concrete Inserts: Steel or malleable-iron, slotted support system units similar to
MSS Type 18; complying with MFMA-4 or MSS SP-58.
4. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable
for attached structural element.
5. Through Bolts: Structural type, hex head, and high strength. Comply with
ASTM A 325.
6. Toggle Bolts: All-steel springhead type.
7. Hanger Rods: Threaded steel.

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A

Description: Welded or bolted, structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.

Materials: Comply with requirements in Division 05 Section "Metal Fabrications” for
steel shapes and plates.

PART 3 - CONSTRUCTION METHODS

3.1 APPLICATION

A

Comply with NECA 1 and NECA 101 for application of hangers and supports for
electrical equipment and systems except if requirements in this Section are stricter.

Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space
supports for EMT, IMC, and RMC as scheduled in NECA 1, where its Table 1 lists
maximum spacings less than stated in NFPA 70. Minimum rod size shall be 1/4 inch (6
mm) in diameter.

Spring-steel clamps designed for supporting single conduits without bolts may be used

for 1-1/2-inch (38-mm) and smaller raceways serving branch circuits and communication
systems above suspended ceilings and for fastening raceways to trapeze supports.
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3.2 SUPPORT INSTALLATION

A.

E.

Comply with NECA 1 and NECA 101 for installation requirements except as specified in
this Article.

Raceway Support Methods: In addition to methods described in NECA 1, EMT, IMC,
and RMC may be supported by openings through structure members, as permitted in
NFPA 70.

Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified loading
limits. Minimum static design load used for strength determination shall be weight of
supported components plus 200 Ib (90 kg).

Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and
fasten electrical items and their supports to building structural elements by the following
methods unless otherwise indicated by code:

1.
2.
3.

ok
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To Wood: Fasten with lag screws or through bolts.

To New Concrete: Bolt to concrete inserts.

To Masonry: Approved toggle-type bolts on hollow masonry units and
expansion anchor fasteners on solid masonry units.

To Existing Concrete: Expansion anchor fasteners.

Instead of expansion anchors, powder-actuated driven threaded studs provided
with lock washers and nuts may be used in existing standard-weight concrete 4
inches (100 mm) thick or greater. Do not use for anchorage to lightweight-
aggregate concrete or for slabs less than 4 inches (100 mm) thick.

To Steel: Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with
MSS SP-69.

To Light Steel: Sheet metal screws.

Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount
cabinets, panelboards, disconnect switches, control enclosures, pull and junction
boxes, transformers, and other devices on slotted-channel racks attached to
substrate by means that meet seismic-restraint strength and anchorage
requirements.

Drill holes for expansion anchors in concrete at locations and to depths that avoid
reinforcing bars.

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS

A

Comply with installation requirements in Division 05 Section "Metal Fabrications" for
site-fabricated metal supports.

Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and
elevation to support and anchor electrical materials and equipment.

Field Welding: Comply with AWS D1.1/D1.1M.
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3.4 CONCRETE BASES

A. Construct concrete bases of dimensions indicated but not less than 4 inches (100 mm)
larger in both directions than supported unit, and so anchors will be a minimum of 10 bolt
diameters from edge of the base.

B. Use 3000-psi (20.7-MPa), 28-day compressive-strength concrete. Concrete materials,
reinforcement, and placement requirements are specified in Division 03 Section "Cast-in-
Place Concrete."”

C. Anchor equipment to concrete base.
1. Place and secure anchorage devices. Use supported equipment manufacturer's

setting drawings, templates, diagrams, instructions, and directions furnished with
items to be embedded.

2. Install anchor bolts to elevations required for proper attachment to supported
equipment.
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

3.5 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 minimum dry film thickness of 2.0 mils
(0.05 mm).
B. Touchup: Comply with requirements in Division 09 painting Sections for cleaning and

touchup painting of field welds, bolted connections, and abraded areas of shop paint on
miscellaneous metal.

1. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and
apply galvanizing-repair paint to comply with ASTM A 780.

