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SE-310 

SE-310 

INVITATION FOR DESIGN-BID-BUILD CONSTRUCTION SERVICES 
  

AGENCY/OWNER:  University of South Carolina  

PROJECT NAME:  USC-Aiken Replace Roof Top Units at Student Activity Center  

PROJECT NUMBER:  H29-I363 50003417 CONSTRUCTION COST RANGE: $ 215,000  to $ 225,000  N/A   

PROJECT LOCATION:  University of South Carolina at Aiken  

DESCRIPTION OF PROJECT/SERVICES:  The purpose of this project is to remove and replace several packaged, gas fired, 

rooftop, air conditioners on the existing Student Activity Center on the USC-Aiken campus.  See drawings and technical 

specifications for further detailed information.  Small and Minority business participation highly encouraged.  

BID/SUBMITTAL DUE DATE:  4/8/2021  TIME:  3:00pm  NUMBER OF COPIES:  1  

PROJECT DELIVERY METHOD:   Design-Bid-Build  

AGENCY PROJECT COORDINATOR:  Hatice Hikmet  

EMAIL:  hikmeth@mailbox.sc.edu  TELEPHONE:  803-777-9994  

DOCUMENTS MAY BE OBTAINED FROM:  http://purchasing.sc.edu (see Solicitations & Awards, Facilities 

Procurements)  

  

BID SECURITY IS REQUIRED IN AN AMOUNT NOT LESS THAN 5% OF THE BASE BID. 

PERFORMANCE BOND REQUIRED? Yes   No   PAYMENT BOND REQUIRED? Yes   No   

DOCUMENT DEPOSIT AMOUNT: $  0.00  IS DEPOSIT REFUNDABLE  Yes   No   N/A   

Bidders must obtain Bidding Documents/Plans from the above listed source(s) to be listed as an official plan holder.  Bidders that rely on copies obtained from 

any other source do so at their own risk.  All written communications with official plan holders & bidders will be via email or website posting. 

Agency WILL NOT accept Bids send via email. 

  

All questions & correspondence concerning this Invitation shall be addressed to the A/E. 

A/E NAME:  ING Consulting, Inc.  

A/E CONTACT:  Steven Petersen  

EMAIL:  spetersen@ingconsultinginc.com  TELEPHONE:  706-744-1020 ext. 204  

  

PRE-BID CONFERENCE: Yes   No   MANDATORY ATTENDANCE: Yes   No   

PRE-BID DATE:   03-17-2021  TIME:   10:00am  

PRE-BID PLACE:   Conference Call (800) 753-1965 / Access Code 777 7162, Contact Brian Enter for Site Visits at 

803-641-3254  

BID OPENING PLACE:   Conference Call (800) 753-1965 / Access Code 777 7162  

BID DELIVERY ADDRESSES: 

HAND-DELIVERY:  MAIL SERVICE: 

Attn: Hatice Hikmet (bid enclosed H29-I363 50003417  Attn: Hatice Hikmet (bid enclosed H29-I363 50003417  

USC-Aiken Replace Roof Top Units at Student Activity Center)             USC-Aiken Replace Roof Top Units at Student Activity Center) 

1600 Hampton Street Suite 606  1600 Hampton Street Suite 606  

Columbia, SC  29208  Columbia, SC  29208  

  

IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes   No   
  

APPROVED BY:  DATE:        
 (OSE Project Manager) 
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SE-330

LUMP SUM BID FORM

Bidders shall submit bids on only Bid Form SE-330.

BF – 1 SE-330

BID SUBMITTED BY:       
(Bidder's Name)

BID SUBMITTED TO:  University of South Carolina
(Owner’s Name)

FOR: PROJECT  NAME:  USC-Aiken Replace Roof Top Units at Student Activity Center

PROJECT  NUMBER:  H29-I363 50003417

OFFER

§ 1. In response to the Invitation for Construction Services and in compliance with the Instructions to Bidders for the above-

named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a Contract with the Owner 

on the terms included in the Bidding Documents, and to perform all Work as specified or indicated in the Bidding 

Documents, for the prices and within the time frames indicated in this Bid and in accordance with the other terms and 

conditions of the Bidding Documents.

§ 2. Pursuant to SC Code § 11-35-3030(1), Bidder has submitted Bid Security as follows in the amount and form required by 

the Bidding Documents:

   Bid Bond with Power of Attorney    Electronic Bid Bond    Cashier's Check

(Bidder check one)

§ 3. Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the effects of 

said Addenda into this Bid:

(Bidder, check all that apply.  Note, there may be more boxes than actual addenda.  Do not check boxes that do not apply)

ADDENDA:   #1   #2   #3   #4   #5

§ 4. Bidder accepts all terms and conditions of the Invitation for Bids, including, without limitation, those dealing with the 

disposition of Bid Security.  Bidder agrees that this Bid, including all Bid Alternates, if any, may not be revoked or 

withdrawn after the opening of bids, and shall remain open for acceptance for a period of   60   Days following the Bid 

Date, or for such longer period of time that Bidder may agree to in writing upon request of the Owner. 

§ 5. Bidder herewith offers to provide all labor, materials, equipment, tools of trades and labor, accessories, appliances, 

warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes necessary to complete the 

following items of construction work:

§ 6.1 BASE BID WORK (as indicated in the Bidding Documents and generally described as follows):   The purpose of this project 

is to remove and replace several packaged, gas fired, rooftop, air conditioners on the existing Student Activity Center on 

the USC-Aiken campus.  See drawings and technical specifications for further detailed information.

$ , which sum is hereafter called the Base Bid.

(Bidder to insert Base Bid Amount on line above)
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SE-330

LUMP SUM BID FORM

Bidders shall submit bids on only Bid Form SE-330.

BF – 1A SE-330

§ 6.2 BID ALTERNATES as indicated in the Bidding Documents and generally described as follows:

ALTERNATE # 1 (Brief Description):        

 ADD TO or  DEDUCT FROM BASE BID:  $

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

ALTERNATE # 2 (Brief Description):        

 ADD TO or  DEDUCT FROM BASE BID:  $

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

ALTERNATE # 3 (Brief Description):        

 ADD TO or  DEDUCT FROM BASE BID:  $

(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)

§ 6.3 UNIT PRICES:

BIDDER offers for the Agency’s consideration and use, the following UNIT PRICES.  The UNIT PRICES offered by 
BIDDER indicate the amount to be added to or deducted from the CONTRACT SUM for each item-unit combination.  
UNIT PRICES include all costs to the Agency, including those for materials, labor, equipment, tools of trades and labor, 
fees, taxes, insurance, bonding, overhead, profit, etc.  The Agency reserves the right to include or not to include any of 
the following UNIT PRICES in the Contract and to negotiate the UNIT PRICES with BIDDER prior to including in the 
Contract.

UNIT OF

No. ITEM  MEASURE ADD DEDUCT

  1.   Additional 15-Ton Roof top unit replacement    1   $   $

  2.   Additional 5-Ton Roof top unit replacement    1   $   $

  3.   Additional 3-Ton Roof top unit replacement    1   $   $

  4.                  $   $

  5.                  $   $

  6.                  $   $
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SE-330

LUMP SUM BID FORM

BF – 2 SE-330

§ 7. LISTING OF PROPOSED SUBCONTRACTORS PURSUANT TO SECTION 3020(b)(i), CHAPTER 

35, TITLE 11 OF THE SOUTH CAROLINA CODE OF LAWS, AS AMENDED
(See Instructions on the following page BF-2A)

Bidder shall use the below-listed Subcontractors in the performance of the Subcontractor Classification work listed:

(A)

SUBCONTRACTOR

LICENSE CLASSIFICATION

or SUBCLASSIFICATION

NAME
(Completed by Owner)

(B)

LICENSE

CLASSIFICATION or

SUBCLASSIFICATION

ABBREVIATION
(Completed by Owner)

(C)

SUBCONTRACTOR and/or

PRIME CONTRACTOR
(Required - must be completed by Bidder)

(D)

SUBCONTRACTOR'S 

and/or

PRIME CONTRACTOR'S

SC LICENSE NUMBER
(Requested, but not Required)

BASE BID

N/A      

          

          

          

ALTERNATE #1

N/A      

          

          

          

ALTERNATE #2

N/A      

          

          

          

ALTERNATE #3

N/A      

          

          

          

If a Bid Alternate is accepted, Subcontractors listed for the Bid Alternate shall be used for the work of both the Alternate and the 
Base Bid work.

 .
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SE-330

LUMP SUM BID FORM

BF 3 SE-330

§ 8. LIST OF MANUFACTURERS, MATERIAL SUPPLIERS, AND SUBCONTRACTORS OTHER 

THAN SUBCONTRACTORS LISTED IN SECTION 7 ABOVE (FOR INFORMATION ONLY):

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to Owner upon the Owner’s 

request and within 24 hours of such request, a listing of manufacturers, material suppliers, and subcontractors, other than 

those listed in Section 7 above, that Bidder intends to use on the project.  Bidder acknowledges and agrees that this list is 

provided for purposes of determining responsibility and not pursuant to the subcontractor listing requirements of SC Code 

§ 11-35-3020(b)(i).

§ 9. TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES

a) CONTRACT TIME

Bidder agrees that the Date of Commencement of the Work shall be established in a Notice to Proceed to be issued 

by the Owner.  Bidder agrees to substantially complete the Work within     90   Calendar Days 

from the Date of Commencement, subject to adjustments as provided in the Contract Documents.

b) LIQUIDATED DAMAGES

Bidder further agrees that from the compensation to be paid, the Owner shall retain as Liquidated Damages the amount 

of $    250.00   for each Calendar Day the actual construction time required to achieve Substantial 

Completion exceeds the specified or adjusted time for Substantial Completion as provided in the Contract Documents.  

This amount is intended by the parties as the predetermined measure of compensation for actual damages, not as a 

penalty for nonperformance.

§ 10. AGREEMENTS

a) Bidder agrees that this bid is subject to the requirements of the laws of the State of South Carolina.

b) Bidder agrees that at any time prior to the issuance of the Notice to Proceed for this Project, this Project may be 

canceled for the convenience of, and without cost to, the State.

c) Bidder agrees that neither the State of South Carolina nor any of its agencies, employees or agents shall be responsible 

for any bid preparation costs, or any costs or charges of any type, should all bids be rejected or the Project canceled 

for any reason prior to the issuance of the Notice to Proceed. 

§ 11. ELECTRONIC BID BOND

By signing below, the Principal is affirming that the identified electronic bid bond has been executed and that the Principal 

and Surety are firmly bound unto the State of South Carolina under the terms and conditions of the AIA Document A310, 

Bid Bond, included in the Bidding Documents.

ELECTRONIC BID BOND NUMBER: 

SIGNATURE AND TITLE:
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LUMP SUM BID FORM

BF 4 SE-330

CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION

SC Contractor's License Number(s):

Classification(s) & Limits:

Subclassification(s) & Limits:

By signing this Bid, the person signing reaffirms all representation and certification made by both 

the person signing and the Bidder, including without limitation, those appearing in Article 2 of the 

SCOSE Version of the AIA Document A701, Instructions to Bidders, is expressly incorporated by 

reference.

BIDDER’S LEGAL NAME:

ADDRESS:

TELEPHONE:

EMAIL:

SIGNATURE: DATE:

PRINT NAME:

TITLE:











































































































































 

Updated 6/2/20 
 

COVID-19 RETURN TO WORK 

University of South Carolina Construction site guidelines 

 

1. All construction companies mobilizing for a University of South Carolina 

construction project must submit their regular Health & Safety Plan, as well as 

a site specific COVID-19 Health & Safety Plan.  

2. All Architectural or Engineering companies that will be visiting construction 

sites on campus must also submit a COVID-19 Health & Safety Plan. 

3. Contractors will be expected to have the following items (at a minimum) in 

their safety plans; 

a. Before mobilizing to the project site the General Contractor will work 

with their U of SC Project Manager to identify one point of entry and 

one point of exit to the jobsite if at all possible. 

b. The General Contractor and all Subcontractors will each have one 

individual from their company assigned as their COVID-19 contact 

point for related issues. 

c. The General Contractor will maintain a list of all individuals who 

access the site each day, this list will be kept for a minimum of four 

weeks. 

d. The General Contractor will NOT pass around a communal sign-in 

sheet to create the daily attendance list when the majority of 

workers are arriving each day, but will have one individual 

responsible for creating the list as individuals arrive.   

e. The General Contractor will ensure that workers who arrive on site 

each day are healthy and have no symptoms similar to those 

associated with COVID-19. If a worker is symptomatic, they will 

immediately leave campus and follow their employer’s protocol. 

