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SE-310 

2016 Edition 

SE-310  

INVITATION  FOR  CONSTRUCTION  SERVICES  
  

PROJECT NAME: Convocation Center Chiller Replacement  

PROJECT NUMBER: H29-9551  

PROJECT LOCATION: University of South Carolina at Aiken  
  

BID SECURITY REQUIRED? Yes   No   NOTE: Contractor may be subject to a performance  

PERFORMANCE BOND REQUIRED? Yes   No   appraisal at the close of the project. 

PAYMENT BOND REQUIRED? Yes   No   CONSTRUCTION COST RANGE: $ 300,000 - 330,000  

DESCRIPTION OF PROJECT: Replace one air-cooled rotary screw chiller.  The existing chiller is inoperable and requires removal 

under this contract.  The existing concrete equipment pad will remain for reusue.  The existing piping and valves will remain unless 

removal is necessary for the installation of the new chiller.  There is one adjacent chiller that will remain in operation during this project.  

See drawings and technical specifications for further detailed information.  Miniority and small business participation is encouraged.  

BIDDING DOCUMENTS/PLANS MAY BE OBTAINED FROM: http://purchasing.sc.edu (see Facilities Construction Solicitations 

& Awards)  

PLAN DEPOSIT AMOUNT: $        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.  Only those Bidding Documents/Plans 

obtained from the above listed source(s) are official.  Bidders that rely on copies of Bidding Documents/Plans obtained from any other source do so at 

their own risk.  All written communications with official plan holders & bidders WILL     WILL NOT  be via email or website posting. 

IN ADDITION TO THE ABOVE OFFICIAL SOURCE(S), BIDDING DOCUMENTS/PLANS ARE ALSO AVAILABLE AT: 

Bidders are responsible for obtaining all updates to bidding documents from the USC Purchasing website:  (http://purchasing.sc.edu)  

  

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

A/E NAME: ING Consulting, Inc.  

A/E CONTACT:Steven Petersen  

A/E ADDRESS: Street/PO Box:550 11th Street  

City: Augusta  State: GA  ZIP: 30901-       

EMAIL: spetersen@ingconsultinginc.com  

TELEPHONE: 706-774-1020 ext. 204  FAX: 706-774-0065  
  

AGENCY: University of South Carolina  

AGENCY PROJECT COORDINATOR: Hatice Hikmet  

ADDRESS: Street/PO Box:743 Greene Street  

City: Columbia  State: SC  ZIP: 29208-       

EMAIL: hikmeth@mailbox.sc.edu  

TELEPHONE: 803-777-9994  FAX:        
  

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

PRE-BID DATE: 6/20/2017  TIME: 10:00am  PLACE:  2049 Champion Way Conv. Ctr rm 112 Aiken SC  

BID CLOSING DATE: 7/6/2017  TIME: 2:00pm  PLACE: 743 Greene St. Columbia, SC 29208 rm 53  

BID DELIVERY ADDRESSES: 

HAND-DELIVERY: MAIL SERVICE: 

Attn: Hatice Hikmet (Bid Enclosed H29-9551)   Attn: Hatice Hikmet (Bid Enclosed H29-9551)  

743 Greene Street  743 Greene Street  

Columbia, SC  29208  Columbia, SC  29208  

  

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

 

APPROVED BY:  DATE:        
 (OSE Project Manager) 

  





























Note:  AIA Document A310

Contractor to Provide

Bid Bond

In the form of

AIA A310
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SE-330

LUMP  SUM  BID  FORM

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

BID SUBMITTED BY:       
(Bidder's Name)

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

FOR: PROJECT  NAME:  Convocation Center Chiller Replacement

PROJECT  NUMBER:  H29-9551

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 Section 11-35-3030(1) of the SC Code of Laws, as amended, 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):   Replace one air-cooled 

rotary screw chiller.  The existing chiller is inoperable and requires removal under this contract.  The existing 

concrete equipment pad will remain for reusue.  The existing piping and valves will remain unless removal is 

necessary for the installation of the new chiller.  There is one adjacent chiller that will remain in operation during 

this project.  See drawings and technical specifications for further detailed information.  Miniority and small 

business participation is encouraged.

$  , which sum is hereafter called the Base Bid.

(Bidder to insert Base Bid Amount on line above)
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LUMP  SUM  BID  FORM

§ 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:

SUBCONTRACTOR

CLASSIFICATION

By License Classification

and/or Subclassification

(Completed by Owner)

SUBCONTRACTOR'S

PRIME CONTRACTOR'S

NAME

(Must be completed by Bidder)

SUBCONTRACTOR'S

PRIME CONTRACTOR'S

SC LICENSE NUMBER

(Requested, but not Required)

BASE BID

     

     

     

     

     

     

 .
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§ 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 Ann § 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     100   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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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 Instructions to Bidders, is expressly incorporated by reference.