PART 4 - METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A. No separate measurement shall be made for work under this section.
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PART 5 - BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:

A No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 260533

RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - DESCRIPTION

11

1.2

13

SUMMARY

A. Thi_s Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical
wiring.

SUBMITTALS

A. Prggjuct Data: For surface raceways, fittings, floor boxes, hinged-cover enclosures, and
cabinets.

QUALITY ASSURANCE

A. 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.

B. Comply with NFPA 70.

PART 2 - MATERIALS

2.1

2.2

METAL CONDUIT AND TUBING

A. Rigid Steel Conduit: ANSI C80.1.

B. EMT: ANSI C80.3.

C. FMC: Zinc-coated steel.

D. LFMC: Flexible steel conduit with PVC jacket.

E. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:

NEMA FB 1; listed for type and size raceway with which used, and for application and
environment in which installed.

1. Fittings for EMT: Steel, set-screw type.
NONMETALLIC CONDUIT AND TUBING
A. ENT: NEMA TC 13.

B. RNC: NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated.
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C.

D.

E.

LFNC: UL 1660.
Fittings for ENT and RNC: NEMA TC 3; match to conduit or tubing type and material.

Fittings for LFNC: UL 514B.

2.3 BOXES, ENCLOSURES, AND CABINETS

A

B.

Sheet Metal Outlet and Device Boxes: NEMA OS 1.

Cast-Metal Outlet and Device Boxes: NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

Nonmetallic Outlet and Device Boxes: NEMA OS 2.

Metal Floor Boxes: Cast or sheet metal, fully adjustable, rectangular.
Nonmetallic Floor Boxes: Nonadjustable, round.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: NEMA FB 1, galvanized, cast iron with
gasketed cover.

Hinged-Cover Enclosures: NEMA 250, Type 1, with continuous-hinge cover with flush
latch, unless otherwise indicated.

1. Metal Enclosures: Steel, finished inside and out with manufacturer's standard
enamel.

Cabinets:

1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and

removable front, finished inside and out with manufacturer's standard enamel.
Hinged door in front cover with flush latch and concealed hinge.

Key latch to match panelboards.

Metal barriers to separate wiring of different systems and voltage.

Accessory feet where required for freestanding equipment.

gakrwn

PART 3 - CONSTRUCTION METHODS

3.1 RACEWAY APPLICATION

A

Outdoors: Apply raceway products as specified below, unless otherwise indicated:

1. Exposed Conduit: Rigid steel conduit, galvanized.
2. Concealed Conduit, Aboveground: Rigid steel conduit, galvanized.
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3. Connection to Vibrating Equipment (Including Motor-Driven Equipment):
LFMC.
4. Boxes and Enclosures, Aboveground: NEMA 250, Type 4, stainless steel.

Comply with the following indoor applications, unless otherwise indicated:

1. Exposed, Not Subject to Physical Damage: EMT.

2. Exposed, Not Subject to Severe Physical Damage: EMT.

3. Concealed in Ceilings and Interior Walls and Partitions: EMT.

4. Connection to Vibrating Equipment (Including Motor-Driven Equipment):
FMC, except use LFMC in damp or wet locations.

5. Damp or Wet Locations: Rigid steel conduit.

6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4,

stainless steel in damp or wet locations.
Minimum Raceway Size: 3/4-inch (21-mm) trade size.
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.

3.2 INSTALLATION

A

Comply with NECA 1 for installation requirements applicable to products specified in
Part 2 except where requirements on Drawings or in this Article are stricter.

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.

Complete raceway installation before starting conductor installation.

Support raceways as specified in Division 26 Section "Hangers and Supports for
Electrical Systems."

Arrange stub-ups so curved portions of bends are not visible above the finished slab.

Install no more than the equivalent of three 90-degree bends in any conduit run except for
communications conduits, for which fewer bends are allowed.

Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise
indicated.

Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating
bushings to protect conductors, including conductors smaller than No. 4 AWG.