Employees should not report to work on the U of SC campus if they 

have any of the symptoms that are common to those who test 

positive for Covid-19. 

f. Depending on the building where the construction work is taking 

place, the General Contractor will arrange for the start and 

completion of the work day to work around the times assigned for 



 

Updated 6/2/20 
 

passage between scheduled classes so that workers are not entering 

or exiting the jobsite as students are rotating classes. 

g. The General Contractor will encourage workers to stay on site for 

their whole shift, rather than leaving the site for lunch. The General 

Contractor will provide enough space for workers to take their lunch 

break without having to break the University mandated physical 

distancing guidelines or the maximum of 10 individuals together. If 

this requires allowing the workers to take their breaks and lunch in 

shifts, the General Contractor will accommodate this. 

h. The General Contractor and all Subcontractors will make every 

attempt to keep the same employees assigned to the same 

construction projects for the duration of their required scope of 

work. Assignments of rotating or random trades, work force 

personnel is highly discouraged. 

i. If feasible, depending on the jobsite and trade, the General 

Contractor and Subcontractors will divide their work crews into two 

separate groups that will work in separate areas and workers will not 

shift between groups once assigned. This should be done as, if a 

worker in one group is exposed and must self-quarantine, then the 

whole group must self-quarantine, however this will leave the 

separate work group able to continue working on the jobsite without 

shutting the whole jobsite down. The General Contractor may discuss 

the potential for achieving this by running two separate time shifts 

on the project with the U of SC Project Manager. 

j. The General Contractor will limit access to the jobsite trailer or office 

as required to maintain physical distancing guidelines whenever 

possible and face coverings will be worn if the 6’ distance cannot be 

maintained. 

k. Architects and Engineers that need to access the construction site for 

inspections or other related tasks are requested to schedule their site 

visits for late in the day after construction work has ceased for the 

day, if at all possible. 

l. The GC will have signage posted on site reminding workers to 

maintain the minimum 6’ physical distancing whenever possible and 
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that a face covering must be worn when that distance cannot be 

maintained. 

m. Workers will wear gloves at all times except when the task at hand 

cannot be performed safely with gloves on. 

n. Regular PPE guidelines will be maintained. 

o. Face coverings should be worn by workers whenever they are on 

campus and traveling to or from the job site. 

p. Workers will wash their hands each day when they enter and leave 

the jobsite.  This is the minimum requirement and more frequent 

hand washing is recommended. 

q. The General Contractor/Subcontractor will provide individual bottles 

of water for workers on site and NOT a cooler for communal use. 

r. The General Contractor and all subcontractors should avoid having 

workers share tools wherever possible.  If it is not possible to avoid, 

then tools should be cleaned before and after each individual use. 

s. The General Contractor and all subcontractors should avoid having 

employees share company vehicles wherever possible. If it is not 

possible to avoid, then the vehicle should be cleaned before and 

after each individual use. 

t. The General Contractor and all subcontractors will maintain a clean 

jobsite and trash will be removed on a daily basis by an individual 

who is wearing gloves and a face covering. 

u. The GC will ensure that the portable restroom facilities are sanitized 

daily. 

v. If a worker who has been on a U of SC construction site within the 

past 14 days is found to test positive for COVID-19, the General 

Contractor will immediately notify the U of SC Project Manager and 

advise which days the worker was on site and if the exposure 

appears to be work related on non-work related. 

w. If the GC or any of their subcontractors are advised by one of their 

employees that they have been potentially exposed to Covid-19 

within the previous 14 days and they have been advised to self-

quarantine, and that employee has been on a project site at the U of 

SC campus within that same 14 day period the employer must notify 
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the U of SC Project Manager and advise what days their employee 

was on site. 

x. If any individual who has been on the project jobsite is found to have 

tested positive for Covid-19, the construction site will be shut down 

immediately for thorough cleaning by the General Contractor. 

 



Project Name: USC Replace Roof Top Units at Student Activity Center

Project Number: H29-I363 50003417

University of South Carolina

CONTRACTOR’S ONE YEAR GUARANTEE

STATE OF ___________________________________________________________________________

COUNTY OF _________________________________________________________________________

WE__________________________________________________________________________

as Contractor on the above-named project, do hereby guarantee that all work executed under the 

requirements of the Contract Documents shall be free from defects due to faulty materials and /or 

workmanship for a period of one (1) year from date of acceptance of the work by the Owner and/or 

Architect/Engineer;  and hereby agree to remedy defects due to faulty materials and/or workmanship, and 

pay for any damage resulting wherefrom, at no cost to the Owner, provided; however, that the

following are excluded from this guarantee;

      Defects or failures resulting from abuse by Owner.

       Damage caused by fire, tornado, hail, hurricane, acts of God, wars, riots, or civil commotion.

_________________________________________

[Name of Contracting Firm]

*By________________________________

  Title_______________________________

*Must be executed by an office of the Contracting 

  Firm.

SWORN TO  before me this 

__________ day of ___________, 2____  (seal)

_________________________State 

My commission expires __________________
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SE-355 

PERFORMANCE BOND  

 1 of 2 SE-355 

KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        

       

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety) 

Name:         

Address:        

       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 

Name: University of South Carolina   

Address: 1300 Pickens Street  

Columbia, SC  29208  

hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the sum 

of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, executors, 

administrators, successors and assigns, jointly and severally, firmly by these presents. 

 

WHEREAS, Contractor has by written agreement dated           entered into a contract with Agency to construct 

State Project Name: USC-Aiken Replace Roof Top Units at Student Activity Center  

State Project Number: H29-I363 50003417  

Brief Description of Awarded Work: The purpose of this project is to remove and replace several packaged, gas fired, 

rooftop, air conditioners on the existing Student Activity Center on the USC-Aiken campus.  See drawings and technical 

specifications for further detailed information.  

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: ING Consulting, Inc.    

Address: 550 11th Street  

Augusta, Ga 30901  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 

 

IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated herein, do 

each cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent or representative. 

 

DATED this         day of       , 2      BOND NUMBER        
 (shall be no earlier than Date of Contract) 

 

CONTRACTOR SURETY 

 

By:    

(Seal) 

 

By:    

(Seal) 

 

Print Name:        

 

Print Name:        

 

Print Title:        

 

Print Title:        
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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SE-355 

PERFORMANCE BOND  

 2 of 2 SE-355 

NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 

themselves, their heirs, executors, administrators, successors and 

assigns to the Agency for the full and faithful performance of the 

contract, which is incorporated herein by reference. 

2. If the Contractor performs the contract, the Surety and the 

Contractor have no obligation under this Bond, except to participate 

in conferences as provided in paragraph 3.1. 

3. The Surety's obligation under this Bond shall arise after: 

3.1 The Agency has notified the Contractor and the Surety at the 

address described in paragraph 10 below, that the Agency is 

considering declaring a Contractor Default and has requested 

and attempted to arrange a conference with the Contractor and 

the Surety to be held not later than 15 days after receipt of such 

notice to discuss methods of performing the Contract.  If the 

Agency, the Contractor and the Surety agree, the Contractor 

shall be allowed a reasonable time to perform the Contract, but 

such an agreement shall not waive the Agency's right, if any, 

subsequently to declare a Contractor Default; or 

3.2 The Agency has declared a Contractor Default and formally 

terminated the Contractor's right to complete the Contract. 

4. The Surety shall, within 15 days after receipt of notice of the 

Agency's declaration of a Contractor Default, and at the Surety's 

sole expense, take one of the following actions: 

4.1 Arrange for the Contractor, with consent of the Agency, to 

perform and complete the Contract; or 

4.2 Undertake to perform and complete the Contract itself, through 

its agents or through independent contractors; or 

4.3 Obtain bids or negotiated proposals from qualified  contractors 

acceptable to the Agency for a contract for performance and 

completion of the Contract, arrange for a contract to be 

prepared for execution by the Agency and the contractor 

selected with the Agency's concurrence, to be secured with 

performance and payment bonds executed by a qualified 

surety equivalent to the Bonds issued on the Contract, and pay 

to the Agency the amount of damages as described in 

paragraph 7 in excess of the Balance of the Contract Sum 

incurred by the Agency resulting from the Contractor Default; 

or 

4.4 Waive its right to perform and complete, arrange for 

completion, or obtain a new contractor, and: 

4.4.1 After investigation, determine the amount for which it 

may be liable to the Agency and, within 60 days of waiving its 

rights under this paragraph, tender payment thereof to the 

Agency; or 

4.4.2 Deny liability in whole or in part and notify the 

Agency, citing the reasons therefore. 

5. Provided Surety has proceeded under paragraphs 4.1, 4.2, or 

4.3, the Agency shall pay the Balance of the Contract Sum to either: 

5.1 Surety in accordance with the terms of the Contract; or 

5.2 Another contractor selected pursuant to paragraph 4.3 to 

perform the Contract. 

5.3 The balance of the Contract Sum due either the Surety or 

another contractor shall be reduced by the amount of damages 

as described in paragraph 7. 

6. If the Surety does not proceed as provided in paragraph 4 with 

reasonable promptness, the Surety shall be deemed to be in default 

on this Bond 15 days after receipt of written notice from the Agency 

to the Surety demanding that the Surety perform its obligations under 

this Bond, and the Agency shall be entitled to enforce any remedy 

available to the Agency. 

6.1 If the Surety proceeds as provided in paragraph 4.4 and the 

Agency refuses the payment tendered or the Surety has denied 

liability, in whole or in part, then without further notice the 

Agency shall be entitled to enforce any remedy available to the 

Agency. 

6.2 Any dispute, suit, action or proceeding arising out of or relating 

to this Bond shall be governed by the Dispute Resolution 

process defined in the Contract Documents and the laws of the 

State of South Carolina. 

7. After the Agency has terminated the Contractor's right to 

complete the Contract, and if the Surety elects to act under paragraph 

4.1, 4.2, or 4.3 above, then the responsibilities of the Surety to the 

Agency shall be those of the Contractor under the Contract, and the 

responsibilities of the Agency to the Surety shall those of the Agency 

under the Contract.  To a limit of the amount of this Bond, but subject 

to commitment by the Agency of the Balance of the Contract Sum to 

mitigation of costs and damages on the Contract, the Surety is 

obligated to the Agency without duplication for: 

7.1 The responsibilities of the Contractor for correction of defective 

Work and completion of the Contract; and 

7.2 Additional legal, design professional and delay costs resulting 

from the Contractor's Default, and resulting from the actions or 

failure to act of the Surety under paragraph 4; and 

7.3 Damages awarded pursuant to the Dispute Resolution 

Provisions of the Contract. Surety may join in any Dispute 

Resolution proceeding brought under the Contract and shall be 

bound by the results thereof; and  

7.4 Liquidated Damages, or if no Liquidated Damages are specified 

in the Contract, actual damages caused by delayed performance 

or non-performance of the Contractor. 

8. The Surety shall not be liable to the Agency or others for 

obligations of the Contractor that are unrelated to the Contract, and 

the Balance of the Contract Sum shall not be reduced or set-off on 

account of any such unrelated obligations.  No right of action shall 

accrue on this Bond to any person or entity other than the Agency or 

its heirs, executors, administrators, or successors. 

9. The Surety hereby waives notice of any change, including 

changes of time, to the contract or to related subcontracts, purchase 

orders and other obligations. 

10. Notice to the Surety, the Agency or the Contractor shall be 

mailed or delivered to the address shown on the signature page. 

11. Definitions 

11.1 Balance of the Contract Sum: The total amount payable by the 

Agency to the Contractor under the Contract after all proper 

adjustments have been made, including allowance to the 

Contractor of any amounts to be received by the Agency in 

settlement of insurance or other Claims for damages to which 

the Contractor si entitled, reduced by all valid and proper 

payments made to or on behalf of the Contractor under the 

Contract. 

11.2 Contractor Default: Failure of the Contractor, which has neither 

been remedied nor waived, to perform the Contract or otherwise 

to comply with the terms of the Contract. 
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LABOR & MATERIAL PAYMENT BOND  

 1 of 2 SE-357 

KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        

       

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety) 

Name:         

Address:        

       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 

Name: University of South Carolina   

Address: 1300 Pickens Street  

Columbia, SC  29208  

hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the sum 

of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, executors, 

administrators, successors and assigns, jointly and severally, firmly by these presents. 

 

WHEREAS, Contractor has by written agreement dated          entered into a contract with Agency to construct  

State Project Name: USC-Aiken Replace Roof Top Units at Student Activity Center  

State Project Number: H29-I363 50003417  

Brief Description of Awarded Work: The purpose of this project is to remove and replace several packaged, gas fired, 

rooftop, air conditioners on the existing Student Activity Center on the USC-Aiken campus.  See drawings and technical 

specifications for further detailed information.   

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: ING Consulting, Inc.  

Address: 550 11th Street  

Augusta, GA 30901  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 

 

 

 

IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated herein, do 

each cause this Labor & Material Payment Bond to be duly executed on its behalf by its authorized officer, agent or representative. 

 

DATED this         day of       , 2      BOND NUMBER        
 (shall be no earlier than Date of Contract) 

 

CONTRACTOR SURETY 

 

By:   

(Seal) 

 

By:   

(Seal) 

 

Print Name:        

 

Print Name:        

 

Print Title:        

 

Print Title:        
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 

themselves, their heirs, executors, administrators, successors and 

assigns to the Agency to pay for all labor, materials and equipment 

required for use in the performance of the Contract, which is 

incorporated herein by reference. 

2. With respect to the Agency, this obligation shall be null and 

void if the Contractor: 

2.1 Promptly makes payment, directly or indirectly, for all sums 

due Claimants; and 

2.2 Defends, indemnifies and holds harmless the Agency from all 

claims, demands, liens or suits by any person or entity who 

furnished labor, materials or equipment for use in the 

performance of the Contract. 

3. With respect to Claimants, this obligation shall be null and void 

if the Contractor promptly makes payment, directly or indirectly, for 

all sums due. 

4. With respect to Claimants, and subject to the provisions of Title 

29, Chapter 5 and the provisions of §11-35-3030(2)(c) of the SC 

Code of Laws, as amended, the Surety’s obligation under this Bond 

shall arise as follows: 

4.1 Every person who has furnished labor, material or rental 

equipment to the Contractor or its subcontractors for the work 

specified in the Contract, and who has not been paid in full 

therefore before the expiration of a period of ninety (90) days 

after the date on which the last of the labor was done or 

performed by him or material or rental equipment was 

furnished or supplied by him for which such claim is made, 

shall have the right to sue on the payment bond for the amount, 

or the balance thereof, unpaid at the time of institution of such 

suit and to prosecute such action for the sum or sums justly due 

him. 

4.2 A remote claimant shall have a right of action on the payment 

bond upon giving written notice by certified or registered mail 

to the Contractor within ninety (90) days from the date on 

which such person did or performed the last of the labor or 

furnished or supplied the last of the material or rental 

equipment upon which such claim is made. 

4.3 Every suit instituted upon a payment bond shall be brought in 

a court of competent jurisdiction for the county or circuit in 

which the construction contract was to be performed, but no 

such suit shall be commenced after the expiration of o ne year 

after the day on which the last of the labor was performed or 

material or rental equipment was supplied by the person 

bringing suit. 

5. When the Claimant has satisfied the conditions of paragraph 4, 

the Surety shall promptly and at the Surety’s expense take the 

following actions: 

5.1 Send an answer to the Claimant, with a copy to the Agency, 

within sixty (60) days after receipt of the claim, stating the 

amounts that are undisputed and the basis for challenging any 

amounts that are disputed. 

5.2 Pay or arrange for payment of any undisputed amounts. 

5.3 The Surety’s failure to discharge its obligations under this 

paragraph 5 shall not be deemed to constitute a waiver of 

defenses the Surety or Contractor may have or acquire as to a 

claim.  However, if the Surety fails to discharge its obligations 

under this paragraph 5, the Surety shall indemnify the Claimant 

for the reasonable attorney’s fees the Claimant incurs to recover 

any sums found to be due and owing to the Claimant. 

6. Amounts owed by the Agency to the Contractor under the 

Contract shall be used for the performance of the Contract and to 

satisfy claims, if any, under any Performance Bond.  By the 

Contractor furnishing and the Agency accepting this Bond, they 

agree that all funds earned by the contractor in the performance of 

the Contract are dedicated to satisfy obligations of the Contractor 

and the Surety under this Bond, subject to the Agency’s prior right 

to use the funds for the completion of the Work. 

7. The Surety shall not be liable to the Agency, Claimants or others 

for obligations of the Contractor that are unrelated to the Contract.  

The Agency shall not be liable for payment of any costs or expenses 

of any claimant under this bond, and shall have under this Bond no 

obligations to make payments to, give notices on behalf of, or 

otherwise have obligations to Claimants under this Bond. 

8. The Surety hereby waives notice of any change, including 

changes of time, to the Contract or to related Subcontracts, purchase 

orders and other obligations. 

9. Notice to the Surety, the Agency or the Contractor shall be 

mailed or delivered to the addresses shown on the signature page.  

Actual receipt of notice by Surety, the Agency or the contractor, 

however accomplished, shall be sufficient compliance as of the date 

received at the address shown on the signature page. 

10. By the Contractor furnishing and the Agency accepting this 

Bond, they agree that this Bond has been furnished to comply with 

the statutory requirements of the South Carolina Code of Laws, as 

amended, and further, that any provision in this Bond conflicting 

with said statutory requirements shall be deemed deleted herefrom 

and provisions conforming to such statutory or other legal 

requirement shall be deemed incorporated herein.  The intent is that 

this Bond shall be construed as a statutory Bond and not as a 

common law bond. 

11. Upon request of any person or entity appearing to be a potential 

beneficiary of this bond, the Contractor shall promptly furnish a 

copy of this Bond or shall permit a copy to be made. 

12. Any dispute, suit, action or proceeding arising out of or relating 

to this Bond shall be governed by the laws of the State of South 

Carolina. 

13. DEFINITIONS 

13.1 Claimant:  An individual or entity having a direct contract 

with the Contractor or with a Subcontractor of the Contractor 

to furnish labor, materials, or equipment for use in the 

performance of the Contract.  The intent of this Bond shall be 

to include without limitation in the terms “labor, materials or 

equipment” that part of water, gas, power, light, heat, oil, 

gasoline, telephone service or rental equipment used in the 

Contract, architectural and engineering services required for 

performance of the Work of the Contractor and the 

Contractor’s Subcontractors, and all other items for which a 

mechanic’s lien might otherwise be asserted. 

13.2 Remote Claimant:  A person having a direct contractual 

relationship with a subcontractor of the Contractor or 

subcontractor, but no contractual relationship expressed or 

implied with the Contractor. 

13.3 Contract:  The agreement between the Agency and the 

Contractor identified on the signature page, including all 

Contract Documents and changes thereto. 
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SE-380 CHANGE ORDER NO.:       

CHANGE ORDER TO DESIGN-BID-BUILD CONSTRUCTION CONTRACT

AGENCY: University of South Carolina

PROJECT NAME: USC-Aiken Replace Roof Top Units at Student Activity Center

PROJECT NUMBER: H29-I363 50003417

CONTRACTOR:      CONTRACT DATE:      

This Contract is changed as follows: (Insert description of change in space provided below)

     

ADJUSTMENTS IN THE CONTRACT SUM:

1. Original Contract Sum: $      

2. Change in Contract Sum by previously approved Change Orders:      

3. Contract Sum prior to this Change Order $    0.00

4. Amount of this Change Order:      

5. New Contract Sum, including this Change Order: $    0.00

ADJUSTMENTS IN THE CONTRACT TIME:

1. Original Substantial Completion Date:      

2. Sum of previously approved increases and decreases in Days:      Days

3. Change in Days for this Change Order      Days

4. Total Number of Days added to this Contract including this Change Order    0  Days

5. New Substantial Completion Date:      

CONTRACTOR ACCEPTANCE:

BY: Date:       
(Signature of Representative)

Print Name of Representative:       

A/E RECOMMENDATION FOR ACCEPTANCE:

BY: Date:       
(Signature of Representative)

Print Name or Representative:       

AGENCY ACCEPTANCE AND CERTIFICATION:
I certify that the Agency has authorized, unencumbered funds available for obligation to this contract.

BY: Date:       
(Signature of Representative)

Print Name of Representative:       

Change is within Agency Construction Contract Change Order Certification of: $        Yes  No  

APPROVED BY: DATE:      
(OSE Project Manager)

SUBMIT THE FOLLOWING TO OSE

1. SE-380, fully completed and signed by the Contractor, A/E and Agency;
2. Detailed back-up information, with OH&P shown, from the Contractor/Subcontractor(s) that justifies the costs and schedule changes shown.
3. If any item exceeds Agency certification, OSE will approved the SE-380 and return to Agency.
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SECTION 220513 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and 

Division 1 Specification Sections, apply to this Section.

1.2 SUMMARY

A. This Section includes the following:

1. Piping materials and installation instructions common to most piping systems.

2. Transition fittings.

3. Dielectric fittings.

4. Sleeves.

5. Escutcheons.

6. Grout.

7. Equipment installation requirements common to equipment sections.

8. Painting and finishing.

9. Concrete bases.

10. Supports and anchorages.

1.3 DEFINITIONS

A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and 

duct shafts, 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 in duct shafts.

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.

F. The following are industry abbreviations for plastic materials:

1. ABS:  Acrylonitrile-butadiene-styrene plastic.

2. CPVC:  Chlorinated polyvinyl chloride plastic.

3. PE:  Polyethylene plastic.

4. PVC:  Polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:
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1. EPDM:  Ethylene-propylene-diene terpolymer rubber.

2. NBR:  Acrylonitrile-butadiene rubber.

1.4 QUALITY ASSURANCE

A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding 

Code--Steel."

B. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may 

be furnished provided such proposed equipment is approved in writing and connecting electrical services, 

circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies 

are specified, equipment shall comply with requirements.

C. All items provided under this Contract shall be of the latest model.  No outdated and/or discontinued 

items will be permitted.

D. No asbestos products will be permitted on the jobsite or within anything installed at the jobsite.

1.5 DELIVERY, STORAGE, AND HANDLING

A. 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.

B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

1.6 COORDINATION

A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, 

to allow for mechanical installations.

B. Coordinate requirements and provide access panels and doors for mechanical items requiring access that 

are concealed behind finished surfaces.  Access panels and doors are specified in Division 8 Section 

"Access Doors and Frames."

C. Any work that can result in an interruption to the operation of existing mechanical systems shall only be 

performed with the approval and coordination the Owner and/or Architect.

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. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 

products that may be incorporated into the Work include limited to the manufacturers specified.
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2.2 JOINING MATERIALS

A. Refer to individual Division 22 piping Sections for special joining materials not listed below.

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

ASTM B 813.

C. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, 

unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise 

indicated.

2.3 TRANSITION FITTINGS

A. Plastic-to-Metal Transition Fittings:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent 

dimensions; one end with threaded brass insert, and one solvent-cement-joint end.

1. Manufacturers:

a. Eslon Thermoplastics.

2.4 ESCUTCHEONS

A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around 

pipe, tube, and insulation of insulated piping and an OD that completely covers opening.

B. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish.

C. Split-Plate, Stamped-Steel Type:  With  exposed-rivet hinge, set screw or spring clips, and chrome-plated 

finish.

2.5 GROUT

A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.

1. Characteristics:  Post-hardening, volume-adjusting, nonstaining, noncorrosive, nongaseous, and 

recommended for interior and exterior applications.

2. Design Mix:  5000-psi, 28-day compressive strength.

3. Packaging:  Premixed and factory packaged.

PART 3 - EXECUTION

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS

A. Install piping according to the following requirements and Division 22 Sections specifying piping 

systems.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  

Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump 

sizing, and other design considerations.  Install piping as indicated unless deviations to layout are 

approved on Coordination Drawings.
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C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and 

service areas.

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or 

parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

F. Install piping to permit valve servicing.

G. Install piping at indicated slopes.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Install piping to allow application of insulation.

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

L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:

1. New Piping:

a. Piping with Fitting or Sleeve Protruding from Wall:  One-piece, deep-pattern type.

b. Chrome-Plated Piping:  One-piece, cast-brass type with polished chrome-plated finish.

c. Insulated Piping:  One-piece, stamped-steel type with spring clips.

d. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, cast-brass type 

with polished chrome-plated finish.

e. Bare Piping at Wall and Floor Penetrations in Finished Spaces:  One-piece, stamped-steel 

type.

f. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece or split-casting, cast-

brass type with polished chrome-plated finish.

g. Bare Piping at Ceiling Penetrations in Finished Spaces:  One-piece, stamped-steel type or 

split-plate, stamped-steel type with concealed hinge and set screw.

h. Bare Piping in Unfinished Service Spaces:  One-piece, cast-brass type with polished 

chrome-plated finish.

i. Bare Piping in Unfinished Service Spaces:  One-piece, stamped-steel type with   concealed 

or exposed-rivet hinge and set screw or spring clips.

M. Sleeves are not required for core-drilled holes.

N. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 

penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 7 Section "Through-

Penetration Firestop Systems" for materials.

O. Verify final equipment locations for roughing-in.

P. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.
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3.2 PIPING JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 22 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. 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.

E. 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.

3.3 PIPING CONNECTIONS

A. Make connections according to the following, unless otherwise indicated:

1. Install unions, in piping NPS 2 and smaller, adjacent to each valve and at final connection to each 

piece of equipment.

2. Install flanges, in piping NPS 2-1/2 and larger, adjacent to flanged valves and at final connection 

to each piece of equipment.

3. Dry Piping Systems:  Install dielectric unions and flanges to connect piping materials of dissimilar 

metals.

4. Wet Piping Systems:  Install dielectric coupling and nipple fittings to connect piping materials of 

dissimilar metals.

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS

A. Install equipment to allow maximum possible headroom unless specific mounting heights are not 

indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building systems and components 

in exposed interior spaces, unless otherwise indicated.

C. Install mechanical 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.

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

3.5 PAINTING

A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and 

procedures to match original factory finish.
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3.6 CONCRETE BASES

A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written 

instructions and according to seismic codes at Project.

1. Construct concrete bases of dimensions indicated, but not less than 4 inches larger in both 

directions than supported unit.

2. Place and secure anchorage devices.  Use supported equipment manufacturer's setting drawings, 

templates, diagrams, instructions, and directions furnished with items to be embedded.

3. Install anchor bolts to elevations required for proper attachment to supported equipment.

4. Install anchor bolts according to anchor-bolt manufacturer's written instructions.

5. Use 3000-psi, 28-day compressive-strength concrete and reinforcement if not otherwise noted.

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES

A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to 

support and anchor mechanical materials and equipment.

B. Field Welding:  Comply with AWS D1.1.

3.8 GROUTING

A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other equipment base 

plates, and anchors.

B. Clean surfaces that will come into contact with grout.

C. Provide forms as required for placement of grout.

D. Avoid air entrapment during placement of grout.

E. Place grout on concrete bases and provide smooth bearing surface for equipment.

F. Place grout around anchors.

G. Cure placed grout.

END OF SECTION 220513
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SECTION 220533 – MECHANICAL IDENTIFICATION

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following mechanical identification materials and their installation:

1. Equipment labels.

2. Pipe markers.

3. Valve tags.

1.2 SUBMITTALS

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

1.3 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.

1.4 QUALITY ASSURANCE

A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of Piping 

Systems," for letter size, length of color field, colors, and viewing angles of identification 

devices for piping.

B. All items provided under this Contract shall be of the latest model.  No outdated and/or 

discontinued items will be permitted.