Install raceway sealing fittings at suitable, approved, and accessible locations and fill
them with listed sealing compound. For concealed raceways, install each fitting in a
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flush steel box with a blank cover plate having a finish similar to that of adjacent plates
or surfaces. Install raceway sealing fittings at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of
refrigerated spaces.
2. Where otherwise required by NFPA 70.
J. Flexible Conduit Connections: Use maximum of 72 inches (1830 mm) of flexible

conduit for recessed and semirecessed lighting fixtures, 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.

K. Set metal floor boxes level and flush with finished floor surface.

L. Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor
surface.

3.3 FIRESTOPPING
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to
restore original fire-resistance rating of assembly. Firestopping materials and installation
requirements are specified in Division 07 Section "Penetration Firestopping.”
PART 4 - METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:

A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work

in every respect.

END OF SECTION
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SECTION 260544

SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING

PART 1 - DESCRIPTION

11 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. Division 07 Section "Penetration Firestopping" for penetration firestopping

installed in fire-resistance-rated walls, horizontal assemblies, and smoke barriers,
with and without penetrating items.

1.2 ACTION SUBMITTALS

A Product Data: For each type of product.

B. LEED Submittals:

1.

2.

Product Data for Credit EQ 4.1: For sealants, documentation including printed
statement of VOC content.

Laboratory Test Reports for Credit EQ 4: For sealants, documentation indicating
that products comply 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."

PART 2 - MATERIALS

2.1 SLEEVES

A. Wall Sleeves:

1.

2.

Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc
coated, plain ends.

Cast-lron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop unless otherwise indicated.

260544-1



Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:
Galvanized-steel sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed
with welded longitudinal joint, with tabs for screw-fastening the sleeve to the board.

Sleeves for Rectangular Openings:

1.

2.

Material: Galvanized sheet steel.

Minimum Metal Thickness:

a.

For sleeve cross-section rectangle perimeter less than 50 inches (1270
mm) and with no side larger than 16 inches (400 mm), thickness shall be
0.052 inch (1.3 mm).

For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or
more and one or more sides larger than 16 inches (400 mm), thickness
shall be 0.138 inch (3.5 mm).

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

the following:

a. Advance Products & Systems, Inc.
b. CALPICO, Inc.

C. Metraflex Company (The).

d. Pipeline Seal and Insulator, Inc.

e. Proco Products, Inc.

Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe.
Include type and number required for pipe material and size of pipe.

Pressure Plates: Stainless steel.

Connecting Bolts and Nuts: Stainless steel 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, available
manufacturers offering products that may be incorporated into the Work include,
but are not limited to, the following:

a.

Presealed Systems.
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24 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized
steel, plain ends.

B. Cast-lron Pipe Sleeves: Cast or fabricated “wall pipe”, equivalent to ductile-iron
pressure pipe, with plain ends and integral waterstop, unless otherwise indicated.

C. Sleeves for Rectangular Openings: Galvanized sheet steel with minimum 0.052- or
0.138-inch thickness as indicated and of length to suit application.

D. Coordinate sleeve selection and application with selection and application of
firestopping.

2.5 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 (34.5-MPa), 28-day compressive strength.
D. Packaging: Premixed and factory packaged.
2.6 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.

2. Sealant shall have VOC content of g/L or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24).

3. Sealant shall comply 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."

B. Silicone Foams: Multicomponent, silicone-based liquid elastomers that, when mixed,
expand and cure in place to produce a flexible, nonshrinking foam.

PART 3 - CONSTRUCTION METHODS
3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAL PENETRATIONS

A. Comply with NECA 1.
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Comply with NEMA VE 2 for cable tray and cable penetrations.

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 Division 07 Section "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 (6.4-mm) 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.

5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches
(50 mm) above finished floor level. Install sleeves during erection of floors.

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.

Roof-Penetration Sleeves: Seal penetration of individual raceways and cables with
flexible boot-type flashing units applied in coordination with roofing work.

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.

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

C.

Install sleeve-seal fittings in new walls and slabs as they are constructed.

260544-4



D. 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.

E. Secure nailing flanges to concrete forms.

F. Using grout, seal the space around outside of sleeve-seal fittings.

PART 4 - METHOD OF MEASUREMENT:
4.1 METHOD OF MEASUREMENT:

A No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:
5.1 METHOD OF PAYMENT:
A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in

the respective Lump Sum Bid.