C. No asbestos products will be permitted on the jobsite or within anything installed at the jobsite.

PART 2 - PRODUCTS

2.1 EQUIPMENT LABELS

A. Metal Labels for Equipment:

1. Material and Thickness:  Stainless steel, 0.025-inch minimum thickness, and having 

predrilled or stamped holes for attachment hardware.
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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:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 

for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 

size of principal lettering.

a. All data on label shall be permanent and shall be either stamped or engraved into 

the metal.  Engraving shall be machine applied.  Hand engraving is not be 

acceptable.

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

B. Plastic Labels for Equipment:

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware.

2. Letter Color:  Black.

3. Background Color:  White.

4. Maximum Temperature:  Able to withstand temperatures up to 160 deg F.

5. Minimum Label Size:  Length and width vary for required label content, but not less than 

2-1/2 by 3/4 inch.

6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 

inches, 1/2 inch for viewing distances up to 72 inches, and proportionately larger lettering 

for greater viewing distances.  Include secondary lettering two-thirds to three-fourths the 

size of principal lettering.

7. Attachment:  Stainless-steel self-tapping screws or contact-type permanent adhesive, 

compatible with label and with substrate.

C. Label Content:  Include equipment's Drawing designation or unique equipment number.

2.2 PIPING IDENTIFICATION DEVICES

A. Manufactured Pipe Markers, General:  Preprinted, color-coded, with lettering indicating service, 

and showing direction of flow.

1. Colors:  Comply with ASME A13.1, unless otherwise indicated.

2. Lettering:  Use piping system terms indicated and abbreviate only as necessary for each 

application length.

3. Pipes with OD, Including Insulation, Less Than 6 Inches:  Full-band pipe markers 

extending 360 degrees around pipe at each location.

4. Pipes with OD, Including Insulation, 6 Inches and Larger:  Either full-band or strip-type 

pipe markers at least three times letter height and of length required for label.

5. Arrows:  Integral with piping system service lettering to accommodate both directions; or 

as separate unit on each pipe marker to indicate direction of flow.

B. Self-Adhesive Pipe Markers:  Plastic with pressure-sensitive, permanent-type, self-adhesive 

back.

C. Plastic Tape:  Continuously printed, vinyl tape at least 3 mils thick with pressure-sensitive, 

permanent-type, self-adhesive back.

1. Width for Markers on Pipes with OD, Including Insulation, Less Than 6 Inches:  3/4 inch 

minimum.
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2. Width for Markers on Pipes with OD, Including Insulation, 6 Inches or Larger:  1-1/2 inches 

minimum.

2.3 VALVE IDENTIFICATION DEVICES

A. Plastic Labels for Equipment:

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 

1/8 inch thick, and having predrilled holes for attachment hardware.

2. Letter Color:  Black.

3. Background Color:  White.

PART 3 - EXECUTION

3.1 APPLICATIONS, GENERAL

A. Products specified are for applications referenced in other Division 23 Sections.  If more than 

single-type material, device, or label is specified for listed applications, selection is Installer's 

option.

3.2 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 

encapsulants.

3.3 EQUIPMENT IDENTIFICATION

A. Install or permanently fasten labels on each major item of mechanical equipment.

B. Locate equipment labels where accessible and visible and not exposed to direct sunlight.

C. Equipment label installation requirements:

1. Metal Labels:

a. Wall Mounted Heat Pump Units.

2. Plastic Labels:

a. Exhaust Fans

b. Smoke Dampers

c. Smoke Damper Access Panels

d. Electric Heaters

e. Main control and operating valves, including safety devices and hazardous units 

such as gas outlets.

f. Strainers, filters, humidifiers, water-treatment systems, and similar equipment.
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3.4 PIPING IDENTIFICATION

A. Install manufactured pipe markers indicating service on each piping system.  Install with flow 

indication arrows showing direction of flow.

1. Pipes with OD, Including Insulation, Less Than 6 Inches:  Self-adhesive pipe markers.  

Use color-coded, self-adhesive plastic tape, 1-1/2 inches wide, lapped at least 1-1/2 inches at 

both ends of pipe marker, and covering full circumference of pipe.

2. Pipes with OD, Including Insulation, 6 Inches and Larger:  Self-adhesive pipe markers.  

Use color-coded, self-adhesive plastic tape, at least 1-1/2 inches wide, lapped at least 3 

inches at both ends of pipe marker, and covering full circumference of pipe.

B. Locate pipe markers and color bands where piping is exposed in finished spaces; machine 

rooms;  accessible maintenance spaces such as furred wall chase and plenums; and exterior 

nonconcealed locations as follows:

1. Near each valve and control device.

2. Near each branch connection, excluding short takeoffs for fixtures and terminal units.  

Where flow pattern is not obvious, mark each pipe at branch.

3. Near penetrations through walls, floors, ceilings, and nonaccessible enclosures.

4. At access doors, manholes, and similar access points that permit view of concealed 

piping.

5. Near major equipment items and other points of origination and termination.

6. Spaced at maximum intervals of 50 feet along each run.  Reduce intervals to 25 feet in areas 

of congested piping and equipment.

3.5 VALVE IDENTIFICATION

A. Install manufactured markers on ceiling grid runner with self-tapping white screws indicating 

location of above ceiling valve.

3.6 ADJUSTING AND CLEANING

A. Relocate mechanical identification materials and devices that have become visually blocked by 

other work.

B. Clean faces of mechanical identification devices.

END OF SECTION 220533
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Balancing Air Systems:

a. Constant-volume air systems.

1.2 DEFINITIONS

A. AABC:  Associated Air Balance Council.

B. TAB:  Testing, adjusting, and balancing.

C. TABB:  Testing, Adjusting, and Balancing Bureau.

D. TAB Specialist:  An entity engaged to perform TAB Work.

1.3 SUBMITTALS

A. Certified TAB reports.

1.4 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.

2. TAB Technician:  Employee of the TAB contractor and who is certified by AABC as a TAB 

technician.

B. Certify TAB field data reports and perform the following:

1. Review field data reports to validate accuracy of data and to prepare certified TAB reports.

2. Certify that the TAB team complied with the approved TAB plan and the procedures specified and 

referenced in this Specification.

C. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect.

D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, 

"Instrumentation."

E. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."

F. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - 

"System Balancing."

1.5 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.

1.6 COORDINATION

A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, HVAC 

controls installers, and other mechanics to operate HVAC systems and equipment to support and assist 

TAB activities.

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

1.7 QUALITY ASSURANCE

A. All items provided under this Contract shall be of the latest model.  No outdated and/or discontinued 

items will be permitted.

B. No asbestos products will be permitted on the jobsite or within anything installed at the jobsite.

PART 2 - PRODUCTS (Not Applicable)

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine the Contract Documents to become familiar with Project requirements and to discover 

conditions in systems' designs that may preclude proper TAB of systems and equipment.

B. Examine systems for installed balancing devices, such as test ports, flow-control devices, and manual 

volume dampers.  Verify that locations of these balancing devices are accessible.

C. Examine the approved submittals for HVAC systems and equipment.

D. Examine design data including HVAC system descriptions.

E. 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.

F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and 

adjusting specified in individual Sections have been performed.

G. Examine test reports specified in individual system and equipment Sections.

H. Examine HVAC equipment and filters and verify that bearings are greased, and equipment with 

functioning controls is ready for operation.

I. Examine heat-transfer coils for clean and straight fins.

J. Examine operating safety interlocks and controls on HVAC equipment.

K. 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:

1. Permanent electrical-power wiring is complete.

2. Automatic temperature-control systems are operational.

3. Equipment and duct access doors are securely closed.

4. Balance, smoke, and fire dampers are open.

5. Ceilings are installed in critical areas where air-pattern adjustments are required and access to 

balancing devices is provided.

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

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.
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1. Comply with requirements in ASHRAE 62.1, 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. Install and join new insulation that matches removed materials.  Restore insulation, coverings, 

vapor barrier, and finish according to Section 230713 "HVAC Insulation."

C. Mark equipment and balancing devices, including damper-control positions, fan-speed-control knobs, and 

similar controls and devices, with paint or other suitable, permanent identification material to show final 

settings.

D. Take and report testing and balancing measurements in inch-pound (IP) units.

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS

A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended 

testing procedures.  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 louvers and dampers, heat-wheels, heat-wheel fans, and the 

return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.

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.

I. 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.

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan 

manufacturer.

1. Measure total airflow.

a. Where sufficient space in ducts is unavailable for Pitot-tube traverse measurements, 

measure airflow at terminal outlets and inlets and calculate the total airflow.

2. Measure fan static pressures as follows to determine actual static pressure:

a. Measure outlet static pressure as far downstream from the fan as practical and upstream 

from restrictions in ducts such as elbows and transitions.

b. Measure static pressure directly at the fan outlet or through the flexible connection.  If 

flexible connection is damaged, it shall be replaced, not patched.

c. Measure inlet static pressure of single-inlet fans in the inlet duct as near the fan as possible, 

upstream from the flexible connection, and downstream from duct restrictions.

3. Measure static pressure across each component that makes up an air-handling unit.

a. Report the cleanliness status of filters and the time static pressures are measured.
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4. 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.

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 amperage in full-cooling, full-heating, 

economizer, and any other operating mode to determine the maximum required brake horsepower.

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

within specified tolerances.

1. 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.

2. Measure static pressure at a point downstream from the balancing damper, and adjust volume 

dampers until the proper static pressure is achieved.

3. Remeasure each submain and branch duct after all have been adjusted.  Continue to adjust 

submain and branch ducts to indicated airflows within specified tolerances.

C. Measure air outlets and inlets without making adjustments.

1. Measure terminal outlets using a direct-reading hood or outlet manufacturer's written instructions 

and calculating factors.

D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated 

values.  Make adjustments using branch volume dampers.

1. Adjust each outlet in same room or space to within specified tolerances of indicated quantities 

without generating noise levels above the limitations prescribed by the Contract Documents.

2. Adjust patterns of adjustable outlets for proper distribution without drafts.

3.6 PROCEDURES FOR MOTORS

A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:

1. Manufacturer's name, model number, and serial number.

2. Motor horsepower rating.

3. Motor rpm.

4. Efficiency rating.

5. Nameplate and measured voltage, each phase.

6. Nameplate and measured amperage, each phase.

7. Starter thermal-protection-element rating.

3.7 PROCEDURES FOR CONDENSING SECTIONS

A. Verify proper rotation of fans.

B. Measure entering- and leaving-air temperatures.

C. Record compressor data.

3.8 PROCEDURES FOR HEAT-TRANSFER COILS

A. Measure, adjust, and record the following data for each electric heating coil:

1. Nameplate data.

2. Airflow.

3. Entering- and leaving-air temperature at full load.
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4. Voltage and amperage input of each phase at full load and at each incremental stage.

5. Calculated kilowatt at full load.

6. Fuse or circuit-breaker rating for overload protection.

B. Measure, adjust, and record the following data for each refrigerant coil:

1. Dry-bulb temperature of entering and leaving air.

2. Wet-bulb temperature of entering and leaving air.

3. Airflow.

4. Air pressure drop.

5. Refrigerant suction pressure and temperature.

3.9 PROCEDURES FOR ENERGY RECOVERY WHEELS

A. Measure, adjust, and record the following data for each energy recovery wheel:

1. Nameplate data.

2. Outside air and exhaust air flowrates.

3. Voltage and amperage input of wheel drive motor and each fan motor.

4. Dry-bulb & wet-bulb temperatures of entering outside air, leaving tempered air, entering relief air, 

and leaving relief air.

5. Fan static pressures and wheel air pressure drop

3.10 TOLERANCES

A. Set HVAC system's air flow rates within the following tolerances:

1. Supply, Return, and Exhaust Fans and Equipment with Fans:  Plus or minus 10 percent.

2. Air Outlets and Inlets:  Plus or minus 10 percent.

3.11 FINAL REPORT

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

systems and balanced systems.

1. Include a certification sheet at the front of the report's binder, signed and sealed by the certified 

testing and balancing engineer.

2. Include a list of instruments used for procedures, along with proof of calibration.

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

1. Fan curves.

2. Manufacturers' test data.

3. Field test reports prepared by system and equipment installers.

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

data.

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

1. Title page.

2. Name and address of the TAB contractor.

3. Project name.

4. Project location.

5. Architect's name and address.

6. Engineer's name and address.

7. Contractor's name and address.

8. Report date.

9. Signature of TAB supervisor who certifies the report.

10. Table of Contents with the total number of pages defined for each section of the report.  Number 

each page in the report.
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11. 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.

12. Nomenclature sheets for each item of equipment.

13. Notes to explain why certain final data in the body of reports vary from indicated values.

14. Test conditions for fans including the following:

a. Conditions of filters.

b. Cooling coil, wet- and dry-bulb conditions.

c. 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, return, and exhaust airflows.

2. Duct, outlet, and inlet sizes.

3. Balancing stations.

4. Position of balancing devices.

END OF SECTION 230593
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SECTION 23 11 23 – FACILITY NATURAL GAS PIPING

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Pipes, tubes, and fittings.

2. Piping specialties.

3. Piping and tubing joining materials.

4. Valves.

5. Pressure regulators.

1.2 PERFORMANCE REQUIREMENTS

A. Minimum Operating-Pressure Ratings:

1. Piping and Valves:  100 psig minimum unless otherwise indicated.

B. Natural-Gas System Pressures:  Two pressure ranges.  Primary pressure is 5 psig and is reduced to secondary 

pressure of 0.5 psig or less at equipment per manufacturer requirements.

1.3 ACTION SUBMITTALS

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

B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and details for fabrication of 

pipe anchors, hangers, supports for multiple pipes, and attachments of the same to building structure.  Detail location 

of anchors and expansion joints and loops.

1.4 INFORMATIONAL SUBMITTALS

A. Welding certificates.

B. Field quality-control reports.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.6 QUALITY ASSURANCE

A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 

"Structural Welding Code - Steel."

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

Code.
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C. 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.

PART 2 - PRODUCTS

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. Malleable-Iron Threaded Fittings:  ASME B16.3, Class 150, standard pattern.

2. Wrought-Steel Welding Fittings:  ASTM A 234/A 234M for butt welding and socket welding.

3. Unions:  ASME B16.39, Class 150, malleable iron with brass-to-iron seat, ground joint, and threaded ends.

4. 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.

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

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

a. OmegaFlex, Inc. TracePipe PS-II

b. TracPipe® PS-II systems must only be installed by a qualified person who has been trained 

through the TracPipe Counter Strike Gas Piping Installation Program. All installations must 

comply with local code requirements and the instructions contained in the TracPipe 

Counter Strike Design and Installation Guide.

2. Tubing:  ASTM A 240/A 240M, corrugated, Series 300 stainless steel.

2.2 PIPING SPECIALTIES

A. Appliance Flexible Connectors:

1. Indoor, Fixed-Appliance Flexible Connectors:  Comply with ANSI Z21.24.

2. Indoor, Movable-Appliance Flexible Connectors:  Comply with ANSI Z21.69.

3. Outdoor, Appliance Flexible Connectors:  Comply with ANSI Z21.75.

4. Corrugated stainless-steel tubing with polymer coating.

5. Operating-Pressure Rating:  0.5 psig.

6. End Fittings:  Zinc-coated steel.

7. Threaded Ends:  Comply with ASME B1.20.1.

8. Maximum Length:  72 inches

B. Y-Pattern Strainers:

1. Body:  ASTM A 126, Class B, cast iron with bolted cover and bottom drain connection.

2. End Connections:  Threaded ends for NPS 2 and smaller.

3. Strainer Screen:  40-mesh startup strainer, and perforated stainless-steel basket with 50 percent free area.

4. CWP Rating:  125 psig.

C. 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.

http://www.specagent.com/LookUp/?ulid=4518&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806859&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806859&mf=04&src=wd
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2.3 JOINING MATERIALS

A. Joint Compound and Tape:  Suitable for natural gas.

B. 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.

C. 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.

2.4 MANUAL GAS SHUTOFF VALVES

A. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33.

1. CWP Rating:  125 psig.

2. Threaded Ends:  Comply with ASME B1.20.1.

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

4. 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.

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

B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.

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

a. BrassCraft Manufacturing Company; a Masco company.

b. Conbraco Industries, Inc.; Apollo Div.

c. Lyall, R. W. & Company, Inc.

d. McDonald, A. Y. Mfg. Co.

e. Perfection Corporation; a subsidiary of American Meter Company.

2. Body:  Bronze, complying with ASTM B 584.

3. Ball:  Chrome-plated bronze.

4. Stem:  Bronze; blowout proof.

5. Seats:  Reinforced TFE; blowout proof.

6. Packing:  Threaded-body packnut design with adjustable-stem packing.

7. Ends:  Threaded, flared, or socket as indicated in "Underground Manual Gas Shutoff Valve Schedule" and 

"Aboveground Manual Gas Shutoff Valve Schedule" Articles.

8. CWP Rating:  600 psig.

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

jurisdiction.

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

C. Bronze Plug Valves:  MSS SP-78.

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

a. Lee Brass Company.

b. McDonald, A. Y. Mfg. Co.

2. Body:  Bronze, complying with ASTM B 584.

3. Plug:  Bronze.

4. Ends:  Threaded, socket, as indicated in "Underground Manual Gas Shutoff Valve Schedule" and 

"Aboveground Manual Gas Shutoff Valve Schedule" Articles.

5. Operator:  Square head or lug type with tamperproof feature where indicated.

http://www.specagent.com/LookUp/?ulid=4521&mf=04&mf=95&src=wd&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822946&mf=04&src=wd
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http://www.specagent.com/LookUp/?ulid=4524&mf=04&mf=95&src=wd&mf=04&src=wd
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6. Pressure Class:  125 psig.

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

jurisdiction.

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

D. Valve Boxes:

1. Cast-iron, two-section box.

2. Top section with cover with "GAS" lettering.

3. Bottom section with base to fit over valve and barrel a minimum of 5 inches in diameter.

4. Adjustable cast-iron extensions of length required for depth of bury.

5. Include tee-handle, steel operating wrench with socket end fitting valve nut or flat head, and with stem of 

length required to operate valve.

2.5 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 NPS 2 and smaller.

B. Line Pressure Regulators:  Comply with ANSI Z21.80.

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

a. Actaris.

b. American Meter Company.

c. Maxitrol Company.

2. Body and Diaphragm Case:  Cast iron or die-cast aluminum.

3. Springs:  Zinc-plated steel; interchangeable.

4. Diaphragm Plate:  Zinc-plated steel.

5. Seat Disc:  Nitrile rubber resistant to gas impurities, abrasion, and deformation at the valve port.

6. Orifice:  Aluminum; interchangeable.

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

8. Single-port, self-contained regulator with orifice no larger than required at maximum pressure inlet, and no 

pressure sensing piping external to the regulator.

9. Pressure regulator shall maintain discharge pressure setting downstream, and not exceed 150 percent of 

design discharge pressure at shutoff.

10. Overpressure Protection Device:  Factory mounted on pressure regulator.

11. Atmospheric Vent:  Factory- or field-installed, stainless-steel screen in opening if not connected to vent 

piping.

12. Maximum Inlet Pressure:  5 psig.

2.6 DIELECTRIC UNIONS

C. Dielectric Unions:

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

a. Capitol Manufacturing Company.

b. Central Plastics Company.

c. Hart Industries International, Inc.

http://www.specagent.com/LookUp/?uid=123456806877&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806878&mf=04&src=wd
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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.

2. 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.

2.7 LABELING AND IDENTIFYING

D. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and 

identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a 

description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal 

detector when tape is buried up to 30 inches deep; colored yellow.

PART 3 - EXECUTION

3.1 OUTDOOR PIPING INSTALLATION

A. Comply with NFPA 54 the International Fuel Gas Code for installation and purging of natural-gas piping.

B. Install fittings for changes in direction and branch connections.

C. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.

D. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.

E. Install pressure gage upstream and downstream from each service regulator.  

F. Install rooftop natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.

G. Do not use natural-gas piping as grounding electrode.

3.2 INDOOR PIPING INSTALLATION

A. Comply with NFPA 54 the International Fuel Gas Code for installation and purging of natural-gas piping.

B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated 

locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design 

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

C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to 

allow for mechanical installations.

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

E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to 

building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.

http://www.specagent.com/LookUp/?uid=123456806890&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806891&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456806892&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822973&mf=04&src=wd
http://www.specagent.com/LookUp/?uid=123456822975&mf=04&src=wd
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F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.

G. Locate valves for easy access.

H. Install piping free of sags and bends.

I. Install fittings for changes in direction and branch connections.

J. Verify final equipment locations for roughing-in.

K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.

L. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  

Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.

1. Construct drips and sediment traps using tee fitting with bottom outlet plugged or capped.  Use nipple a 

minimum length of 3 pipe diameters, but not less than 3 inches long and same size as connected pipe.  Install 

with space below bottom of drip to remove plug or cap.

M. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor 

channels unless indicated to be exposed to view.

N. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.

O. Connect branch piping from top or side of horizontal piping.

P. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.

Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified 

in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."

R. Install sleeve seals for piping penetrations of concrete walls and slabs.  

S. Install escutcheons for piping penetrations of walls, ceilings, and floors.  

3.3 VALVE INSTALLATION

A. Install manual gas shutoff valve for each gas appliance ahead of strainer, gauge & regulator.

B. Install underground valves with valve boxes.

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

testing.

D. Install anode for metallic valves in underground PE piping.

3.4 PIPING JOINT CONSTRUCTION

A. Ream ends of pipes and tubes and remove burrs.

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

C. Threaded Joints:

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

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.

D. 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.

3.5 HANGER AND SUPPORT INSTALLATION

A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for 

HVAC Piping and Equipment."

B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:

1. NPS 1 and Smaller:  Maximum span, 96 inches; minimum rod size, 3/8 inch.

2. NPS 1-1/4:  Maximum span, 108 inches; minimum rod size, 3/8 inch.

3. NPS 1-1/2 and NPS 2:  Maximum span, 108 inches; minimum rod size, 3/8 inch.

C. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum 

rod sizes:

1. NPS 3/8:  Maximum span, 48 inches; minimum rod size, 3/8 inch.

2. NPS 1/2:  Maximum span, 72 inches; minimum rod size, 3/8 inch.

3. NPS 3/4 and Larger:  Maximum span, 96 inches; minimum rod size, 3/8 inch.

3.6 CONNECTIONS

A. Connect to existing utility's gas main according to drawings, utility's procedures and requirements.  Coordinate meter 

pass requirements indicated on drawings and pay all utility fees necessary to upgrade meter for new CFH 

requirements.  Coordinate and install new tie-in of 5psi supply piping to new project addition.

B. Install gas pressure regulators where equipment inlet pressure limits are exceeded by design pressure of gas 

distribution system, where shown on drawings, and where detailed on drawings.

C. Install piping adjacent to appliances to allow service and maintenance of appliances.

D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of each gas-

fired appliance and equipment.  Install union between valve and appliances or equipment.

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

appliance.  See detail on drawing.

3.7 LABELING AND IDENTIFYING

A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve 

identification.

B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below 

subgrade under pavements and slabs.
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3.8 FIELD QUALITY CONTROL

A. Test, inspect, and purge natural gas according to NFPA 54 the International Fuel Gas Code and authorities having 

jurisdiction.

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

C. Prepare test and inspection reports.

3.9 INDOOR & ROOFTOP ABOVEGROUND PIPING SCHEDULE

D. Above slab Indoor and Rooftop distribution piping shall be the following:

1. Steel pipe with malleable-iron fittings and threaded joints.  Piping shall be painted per specifications.

3.10 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE

A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following:

1. Gas Service Rated; Lubricated bronze plug valve.

B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:

1. Gas Service Rated; Two-piece, full regular-port, bronze ball valves with bronze trim.

C. Valves in branch piping for single appliance shall be the following:

1. Gas Service Rated; Two-piece, full-port, bronze ball valves with bronze trim.

3.11 CLEANING AND PAINTING

A. Exposed piping shall be painted.  

1. Painting of above suspended ceilings or piping concealed from view is not required. 

a. Refer to Architectural Specifications for additional painting requirements.  

2. Clean surfaces prior to painting. Immediately after cleaning, prime metal surfaces with SSPC Paint 25 or 

SSPC Paint 25 metal primer applied to a minimum dry film thickness of 0.04 mm 1.5 mils. Exercise care to 

avoid painting, regulators, vents, and valve operator devices. 

3. Upon completion of painting, remove materials which were used to protect devices.  Replace items which 

have been inadvertently painted and provide new clean devices of the proper type. 

4. Finish primed surfaces as follows:

a. Systems in Finished Areas

1) Finished areas are defined as areas where walls or ceilings are painted or are constructed of a 

prefinished material. Paint primed surfaces with two coats of paint to match adjacent surfaces 

and label per specifications. 

2) Systems piping exposed in Unfinished Areas and on Roof.

Prime per above & Paint piping with A-A-2962A gloss SAFTEY YELLOW applied to a 

minimum dry film thickness of 0.04 mm 1.6 mils.

END OF SECTION 23 11 23
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SECTION 237413 - PACKAGED, OUTDOOR, CENTRAL-STATION AIR-HANDLING UNITS

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes packaged, outdoor, central-station air-handling units (rooftop units) with the 

following components and accessories:

1. Direct-expansion cooling.

2. Gas furnace.

3. Roof curbs.

1.2 DEFINITIONS

A. Outdoor-Air Refrigerant Coil:  Refrigerant coil in the outdoor-air stream to reject heat during 

cooling operations and to absorb heat during heating operations.  "Outdoor air" is defined as the 

air outside the building or taken from outdoors and not previously circulated through the system.

B. Outdoor-Air Refrigerant-Coil Fan:  The outdoor-air refrigerant-coil fan in RTU’s.  "Outdoor air" 

is defined as the air outside the building or taken from outdoors and not previously circulated 

through the system.

C. RTU:  Rooftop unit.  As used in this Section, this abbreviation means packaged, outdoor, central-

station air-handling units.  This abbreviation is used regardless of whether the unit is mounted on 

the roof or on a concrete base on ground.

D. Supply-Air Fan:  The fan providing supply-air to conditioned space.  "Supply air" is defined as the 

air entering a space from air-conditioning, heating, or ventilating apparatus.

E. Supply-Air Refrigerant Coil:  Refrigerant coil in the supply-air stream to absorb heat (provide 

cooling) during cooling operations and to reject heat (provide heating) during heating operations.  

"Supply air" is defined as the air entering a space from air-conditioning, heating, or ventilating 

apparatus.

1.3 ACTION SUBMITTALS

A. Product Data:  Include manufacturer's technical data for each RTU, 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.

1. Wiring Diagrams:  Power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.6 QUALITY ASSURANCE

A. ARI Compliance:

1. Comply with ARI 210/240 and ARI 340/360 for testing and rating energy efficiencies for 

RTU’s.