B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 260553

IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - DESCRIPTION

1.1 SUMMARY

A

Section Includes:

Identification for raceways.

Identification of power and control cables.
Identification for conductors.

Equipment identification labels.

pPOONME

1.2 SUBMITTALS

A

Product Data: For each electrical identification product indicated.

1.3 QUALITY ASSURANCE

A

w

o O

m

Comply with ANSI A13.1.

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
Comply with ANSI Z535.4 for safety signs and labels.

Adhesive-attached labeling materials, including label stocks, laminating adhesives, and
inks used by label printers, shall comply with UL 969.

PART 2 - MATERIALS

2.1 POWER RACEWAY IDENTIFICATION MATERIALS

A

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum
length of color field for each raceway size.

Colors for Raceways Carrying Circuits at 600 V or Less:

1. Black letters on an orange field.
2. Legend: Indicate voltage and system or service type.

Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:

Preprinted, flexible label laminated with a clear, weather- and chemical-resistant coating
and matching wraparound adhesive tape for securing ends of legend label.
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2.2

2.3

Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less: Slit,
pretensioned, flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit
diameter of raceway or cable it identifies and to stay in place by gripping action.

Snap-Around, Color-Coding Bands for Raceways Carrying Circuits at 600 V or Less:
Slit, pretensioned, flexible, solid-colored acrylic sleeve, 2 inches (50 mm) long, with
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by
gripping action.

Write-On Tags: Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant
grommet and cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
2. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker

recommended by printer manufacturer.

POWER AND CONTROL CABLE IDENTIFICATION MATERIALS

A

Comply with ANSI A13.1 for minimum size of letters for legend and for minimum
length of color field for each raceway and cable size.

Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing ends
of legend label.

Write-On Tags: Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant
grommet and cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
2. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker

recommended by printer manufacturer.

Snap-Around Labels: Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve,
with diameter sized to suit diameter of raceway or cable it identifies and to stay in place
by gripping action.

Snap-Around, Color-Coding Bands: Slit, pretensioned, flexible, solid-colored acrylic
sleeve, 2 inches (50 mm) long, with diameter sized to suit diameter of raceway or cable it
identifies and to stay in place by gripping action.

CONDUCTOR IDENTIFICATION MATERIALS

A

Color-Coding Conductor Tape: Colored, self-adhesive vinyl tape not less than 3 mils
(0.08 mm) thick by 1 to 2 inches (25 to 50 mm) wide.
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Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather-
and chemical-resistant coating and matching wraparound adhesive tape for securing ends
of legend label.

Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit
identification legend machine printed by thermal transfer or equivalent process.

Write-On Tags: Polyester tag, 0.015 inch (0.38 mm) thick, with corrosion-resistant
grommet and cable tie for attachment to conductor or cable.

1. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
2. Marker for Tags: Machine-printed, permanent, waterproof, black ink marker

recommended by printer manufacturer.

24 EQUIPMENT IDENTIFICATION LABELS

A

Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by
thermal transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm).
Overlay shall provide a weatherproof and UV-resistant seal for label.

Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with
white letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10
mm).

Stenciled Legend: In nonfading, waterproof, black ink or paint. Minimum letter height
shall be 1 inch (25 mm).

PART 3 - CONSTRUCTION METHODS

3.1 INSTALLATION

A.

Location: Install identification materials and devices at locations for most convenient
viewing without interference with operation and maintenance of equipment.

Apply identification devices to surfaces that require finish after completing finish work.

Self-Adhesive ldentification Products: Clean surfaces before application, using materials
and methods recommended by manufacturer of identification device.

Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.

System Identification Color-Coding Bands for Raceways and Cables: Each color-coding
band shall completely encircle cable or conduit. Place adjacent bands of two-color
markings in contact, side by side. Locate bands at changes in direction, at penetrations of
walls and floors, at 50-foot (15-m) maximum intervals in straight runs, and at 25-foot
(7.6-m) maximum intervals in congested areas.
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Underground-Line Warning Tape: During backfilling of trenches install continuous
underground-line warning tape directly above line at 6 to 8 inches (150 to 200 mm)
below finished grade. Use multiple tapes where width of multiple lines installed in a
common trench or concrete envelope exceeds 16 inches (400 mm) overall.