2. Comply with ARI 270 for testing and rating sound performance for RTU’s.
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B. ASHRAE Compliance:

1. Comply with ASHRAE 15 for refrigerant system safety.

2. Comply with ASHRAE 33 for methods of testing cooling and heating coils.

3. Comply with applicable requirements in ASHRAE 62.1, Section 5 - "Systems and 

Equipment" and Section 7 - "Construction and Startup."

C. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6 - "Heating, Ventilating, and Air-Conditioning."

D. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B.

E. UL Compliance:  Comply with UL 1995.

F. 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.

1.7 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace 

components of RTU’s that fail in materials or workmanship within specified warranty period.

1. Warranty Period for Compressors:  Manufacturer's standard, but not less than five years 

from date of Substantial Completion.

2. Warranty Period for Gas Furnace Heat Exchangers:  Manufacturer's standard, but not less 

than 20 years from date of Substantial Completion.

3. Warranty Period for Solid-State Ignition Modules:  Manufacturer's standard, but not less 

than three years from date of Substantial Completion.

4. Warranty Period for Control Boards:  Manufacturer's standard, but not less than three 

years from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated 

on Drawings or a comparable product by one of the following:

1. Carrier Corporation.

2. Trane; American Standard Companies, Inc.

3. York; Johnson Controls Inc.

2.2 EQUIPMENT

A. General:

1. Factory-assembled, single-piece heating and cooling unit. Contained within the unit 

enclosure shall be all factory wiring, piping, refrigerant charge (R-410A), operating oil 

charge, dual refrigerant circuits, microprocessor based control system and associated 

hardware, and all special features required prior to field start-up.

B. Unit Cabinet:

1. Constructed of galvanized steel, bonderized and pre-coated with a baked enamel finish.

a. Top cover shall be 18-gage sheet metal with 0.75-in. thick, 1.5-lb density, 

fiberglass insulation.

b. Access panels and doors shall be 20-gage sheet metal with 0.5-in. thick, 1.5-lb 

density, fiberglass insulation.

c. Corner and center posts shall be 16-gage galvanized steel.
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d. Base pans in the heating and return air sections shall be 16-gage galvanized 

steel.

e. Base pans in the condenser section shall be 16-gage galvanized steel.

f. Compressor rail shall be 12-gage galvanized steel.

g. Condensate pan shall be 16-gage stainless steel.

h. Air baffles shall be 18-gage galvanized steel with 0.5-in. thick, 1.5-lb density, 

fiberglass insulation.

i. Base rail shall be 14-gage galvanized steel.

j. Fan deck (indoor and outdoor section) shall be 16-gage galvanized steel.

2. Unit casing shall be capable of withstanding 500-hour salt spray exposure per ASTM 

B117 (scribed specimen).

3. Sides shall have person-sized insulated hinged access doors for easy access to the control 

box and other areas requiring servicing. Each door shall seal against a rubber gasket to 

help prevent air and water leakage and be equipped to permit ease and safety during 

servicing.

4. Interior cabinet surfaces shall be sheet metal lined or insulated with flexible fire-retardant 

material, coated on the air side.

5. Unit shall have a factory-installed sloped condensate drain connection made from 

stainless steel.

6. Equipped with lifting lugs to facilitate overhead rigging.

7. Filters shall be accessible through a hinged access panel without requiring any special 

tools.

C. Fans:

1. Indoor Evaporator Fans:

a. Double-width/double-inlet, centrifugal, belt driven, forward-curved type with 

single outlet discharge.

b. Fan shaft bearings shall be of the pillow block type with positive locking collar 

and lubrication provisions.

c. Statically and dynamically balanced.

d. Evaporator fan shaft bearings shall have a life of 200,000 hours at design 

operating conditions in accordance with ANSI B3.15.

e. Solid fan shaft construction.

2. Condenser Fans:

a. Fans shall be direct-driven propeller type only, with corrosion-resistant blades 

riveted to corrosion resistant steel supports.

b. Discharge air vertically upward and protected by PVC coated steel wire safety 

guards.

c. Statically and dynamically balanced.

3. Supply Fan Drive:  Unit shall be equipped with multi-speed motor.

D. Compressors:

1. Fully hermetic, scroll type compressors with overload protection and short cycle 

protection with minimum on and off timers.

2. Factory rubber-in-shear mounted for vibration isolation.

3. Reverse rotation protection capability.

4. Crankcase heaters shall only be activated during compressor off mode.

E. Coils:
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1. Evaporator coil shall have aluminum plate fins mechanically bonded to seamless 

internally grooved copper tubes with all joints brazed.

2. Coils shall be leak tested at 150 psig and pressure tested at 650 psig.

3. Condenser coil shall have aluminum plate fins mechanically bonded to seamless 

internally grooved copper tubes with all joints brazed.

F. Refrigerant Components: Unit shall be equipped with dual refrigerant circuits each containing:

1. Solid core filter drier.

2. Thermostatic expansion valve.

3. Fusible plug.

G. Filter Section: Standard filter section shall be supplied with 2-in. thick MERV-7 fiberglass filters.

H. Controls and Safeties:

1. Unit Controls:

a. Unit control with standard suction pressure and condensing pressure transducers.

b. Compressor minimum run time (3 minutes) and minimum off time (3 minutes) 

are provided.

c. Service diagnostic mode.

d. Optional integrated economizer control or two-position self-closing adjustable 

outside-air damper.

2. Safeties:

a. Unit shall incorporate a solid-state compressor lockout which provides reset 

capability should any of the following safety devices trip and shut off 

compressor:

1.) Compressor lockout protection provided for either internal or external 

overload.

2.) Low-pressure protection.

3.) Freeze protection (evaporator coil).

4.) High-pressure protection (high pressure switch or internal).

5.) Compressor reverse rotation protection.

6.) Loss of charge protection.

b. Supply-air sensor shall be located in the unit and should be used for economizer 

control and compressor stage control.

I. Operating Characteristics:

1. Unit shall be capable of starting and running at 115 F ambient outdoor temperature per 

maximum load criteria of ARI Standard 340/360.

2. Unit shall operate in cooling down to an outdoor ambient temperature of 32 F.

3. Unit shall be provided with fan time delay to prevent cold air delivery.

J. Electrical Requirements: All unit power wiring shall enter unit cabinet at a single location.

K. Motors:

1. Compressor motors shall be cooled by refrigerant gas passing through motor windings 

and shall have either internal line break thermal and current overload protection or 

external current overload modules with compressor temperature sensors.

2. All condenser-fan motors shall be totally enclosed 3-phase type with permanently 

lubricated ball bearings, class F insulation and internal, automatic-reset thermal overload 

protection or manual reset calibrated circuit breakers.

3. All indoor-fan motors shall meet the minimum efficiency requirements as established by 

the Energy Policy Act.



USC-Aiken Replace Roof Top Units at Student Activity Center

University of South Carolina Aiken

Project No. H29-I363 50003417

PACKAGED, OUTDOOR, CENTRAL-

STATION AIR-HANDLING UNITS 237413-5

L. Special Features:

1. Integrated Economizer:

a. Economizer shall meet the requirements of ASHRAE 90.1.

b. Economizer shall be furnished and installed complete with recirculated air 

dampers, outside air dampers, and controls.

c. All dampers shall be low leakage type and gear driven.

d. Capable of introducing up to 100% outdoor air for minimum ventilation as well 

as free cooling.

e. Damper actuator shall be gear driven, 24-v fully modulating design.

f. Economizer outdoor hood shall be pre-painted.

g. Economizer shall utilize differential enthalpy control strategy.

2. Barometric Relief Damper Package:

a. Package shall include damper, seals, hardware, and hoods to relieve excess 

internal pressure.

b. Damper shall close due to gravity upon unit shutdown.

3. Convenience Outlet: Shall be factory-installed and internally mounted with an externally 

accessible 115-v, 15 amp GFI, female receptacle with hinged cover. A step-down 

transformer and overload protection shall be included so no additional wiring is 

necessary.

4. Non-Fused Disconnect Switch: Shall be factory-installed, internally mounted, and UL 

approved. Non-fused switch shall provide unit power shutoff. Shall be accessible from 

outside the unit and shall provide power off lockout capability.

5. Hail Guard, Condenser Coil Grille: Shall protect the condenser coil from hail, flying 

debris, and damage by large objects without increasing unit clearances.

6. Humidity Sensors: Outside and return air humidity sensors shall be provided and used for 

differential enthalpy economizer changeover.

7. 2-Inch Filters: Filter section shall be supplied with 2-in. thick MERV-8 pleated fiberglass 

filters.

8. BACnet Protocol Translator:  A controller-based module shall provide unit control 

protocol conversion to BACnet Master-Slave/Twisted-Pair (MS/TP).  Unit controls shall 

be fully visible and operable via the building control system specified elsewhere.  

Communication between the various control systems shall be by BACnet protocols.

2.3 GAS FURNACE

A. Description:  Factory assembled, piped, and wired; complying with ANSI Z21.47 and NFPA 54.

1. CSA Approval:  Designed and certified by and bearing label of CSA.

B. Burners:  Stainless steel.

1. Fuel:  Natural gas.

2. Ignition:  Electronically controlled electric spark or hot-surface igniter with flame sensor.

C. Heat-Exchanger and Drain Pan:  Stainless steel.

D. Power Vent:  Integral, motorized centrifugal fan interlocked with gas valve.

E. Safety Controls:

1. Gas Control Valve:  Two stage.
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2. 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.

2.4 ROOF CURBS

A. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-

installed wood nailer; complying with NRCA standards.

1. Curb Insulation and Adhesive:  Comply with NFPA 90A or NFPA 90B.

a. Materials:  ASTM C 1071, Type I or II.

b. Thickness:  1 inch.

2. Application:  Factory applied with adhesive and mechanical fasteners to the internal 

surface of curb.

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:  14 inches.

PART 3 - EXECUTION

3.1 INSTALLATION

A. Roof Curb:  Install on roof structure or concrete base, level and secure, according to NRCA's 

"Low-Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail 

for Rooftop Air Handling Units and Ducts." Install RTU’s on curbs and coordinate roof 

penetrations and flashing with roof construction. Secure RTU’s to upper curb rail, and secure curb 

base to roof framing or concrete base with anchor bolts.

B. Unit Support:  Install unit level on structural curbs.  Coordinate wall penetrations and flashing 

with wall construction.  Secure RTU’s to structural support with anchor bolts.

C. Install condensate drain, minimum connection size, with trap and indirect connection to nearest 

roof drain or area drain.

D. Duct installation requirements are specified in other HVAC Sections.  Drawings indicate the 

general arrangement of ducts.  The following are specific connection requirements:

1. Install ducts to termination at top of roof curb.

2. Remove roof decking only as required for passage of ducts.  Do not cut out decking 

under entire roof curb.

3. Connect supply ducts to RTU’s with flexible duct connectors specified in Section 233300 

"Duct Accessories."

4. Install return-air duct continuously through roof structure.

3.2 FIELD QUALITY CONTROL

A. Perform tests and inspections and prepare test reports.
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1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 

to assist in testing.  Report results in writing.

B. Tests and Inspections:

1. After installing RTU’s and after electrical circuitry has been energized, test units for 

compliance with requirements.

2. Inspect for and remove shipping bolts, blocks, and tie-down straps.

3. Operational Test:  After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation.

4. Test and adjust controls and safeties.  Replace damaged and malfunctioning controls and 

equipment.

C. Remove and replace malfunctioning units and retest as specified above.

3.3 CLEANING AND ADJUSTING

A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 

provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 

two visits to site during other-than-normal occupancy hours for this purpose.

B. After completing system installation and testing, adjusting, and balancing RTU and air-

distribution systems, clean filter housings and install new filters.

3.4 OPERATOR INSTRUCTION

A. Provide instruction session for owner’s personnel regarding operation and maintenance of units 

and setting of unit controls.