Painted ldentification: Comply with requirements in Division 09 painting Sections for
surface preparation and paint application.

3.2 IDENTIFICATION SCHEDULE

A.

Accessible Raceways and Metal-Clad Cables, 600 V or Less, for Service, Feeder, and
Branch Circuits More Than 30 A, and 120 V to ground: Install labels at 10-foot (3-m)
maximum intervals.

Accessible Raceways and Cables within Buildings: ldentify the covers of each junction
and pull box of the following systems with self-adhesive vinyl labels with the wiring
system legend and system voltage. System legends shall be as follows:

1. Emergency Power.
2. Power.

Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull
and junction boxes, manholes, and handholes, use color-coding conductor tape to identify
the phase.

1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less: Use
colors listed below for ungrounded service feeder and branch-circuit conductors.

a. Color shall be factory applied or field applied for sizes larger than
No. 8 AWG, if authorities having jurisdiction permit.

b. Colors for 208/120-V Circuits:

1) Phase A: Black.
2) Phase B: Red.
3) Phase C: Blue.

C. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped
turns for a minimum distance of 6 inches (150 mm) from terminal points
and in boxes where splices or taps are made. Apply last two turns of tape
with no tension to prevent possible unwinding. Locate bands to avoid
obscuring factory cable markings.

Install instructional sign including the color-code for grounded and ungrounded
conductors using adhesive-film-type labels.

Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm,
control, and signal connections.
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1. Identify conductors, cables, and terminals in enclosures and at junctions,

terminals, and pull points. Identify by system and circuit designation.

2. Use system of marker tape designations that is uniform and consistent with

system used by manufacturer for factory-installed connections.

3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams,

and the Operation and Maintenance Manual.

Equipment Identification Labels: On each unit of equipment, install unique designation
label that is consistent with wiring diagrams, schedules, and the Operation and
Maintenance Manual. Apply labels to disconnect switches and protection equipment,
central or master units, control panels, control stations, terminal cabinets, and racks of
each system. Systems include power, lighting, control, communication, signal,
monitoring, and alarm systems unless equipment is provided with its own identification.

1. Labeling Instructions:

a. Indoor Equipment: Adhesive film label with clear protective overlay.
Unless otherwise indicated, provide a single line of text with 1/2-inch-
(13-mm-) high letters on 1-1/2-inch- (38-mm-) high label; where two
lines of text are required, use labels 2 inches (50 mm) high.

b. Outdoor Equipment: Stenciled legend 4 inches (100 mm) high.

C. Elevated Components: Increase sizes of labels and letters to those
appropriate for viewing from the floor.

d. Unless provided with self-adhesive means of attachment, fasten labels

with appropriate mechanical fasteners that do not change the NEMA or
NRTL rating of the enclosure.

PART 4 - METHOD OF MEASUREMENT:

4.1

METHOD OF MEASUREMENT:

A.

No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT:

5.1

METHOD OF PAYMENT:

A.

No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.

Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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SECTION 262816

ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - DESCRIPTION

11

1.2

13

14

SUMMARY
A. Section Includes:

1. Molded-case circuit breakers (MCCBSs).

DEFINITIONS

A. NC: Normally closed.

B. NO: Normally open.

C. SPDT: Single pole, double throw.
PERFORMANCE REQUIREMENTS

A. Seismic Performance: Enclosed switches and circuit breakers shall withstand the effects
of earthquake motions determined according to ASCE/SEI 7.

1. The term "withstand" means "the unit will remain in place without separation of
any parts from the device when subjected to the seismic forces specified and the
unit will be fully operational after the seismic event."

SUBMITTALS

A. Product Data: For each type of enclosed switch, circuit breaker, accessory, and
component indicated.

B. Shop Drawings: For enclosed switches and circuit breakers. Include plans, elevations,
sections, details, and attachments to other work.

1. Wiring Diagrams: For power, signal, and control wiring.

C. Seismic Qualification Certificates: For enclosed switches and circuit breakers,
accessories, and components, from manufacturer.

D. Field quality-control reports.

E. Operation and maintenance data.
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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.  Comply with NFPA 70.

PART 2 - MATERIALS

2.1

MOLDED-CASE CIRCUIT BREAKERS

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

1. New Circuit Breaker shall be of same manufacturer of panel to be installed in.

B. General Requirements: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with
interrupting capacity to comply with available fault currents.

C. Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads
and instantaneous magnetic trip element for short circuits.

PART 3 - CONSTRUCTION METHODS

3.1

3.2

3.3

INSTALLATION
A. Comply with NECA 1.

IDENTIFICATION

A. Comply with requirements in Division 26 Section "ldentification 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.

FIELD QUALITY CONTROL

A. Perform tests and inspections.
B. Acceptance Testing Preparation:
1. Test insulation resistance for each enclosed switch and circuit breaker,
component, connecting supply, feeder, and control circuit.
2. Test continuity of each circuit.
C. Tests and Inspections:
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1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

2. Correct malfunctioning units on-site, where possible, and retest to demonstrate
compliance; otherwise, replace with new units and retest.

D. Circuit breakers will be considered defective if they do not pass tests and inspections.

PART 4 - METHOD OF MEASUREMENT

4.1 METHOD OF MEASUREMENT

A. No separate measurement shall be made for work under this section.

PART 5 - BASIS OF PAYMENT

5.1 METHOD OF PAYMENT
A. No separate payment will be made for work under this Specification Section. The cost of
the work, complete in place, described in this Specification Section shall be included in
the respective Lump Sum Bid.
B. Costs include all labor, material, services and equipment necessary to complete the work
in every respect.

END OF SECTION
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CONTRACT _T201280105.01
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CONTRACT ID: T201280105.01 PROJECT (S): T201280105

All figures must be typewritten.

CONTRACTOR
LINE| ITEM | APPROX. |  UNIT PRICE | BID AMOUNT
NO | DESCRIPTION |  QUANTITY | mm—m e B
| |  AND UNITS | DOLLARS | CTS | DOLLARS |CTS
SECTION 0001 HVAC REPLACEMENT
| 763000 INITIAL EXPENSE | | \
0010 | LUMP | LUMP \
| | | \
| 763569 BUILDINGS SEE | | \
0020 | SPEC, PLANS | LUMP [ LUMP \






LIST OF SUBCONTRACTORS

In accordance with 29 Del. C. S6962(d)10a., a Pre-Bid Meeting will be held at the time and place listed
below to select the subcontractor categories to be included in the bids for performing the work required
for this contract:

PRE-BID MEETING

TIME :__10:30 AM
DATE : October 3, 2012

LOCATION : DelDOT Administration Center, 800 Bay Road, Dover, DE 19901







LIST OF SUBCONTRACTORS

This proposal is based on work to be performed by the Subcontractors listed below for the categories
selected at the Pre-Bid Meeting on

October 3, 2012 at 10:30 AM .

A bid submitted in the name of an individual should list the individual names followed by T/A and the
name of the company.

EXAMPLE: John Doe, T/A Doe Contracting Company
In accordance with Title 29, Subsection 6962(d)(10)b of the Delaware Code, a penalty of $2,000.00 will

be withheld from the successful bidder for each occurrence for the failure to utilize any or all of the
Subcontractors set forth below:

ADDRESS
CATEGORIES SUBCONTRACTOR CITY AND STATE







CERTIFICATION

Contract No. __T201280105.01 _

The undersigned bidder, whose address is
and telephone number is

hereby certifies the following:

I/We have carefully examined the location of the proposed work, the proposed plans and
specifications, and will be bound, upon award of this contract by the Department of Transportation, to
execute in accordance with such award, a contract with necessary surety bond, of which contract this
proposal and said plans and specifications shall be a part, to provide all necessary machinery, tools, labor
and other means of construction, and to do all the work and to furnish all the materials necessary to perform
and complete the said contract within the time and as required in accordance with the requirements of the
Department of Transportation, and at the unit prices for the various items as listed on the preceding pages.