END OF SECTION 237413
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	A/E CONTACT:  Steven Petersen
	EMAIL:  spetersen@ingconsultinginc.com  TELEPHONE:  706-744-1020 ext. 204
	PRE-BID CONFERENCE: Yes   No   MANDATORY ATTENDANCE: Yes   No
	PRE-BID DATE:          TIME:   10:00am
	PRE-BID PLACE:   Conference Call (800) 753-1965 / Access Code 777 7162
	BID DELIVERY ADDRESSES:
	HAND-DELIVERY:  MAIL SERVICE:
	Attn: Hatice Hikmet (bid enclosed H29-I363 50003417  Attn: Hatice Hikmet (bid enclosed H29-I363 50003417
	USC-Aiken Replace Roof Top Units at Student Activity Center)             USC-Aiken Replace Roof Top Units at Student Activity Center)
	1600 Hampton Street Suite 606  1600 Hampton Street Suite 606
	Columbia, SC  29208  Columbia, SC  29208
	IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes   No
	APPROVED BY:  DATE:

	(3) A701 Slip Sheet_0
	(5) SE-330-Lump Sum Bid Form without Pg 2A 2020_0
	BID SUBMITTED BY:
	BID SUBMITTED TO:  University of South Carolina
	FOR: PROJECT  NAME:  USC-Aiken Replace Roof Top Units at Student Activity Center
	PROJECT  NUMBER:  H29-I363 50003417
	OFFER
	ADDENDA:   #1   #2   #3   #4   #5
	ALTERNATE # 1 (Brief Description):
	ALTERNATE # 2 (Brief Description):
	(Bidder to mark appropriate box to clearly indicate the price adjustment offered for each Alternate)
	ALTERNATE # 3 (Brief Description):
	BIDDER offers for the Agency’s consideration and use, the following UNIT PRICES.  The UNIT PRICES offered by BIDDER indicate the amount to be added to or deducted from the CONTRACT SUM for each item-unit combination.  UNIT PRICES include all costs to the Agency, including those for materials, labor, equipment, tools of trades and labor, fees, taxes, insurance, bonding, overhead, profit, etc.  The Agency reserves the right to include or not to include any of the following UNIT PRICES in the Contract and to negotiate the UNIT PRICES with BIDDER prior to including in the Contract.
	UNIT OF
	No.   ITEM   MEASURE   ADD   DEDUCT
	1.    Additional 15-Ton Roof top unit replacement     1    $    $
	2.    Additional 5-Ton Roof top unit replacement     1    $    $
	3.    Additional 3-Ton Roof top unit replacement     1    $    $
	4.                       $    $
	5.                       $    $
	6.                       $    $
	CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION
	SC Contractor's License Number(s):
	Classification(s) & Limits:
	Subclassification(s) & Limits:
	By signing this Bid, the person signing reaffirms all representation and certification made by both the person signing and the Bidder, including without limitation, those appearing in Article 2 of the SCOSE Version of the AIA Document A701, Instructions to Bidders, is expressly incorporated by reference.
	TELEPHONE:
	EMAIL:
	SIGNATURE:  DATE:
	PRINT NAME:
	Title:

	(6) A101 Slip Sheet_0
	(7) A201 Slip Sheet_0
	(9) One Year Guarantee_0
	(10) SE-355-Performance Bond_2020_0
	(11) SE-357-Labor & Material Payment Bond_2020_0
	(12) SE-380-Change Order to Construction Contract_2020_0
	APPROVED BY:  DATE:

	(13) Technical Specifications_0
	220513 - BASIC MECHANICAL MATERIALS AND METHODS_0
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 1 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. This Section includes the following:

	1.3 DEFINITIONS
	A. Finished Spaces:  Spaces other than mechanical and electrical equipment rooms, furred spaces, pipe and duct shafts, 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 in duct shafts.
	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.
	F. The following are industry abbreviations for plastic materials:
	G. The following are industry abbreviations for rubber materials:

	1.4 QUALITY ASSURANCE
	A. Steel Support Welding:  Qualify processes and operators according to AWS D1.1, "Structural Welding Code--Steel."
	B. Electrical Characteristics for Mechanical Equipment:  Equipment of higher electrical characteristics may be furnished provided such proposed equipment is approved in writing and connecting electrical services, circuit breakers, and conduit sizes are appropriately modified.  If minimum energy ratings or efficiencies are specified, equipment shall comply with requirements.
	C. All items provided under this Contract shall be of the latest model.  No outdated and/or discontinued items will be permitted.
	D. No asbestos products will be permitted on the jobsite or within anything installed at the jobsite.

	1.5 DELIVERY, STORAGE, AND HANDLING
	A. 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.
	B. Store plastic pipes protected from direct sunlight.  Support to prevent sagging and bending.

	1.6 COORDINATION
	A. Arrange for pipe spaces, chases, slots, and openings in building structure during progress of construction, to allow for mechanical installations.
	B. Coordinate requirements and provide access panels and doors for mechanical items requiring access that are concealed behind finished surfaces.  Access panels and doors are specified in Division 8 Section "Access Doors and Frames."
	C. Any work that can result in an interruption to the operation of existing mechanical systems shall only be performed with the approval and coordination the Owner and/or Architect.


	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:

	2.2 JOINING MATERIALS
	A. Refer to individual Division 22 piping Sections for special joining materials not listed below.
	B. Solder Filler Metals:  ASTM B 32, lead-free alloys.  Include water-flushable flux according to ASTM B 813.
	C. Brazing Filler Metals:  AWS A5.8, BCuP Series, copper-phosphorus alloys for general-duty brazing, unless otherwise indicated; and AWS A5.8, BAg1, silver alloy for refrigerant piping, unless otherwise indicated.

	2.3 TRANSITION FITTINGS
	A. Plastic-to-Metal Transition Fittings:  PVC one-piece fitting with manufacturer's Schedule 80 equivalent dimensions; one end with threaded brass insert, and one solvent-cement-joint end.

	2.4 ESCUTCHEONS
	A. Description:  Manufactured wall and ceiling escutcheons and floor plates, with an ID to closely fit around pipe, tube, and insulation of insulated piping and an OD that completely covers opening.
	B. One-Piece, Stamped-Steel Type:  With set screw or spring clips and chrome-plated finish.
	C. Split-Plate, Stamped-Steel Type:  With  exposed-rivet hinge, set screw or spring clips, and chrome-plated finish.

	2.5 GROUT
	A. Description:  ASTM C 1107, Grade B, nonshrink and nonmetallic, dry hydraulic-cement grout.


	PART 3 -  EXECUTION
	3.1 PIPING SYSTEMS - COMMON REQUIREMENTS
	A. Install piping according to the following requirements and Division 22 Sections specifying piping systems.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements were used to size pipe and calculate friction loss, expansion, pump sizing, and other design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Install piping in concealed locations, unless otherwise indicated and except in equipment rooms and service areas.
	D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	F. Install piping to permit valve servicing.
	G. Install piping at indicated slopes.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Install piping to allow application of insulation.
	K. Select system components with pressure rating equal to or greater than system operating pressure.
	L. Install escutcheons for penetrations of walls, ceilings, and floors according to the following:
	M. Sleeves are not required for core-drilled holes.
	N. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe penetrations.  Seal pipe penetrations with firestop materials.  Refer to Division 7 Section "Through-Penetration Firestop Systems" for materials.
	O. Verify final equipment locations for roughing-in.
	P. Refer to equipment specifications in other Sections of these Specifications for roughing-in requirements.

	3.2 PIPING JOINT CONSTRUCTION
	A. Join pipe and fittings according to the following requirements and Division 22 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. 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.
	E. 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.

	3.3 PIPING CONNECTIONS
	A. Make connections according to the following, unless otherwise indicated:

	3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS
	A. Install equipment to allow maximum possible headroom unless specific mounting heights are not indicated.
	B. Install equipment level and plumb, parallel and perpendicular to other building systems and components in exposed interior spaces, unless otherwise indicated.
	C. Install mechanical 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.
	D. Install equipment to allow right of way for piping installed at required slope.

	3.5 PAINTING
	A. Damage and Touchup:  Repair marred and damaged factory-painted finishes with materials and procedures to match original factory finish.

	3.6 CONCRETE BASES
	A. Concrete Bases:  Anchor equipment to concrete base according to equipment manufacturer's written instructions and according to seismic codes at Project.

	3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES
	A. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation to support and anchor mechanical materials and equipment.
	B. Field Welding:  Comply with AWS D1.1.

	3.8 GROUTING
	A. Mix and install grout for mechanical equipment base bearing surfaces, pump and other equipment base plates, and anchors.
	B. Clean surfaces that will come into contact with grout.
	C. Provide forms as required for placement of grout.
	D. Avoid air entrapment during placement of grout.
	E. Place grout on concrete bases and provide smooth bearing surface for equipment.
	F. Place grout around anchors.
	G. Cure placed grout.



	220533 - MECHANICAL IDENTIFICATION_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes the following mechanical identification materials and their installation:

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

	1.3 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.

	1.4 QUALITY ASSURANCE
	A. ASME Compliance:  Comply with ASME A13.1, "Scheme for the Identification of Piping Systems," for letter size, length of color field, colors, and viewing angles of identification devices for piping.
	B. All items provided under this Contract shall be of the latest model.  No outdated and/or discontinued items will be permitted.
	C. No asbestos products will be permitted on the jobsite or within anything installed at the jobsite.


	PART 2 -  PRODUCTS
	2.1 EQUIPMENT LABELS
	A. Metal Labels for Equipment:
	B. Plastic Labels for Equipment:
	C. Label Content:  Include equipment's Drawing designation or unique equipment number.

	2.2 PIPING IDENTIFICATION DEVICES
	A. Manufactured Pipe Markers, General:  Preprinted, color-coded, with lettering indicating service, and showing direction of flow.
	B. Self-Adhesive Pipe Markers:  Plastic with pressure-sensitive, permanent-type, self-adhesive back.
	C. Plastic Tape:  Continuously printed, vinyl tape at least 3 mils (0.08 mm) thick with pressure-sensitive, permanent-type, self-adhesive back.

	2.3 VALVE IDENTIFICATION DEVICES
	A. Plastic Labels for Equipment:


	PART 3 -  EXECUTION
	3.1 APPLICATIONS, GENERAL
	A. Products specified are for applications referenced in other Division 23 Sections.  If more than single-type material, device, or label is specified for listed applications, selection is Installer's option.

	3.2 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 encapsulants.

	3.3 EQUIPMENT IDENTIFICATION
	A. Install or permanently fasten labels on each major item of mechanical equipment.
	B. Locate equipment labels where accessible and visible and not exposed to direct sunlight.
	C. Equipment label installation requirements:

	3.4 PIPING IDENTIFICATION
	A. Install manufactured pipe markers indicating service on each piping system.  Install with flow indication arrows showing direction of flow.
	B. Locate pipe markers and color bands where piping is exposed in finished spaces; machine rooms;  accessible maintenance spaces such as furred wall chase and plenums; and exterior nonconcealed locations as follows:

	3.5 VALVE IDENTIFICATION
	A. Install manufactured markers on ceiling grid runner with self-tapping white screws indicating location of above ceiling valve.

	3.6 ADJUSTING AND CLEANING
	A. Relocate mechanical identification materials and devices that have become visually blocked by other work.
	B. Clean faces of mechanical identification devices.



	230593 - TESTING, ADJUSTING, AND BALANCING_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 DEFINITIONS
	A. AABC:  Associated Air Balance Council.
	B. TAB:  Testing, adjusting, and balancing.
	C. TABB:  Testing, Adjusting, and Balancing Bureau.
	D. TAB Specialist:  An entity engaged to perform TAB Work.

	1.3 SUBMITTALS
	A. Certified TAB reports.

	1.4 QUALITY ASSURANCE
	A. TAB Contractor Qualifications:  Engage a TAB entity certified by AABC.
	B. Certify TAB field data reports and perform the following:
	C. TAB Report Forms:  Use standard TAB contractor's forms approved by Architect.
	D. Instrumentation Type, Quantity, Accuracy, and Calibration:  As described in ASHRAE 111, Section 5, "Instrumentation."
	E. ASHRAE Compliance:  Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air Balancing."
	F. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6.7.2.3 - "System Balancing."

	1.5 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.

	1.6 COORDINATION
	A. Coordinate the efforts of factory-authorized service representatives for systems and equipment, HVAC controls installers, and other mechanics to operate HVAC systems and equipment to support and assist TAB activities.
	B. Notice:  Provide seven days' advance notice for each test.  Include scheduled test dates and times.
	C. Perform TAB after leakage tests on air distribution systems have been satisfactorily completed.

	1.7 QUALITY ASSURANCE
	A. All items provided under this Contract shall be of the latest model.  No outdated and/or discontinued items will be permitted.
	B. No asbestos products will be permitted on the jobsite or within anything installed at the jobsite.


	PART 2 -  PRODUCTS (Not Applicable)
	PART 3 -  EXECUTION
	3.1 EXAMINATION
	A. Examine the Contract Documents to become familiar with Project requirements and to discover conditions in systems' designs that may preclude proper TAB of systems and equipment.
	B. Examine systems for installed balancing devices, such as test ports, flow-control devices, and manual volume dampers.  Verify that locations of these balancing devices are accessible.
	C. Examine the approved submittals for HVAC systems and equipment.
	D. Examine design data including HVAC system descriptions.
	E. Examine equipment performance data including fan curves.
	F. Examine system and equipment installations and verify that field quality-control testing, cleaning, and adjusting specified in individual Sections have been performed.
	G. Examine test reports specified in individual system and equipment Sections.
	H. Examine HVAC equipment and filters and verify that bearings are greased, and equipment with functioning controls is ready for operation.
	I. Examine heat-transfer coils for clean and straight fins.
	J. Examine operating safety interlocks and controls on HVAC equipment.
	K. 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:

	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.
	B. Cut insulation, ducts, and equipment cabinets for installation of test probes to the minimum extent necessary for TAB procedures.
	C. Mark equipment and balancing devices, including damper-control positions, fan-speed-control knobs, and similar controls and devices, with paint or other suitable, permanent identification material to show final settings.
	D. Take and report testing and balancing measurements in inch-pound (IP) units.

	3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS
	A. Prepare test reports for both fans and outlets.  Obtain manufacturer's outlet factors and recommended testing procedures.  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 louvers and dampers, heat-wheels, heat-wheel fans, and the return- and exhaust-air dampers through the supply-fan discharge and mixing dampers.
	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.
	I. 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.

	3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS
	A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by fan manufacturer.
	B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated airflows within specified tolerances.
	C. Measure air outlets and inlets without making adjustments.
	D. Adjust air outlets and inlets for each space to indicated airflows within specified tolerances of indicated values.  Make adjustments using branch volume dampers.

	3.6 PROCEDURES FOR MOTORS
	A. Motors, 1/2 HP and Larger:  Test at final balanced conditions and record the following data:

	3.7 PROCEDURES FOR CONDENSING SECTIONS
	A. Verify proper rotation of fans.
	B. Measure entering- and leaving-air temperatures.
	C. Record compressor data.

	3.8 PROCEDURES FOR HEAT-TRANSFER COILS
	A. Measure, adjust, and record the following data for each electric heating coil:
	B. Measure, adjust, and record the following data for each refrigerant coil:

	3.9 PROCEDURES FOR ENERGY RECOVERY WHEELS
	A. Measure, adjust, and record the following data for each energy recovery wheel:

	3.10 TOLERANCES
	A. Set HVAC system's air flow rates within the following tolerances:

	3.11 FINAL REPORT
	A. General:  Prepare a certified written report; tabulate and divide the report into separate sections for tested systems and balanced systems.
	B. Final Report Contents:  In addition to certified field-report data, include the following:
	C. General Report Data:  In addition to form titles and entries, include the following data:
	D. System Diagrams:  Include schematic layouts of air distribution systems.  Present each system with single-line diagram and include the following:



	231123 - NATURAL GAS PIPING_0
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. Section Includes:

	1.2 PERFORMANCE REQUIREMENTS
	A. Minimum Operating-Pressure Ratings:
	B. Natural-Gas System Pressures:  Two pressure ranges.  Primary pressure is 5 psig and is reduced to secondary pressure of 0.5 psig or less at equipment per manufacturer requirements.

	1.3 ACTION SUBMITTALS
	A. Product Data:  For each type of product indicated.
	B. Shop Drawings:  For facility natural-gas piping layout.  Include plans, piping layout and details for fabrication of pipe anchors, hangers, supports for multiple pipes, and attachments of the same to building structure.  Detail location of anchors and expansion joints and loops.

	1.4 INFORMATIONAL SUBMITTALS
	A. Welding certificates.
	B. Field quality-control reports.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.6 QUALITY ASSURANCE
	A. Steel Support Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding Code - Steel."
	B. Pipe Welding Qualifications:  Qualify procedures and operators according to ASME Boiler and Pressure Vessel Code.
	C. 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.


	PART 2 -  PRODUCTS
	2.1 PIPES, TUBES, AND FITTINGS
	A. Steel Pipe:  ASTM A 53/A 53M, black steel, Schedule 40, Type E or S, Grade B.
	B. Corrugated, Stainless-Steel Tubing:  Comply with ANSI/IAS LC 1.

	2.2 PIPING SPECIALTIES
	A. Appliance Flexible Connectors:
	B. Y-Pattern Strainers:
	C. 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.

	2.3 JOINING MATERIALS
	A. Joint Compound and Tape:  Suitable for natural gas.
	B. 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.
	C. 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.

	2.4 MANUAL GAS SHUTOFF VALVES
	A. General Requirements for Metallic Valves, NPS 2 and Smaller:  Comply with ASME B16.33.
	B. Two-Piece, Full-Port, Bronze Ball Valves with Bronze Trim:  MSS SP-110.
	C. Bronze Plug Valves:  MSS SP-78.
	D. Valve Boxes:

	2.5 PRESSURE REGULATORS
	A. General Requirements:
	B. Line Pressure Regulators:  Comply with ANSI Z21.80.

	2.6 DIELECTRIC UNIONS
	C. Dielectric Unions:

	2.7 LABELING AND IDENTIFYING
	D. Detectable Warning Tape:  Acid- and alkali-resistant, PE film warning tape manufactured for marking and identifying underground utilities, a minimum of 6 inches wide and 4 mils thick, continuously inscribed with a description of utility, with metallic core encased in a protective jacket for corrosion protection, detectable by metal detector when tape is buried up to 30 inches deep; colored yellow.


	PART 3 -  EXECUTION
	3.1 OUTDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Install fittings for changes in direction and branch connections.
	C. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.
	D. Install strainer on inlet of each line-pressure regulator and automatic or electrically operated valve.
	E. Install pressure gage upstream and downstream from each service regulator.
	F. Install rooftop natural-gas piping at uniform grade of 2 percent down toward drip and sediment traps.
	G. Do not use natural-gas piping as grounding electrode.

	3.2 INDOOR PIPING INSTALLATION
	A. Comply with NFPA 54 the International Fuel Gas Code for installation and purging of natural-gas piping.
	B. Drawing plans, schematics, and diagrams indicate general location and arrangement of piping systems.  Indicated locations and arrangements are used to size pipe and calculate friction loss, expansion, and other design considerations.  Install piping as indicated unless deviations to layout are approved on Coordination Drawings.
	C. Arrange for pipe spaces, chases, slots, sleeves, and openings in building structure during progress of construction, to allow for mechanical installations.
	D. Install piping in concealed locations unless otherwise indicated and except in equipment rooms and service areas.
	E. Install piping indicated to be exposed and piping in equipment rooms and service areas at right angles or parallel to building walls.  Diagonal runs are prohibited unless specifically indicated otherwise.
	F. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal.
	G. Locate valves for easy access.
	H. Install piping free of sags and bends.
	I. Install fittings for changes in direction and branch connections.
	J. Verify final equipment locations for roughing-in.
	K. Comply with requirements in Sections specifying gas-fired appliances and equipment for roughing-in requirements.
	L. Drips and Sediment Traps:  Install drips at points where condensate may collect, including service-meter outlets.  Locate where accessible to permit cleaning and emptying.  Do not install where condensate is subject to freezing.
	M. Conceal pipe installations in walls, pipe spaces, utility spaces, above ceilings, below grade or floors, and in floor channels unless indicated to be exposed to view.
	N. Use eccentric reducer fittings to make reductions in pipe sizes.  Install fittings with level side down.
	O. Connect branch piping from top or side of horizontal piping.
	P. Install unions in pipes NPS 2 and smaller, adjacent to each valve, at final connection to each piece of equipment.
	Q. Install sleeves for piping penetrations of walls, ceilings, and floors.  Comply with requirements for sleeves specified in Section 230517 "Sleeves and Sleeve Seals for HVAC Piping."
	R. Install sleeve seals for piping penetrations of concrete walls and slabs.
	S. Install escutcheons for piping penetrations of walls, ceilings, and floors.

	3.3 VALVE INSTALLATION
	A. Install manual gas shutoff valve for each gas appliance ahead of strainer, gauge & regulator.
	B. Install underground valves with valve boxes.
	C. Install regulators and overpressure protection devices with maintenance access space adequate for servicing and testing.
	D. Install anode for metallic valves in underground PE piping.

	3.4 PIPING JOINT CONSTRUCTION
	A. Ream ends of pipes and tubes and remove burrs.
	B. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before assembly.
	C. Threaded Joints:
	D. 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.

	3.5 HANGER AND SUPPORT INSTALLATION
	A. Comply with requirements for pipe hangers and supports specified in Section 230529 "Hangers and Supports for HVAC Piping and Equipment."
	B. Install hangers for horizontal steel piping with the following maximum spacing and minimum rod sizes:
	C. Install hangers for horizontal, corrugated stainless-steel tubing with the following maximum spacing and minimum rod sizes:

	3.6 CONNECTIONS
	A. Connect to existing utility's gas main according to drawings, utility's procedures and requirements.  Coordinate meter pass requirements indicated on drawings and pay all utility fees necessary to upgrade meter for new CFH requirements.  Coordinate and install new tie-in of 5psi supply piping to new project addition.
	B. Install gas pressure regulators where equipment inlet pressure limits are exceeded by design pressure of gas distribution system, where shown on drawings, and where detailed on drawings.
	C. Install piping adjacent to appliances to allow service and maintenance of appliances.
	D. Connect piping to appliances using manual gas shutoff valves and unions.  Install valve within 72 inches of each gas-fired appliance and equipment.  Install union between valve and appliances or equipment.
	E. Sediment Traps:  Install tee fitting with capped nipple in bottom to form drip, as close as practical to inlet of each appliance.  See detail on drawing.

	3.7 LABELING AND IDENTIFYING
	A. Comply with requirements in Section 230553 "Identification for HVAC Piping and Equipment" for piping and valve identification.
	B. Install detectable warning tape directly above gas piping, 12 inches below finished grade, except 6 inches below subgrade under pavements and slabs.

	3.8 FIELD QUALITY CONTROL
	A. Test, inspect, and purge natural gas according to NFPA 54 the International Fuel Gas Code and authorities having jurisdiction.
	B. Natural-gas piping will be considered defective if it does not pass tests and inspections.
	C. Prepare test and inspection reports.

	3.9 INDOOR & ROOFTOP ABOVEGROUND PIPING SCHEDULE
	D. Above slab Indoor and Rooftop distribution piping shall be the following:

	3.10 ABOVEGROUND MANUAL GAS SHUTOFF VALVE SCHEDULE
	A. Valves for pipe sizes NPS 2 and smaller at service meter shall be one of the following:
	B. Distribution piping valves for pipe sizes NPS 2 and smaller shall be the following:
	C. Valves in branch piping for single appliance shall be the following:

	3.11 CLEANING AND PAINTING
	A. Exposed piping shall be painted.
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes packaged, outdoor, central-station air-handling units (rooftop units) with the following components and accessories:

	1.2 DEFINITIONS
	A. Outdoor-Air Refrigerant Coil:  Refrigerant coil in the outdoor-air stream to reject heat during cooling operations and to absorb heat during heating operations.  "Outdoor air" is defined as the air outside the building or taken from outdoors and not previously circulated through the system.
	B. Outdoor-Air Refrigerant-Coil Fan:  The outdoor-air refrigerant-coil fan in RTU’s.  "Outdoor air" is defined as the air outside the building or taken from outdoors and not previously circulated through the system.
	C. RTU:  Rooftop unit.  As used in this Section, this abbreviation means packaged, outdoor, central-station air-handling units.  This abbreviation is used regardless of whether the unit is mounted on the roof or on a concrete base on ground.
	D. Supply-Air Fan:  The fan providing supply-air to conditioned space.  "Supply air" is defined as the air entering a space from air-conditioning, heating, or ventilating apparatus.
	E. Supply-Air Refrigerant Coil:  Refrigerant coil in the supply-air stream to absorb heat (provide cooling) during cooling operations and to reject heat (provide heating) during heating operations.  "Supply air" is defined as the air entering a space from air-conditioning, heating, or ventilating apparatus.

	1.3 ACTION SUBMITTALS
	A. Product Data:  Include manufacturer's technical data for each RTU, 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.

	1.4 INFORMATIONAL SUBMITTALS
	A. Warranty.

	1.5 CLOSEOUT SUBMITTALS
	A. Operation and maintenance data.

	1.6 QUALITY ASSURANCE
	A. ARI Compliance:
	B. ASHRAE Compliance:
	C. ASHRAE/IESNA 90.1 Compliance:  Applicable requirements in ASHRAE/IESNA 90.1, Section 6 - "Heating, Ventilating, and Air-Conditioning."
	D. NFPA Compliance:  Comply with NFPA 90A and NFPA 90B.
	E. UL Compliance:  Comply with UL 1995.
	F. 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.

	1.7 WARRANTY
	A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to replace components of RTU’s that fail in materials or workmanship within specified warranty period.


	PART 2 -  PRODUCTS
	2.1 MANUFACTURERS
	A. Basis-of-Design Product:  Subject to compliance with requirements, provide the product indicated on Drawings or a comparable product by one of the following:

	2.2 EQUIPMENT
	A. General:
	B. Unit Cabinet:
	C. Fans:
	D. Compressors:
	E. Coils:
	F. Refrigerant Components: Unit shall be equipped with dual refrigerant circuits each containing:
	G. Filter Section: Standard filter section shall be supplied with 2-in. thick MERV-7 fiberglass filters.
	H. Controls and Safeties:
	I. Operating Characteristics:
	J. Electrical Requirements: All unit power wiring shall enter unit cabinet at a single location.
	K. Motors:
	L. Special Features:

	2.3 gas furnace
	A. Description:  Factory assembled, piped, and wired; complying with ANSI Z21.47 and NFPA 54.
	B. Burners:  Stainless steel.
	C. Heat-Exchanger and Drain Pan:  Stainless steel.
	D. Power Vent:  Integral, motorized centrifugal fan interlocked with gas valve.
	E. Safety Controls:

	2.4 ROOF CURBS
	A. Materials:  Galvanized steel with corrosion-protection coating, watertight gaskets, and factory-installed wood nailer; complying with NRCA standards.
	B. Curb Height:  14 inches.


	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Roof Curb:  Install on roof structure or concrete base, level and secure, according to NRCA's "Low-Slope Membrane Roofing Construction Details Manual," Illustration "Raised Curb Detail for Rooftop Air Handling Units and Ducts." Install RTU’s on curbs and coordinate roof penetrations and flashing with roof construction. Secure RTU’s to upper curb rail, and secure curb base to roof framing or concrete base with anchor bolts.
	B. Unit Support:  Install unit level on structural curbs.  Coordinate wall penetrations and flashing with wall construction.  Secure RTU’s to structural support with anchor bolts.
	C. Install condensate drain, minimum connection size, with trap and indirect connection to nearest roof drain or area drain.
	D. Duct installation requirements are specified in other HVAC Sections.  Drawings indicate the general arrangement of ducts.  The following are specific connection requirements:

	3.2 FIELD QUALITY CONTROL
	A. Perform tests and inspections and prepare test reports.
	B. Tests and Inspections:
	C. Remove and replace malfunctioning units and retest as specified above.

	3.3 CLEANING AND ADJUSTING
	A. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to two visits to site during other-than-normal occupancy hours for this purpose.
	B. After completing system installation and testing, adjusting, and balancing RTU and air-distribution systems, clean filter housings and install new filters.

	3.4 OPERATOR INSTRUCTION
	A. Provide instruction session for owner’s personnel regarding operation and maintenance of units and setting of unit controls.