The foregoing quantities are considered to be approximate only and are given as the basis for
comparison of bids. The Department of Transportation may increase or decrease the amount of any item or
portion of the work as may be deemed necessary or expedient. Any such increase or decrease in the quantity
for any item will not be regarded as a sufficient ground for an increase or decrease in the unit prices, nor in
the time allowed for the completion of the work, except as provided in the contract.

Accompanying this proposal is a surety bond or a security of the bidder assigned to the Department
of Transportation, for at least ten (10) percentum of total amount of the proposal, which deposit is to be
forfeited as liquidated damages in case this proposal is accepted, and the undersigned shall fail to execute
a contract with necessary bond, when required, for the performance of said contract with the Department of
Transportation, under the conditions of this proposal, within twenty (20) days after date of official notice of
the award of the contract as provided in the requirement and specifications hereto attached; otherwise said
deposit is to be returned to the undersigned.

I/We are licensed, or have initiated the license application as required by Section 2502, Chapter 25,
Title 30, of the Delaware Code.

By submission of this proposal, each bidder and each person signing on behalf of any bidder,
certifies as to its own organization, under penalty of perjury, that to the best of each signer’s knowledge and
belief:

1. The prices in this proposal have been arrived at independently without
collusion, consultation, communication, or Agreement with any other
bidder or with any competitor for the purpose of restricting competition.

2. Unless required by law, the prices which have been quoted in this proposal
have not been knowingly disclosed and will not knowingly be disclosed by
the bidder, directly or indirectly, to any other bidder or competitor prior to
the opening of proposals.

3. No attempt has been made or will be made by the bidder to induce any
other person, partnership, or corporation to submit or not to submit a
proposal for the purpose of restricting competition.

I/We acknowledge receipt and incorporation of addenda to this proposal as follows:

No. Date No. Date No. Date No. Date No. Date

(FAILURE TO ACKNOWLEDGE RECEIPT OF ALL ADDENDA WILL RESULT IN THE BID
BEING DECLARED NON-RESPONSIVE.)



Sealed and dated this day of in the year of our Lord two thousand and
_ (20_).
Name of Bidder (Organization)
Corporate By:

Seal Authorized Signature

Attest
Title
SWORN TO AND SUBSCRIBED BEFORE ME this day of ,20_
Notary
Seal

Notary



BID BOND

TO ACCOMPANY PROPOSAL
(Not necessary if security is used)

KNOW ALL MEN BY THESE PRESENTS That:

of in the County of and State of
as Principal, and of in the
County of and State of as Surety, legally authorized to do business in the State of
Delaware ("State"), are held and firmly unto the State in the sum of
Dollars ($ ), or percent not to exceed
Dollars ($ ) of amount of bid on Contract

No._T201280105.01 _, to be paid to the State for the use and benefit of its Department of Transportation
("DelDOT") for which payment well and truly to be made, we do bind ourselves, our and each of our heirs,
executors, administrators, and successors, jointly and severally for and in the whole firmly by these presents.

NOW THE CONDITION OF THIS OBLIGATION IS SUCH That if the above bounden Principal
who has submitted to the DelDOT a certain proposal to enter into this contract for the furnishing of certain
materiel and/or services within the State, shall be awarded this Contract, and if said Principal shall well and
truly enter into and execute this Contract as may be required by the terms of this Contract and approved by
the DelDOT, this Contract to be entered into within twenty days after the date of official notice of the award
thereof in accordance with the terms of said proposal, then this obligation shall be void or else to be and
remain in full force and virtue.

Sealed with seal and dated this day of in the year of our Lord two thousand and
(20_).

SEALED, AND DELIVERED IN THE
presence of

Name of Bidder (Organization)

Corporate By:
Seal Authorized Signature
Attest
Title
Name of Surety
Witness: By:

Title
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