BIDDER’S LEGAL NAME:

ADDRESS:

TELEPHONE:

EMAIL:

SIGNATURE: DATE:

PRINT NAME:

TITLE:



 

 

 

AIA Document A101 

Standard Form of Agreement Between Owner and Contractor 

 

 

 

 

 

 

Original AIA Document on file at: 

Office of Facilities, Planning, and Construction 

743 Greene Street 

Columbia, SC  29208 















































































































Project Name: USC Aiken Convocation Center Chiller Replacement

Project Number: H29-9551

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

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: 743 Greene 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: Convocation Center Chiller Replacement

State Project Number: H29-9551

Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form: Replace one air-cooled rotary 
screw chiller.  The existing chiller is inoperable and requires removal under this contract.  The existing concrete 
equipment pad will remain for reusue.  The existing piping and valves will remain unless removal is necessary for the 
installation of the new chiller.  There is one adjacent chiller that will remain in operation during this project.  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, PO Box 1586

Augusta, GA  30903

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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PERFORMANCE BOND

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

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: 743 Greene 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: Convocation Center Chiller Replacement

State Project Number: H29-9551

Brief Description of Awarded Work, as found on the SE-330 or SE-332, Bid Form: Replace one air-cooled rotary 
screw chiller.  The existing chiller is inoperable and requires removal under this contract.  The existing concrete 
equipment pad will remain for reusue.  The existing piping and valves will remain unless removal is necessary for the 
installation of the new chiller.  There is one adjacent chiller that will remain in operation during this project.  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, PO Box 1586

Augusta, GA  30903

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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LABOR & MATERIAL PAYMENT BOND

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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1. SE-380, fully completed and signed by the Contractor, A/E and Agency;
2. Detailed back-up information from the Contractor/Subcontractor(s) that justifies the costs and schedule changes shown.
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DIVISION 15 – MECHANICAL

SECTION 15050 - 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, 

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. Sleeves.

4. Grout.

5. Equipment installation requirements common to equipment sections.

6. Painting and finishing.

7. Concrete bases.

8. 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 cooling tower enclosures.

F. The following are industry abbreviations for plastic materials:

1. PVC:  Polyvinyl chloride plastic.

G. The following are industry abbreviations for rubber materials:

1. EPDM:  Ethylene-propylene-diene terpolymer rubber.

2. NBR:  Acrylonitrile-butadiene rubber.
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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 at no additional cost to owner.  If minimum 

energy ratings or efficiencies are specified, equipment shall comply with requirements.

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.

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, but are not limited to, the manufacturers 

specified.

2. Manufacturers:  Subject to compliance with requirements, provide products by the manufacturers 

specified.

2.2 JOINING MATERIALS

A. Refer to individual Division 15 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.
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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. Available Manufacturers:

a. Eslon Thermoplastics.

2.4 SLEEVES

A. Steel Pipe:  ASTM A 53, Type E, Grade B, Schedule 40, galvanized, plain ends.

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 15 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 to permit valve servicing.

F. Install piping at indicated slopes.

G. Install piping free of sags and bends.

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

I. Install piping to allow application of insulation.

J. Select system components with pressure rating equal to or greater than system operating pressure.
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K. Sleeves are not required for core-drilled holes.

L. Verify final equipment locations for roughing-in.

M. 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 15 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.  Grooved connections may also be used.  Install in location such that 

heat exchanger heads can be removed for maintenance without disturbing additional pipe beyond 

the joints.

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.
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3.5 PAINTING

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

procedures to match original factory finish.

B. See Section 15080, Mechanical Insulation, for additional painting requirements.

3.6 CONCRETE BASES

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

instructions, according to seismic codes at Project, and according to the Project Drawings.

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

directions than supported unit.

2. Drill and epoxy slab for placement of 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. Place grout on concrete bases and provide smooth bearing surface for equipment.

E. Place grout around anchors.

F. Cure placed grout.

END OF SECTION 15050
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DIVISION 15 - MECHANICAL

SECTION 15075 – MECHANICAL IDENTIFICATION

PART 1 - GENERAL

1.1 SUMMARY

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

1. Equipment nameplates.

2. Equipment markers.

3. Equipment signs.

4. Pipe markers.

5. Valve tags.

1.2 SUBMITTALS

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

1.3 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.

PART 2 - PRODUCTS

2.1 EQUIPMENT IDENTIFICATION DEVICES

A. Equipment Nameplates:  Metal, with data engraved or stamped, for permanent attachment on equipment.

1. Data:

a. Manufacturer, product name, model number, and serial number.

b. Capacity, operating and power characteristics, and essential data.

c. Labels of tested compliances.

2. Location:  Accessible and visible.

3. Fasteners:  As required to mount on equipment.

B. Equipment Markers:  Engraved, color-coded laminated plastic.  Include contact-type, permanent 

adhesive.

1. Terminology:  Match schedules as closely as possible.

2. Data:

a. Name and plan number.

b. Equipment service.

c. Design capacity.

d. Other design parameters such as pressure drop, entering and leaving conditions, and speed.
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3. Size:  2-1/2 by 4 inches for control devices, dampers, and valves; 4-1/2 by 6 inches for equipment.

C. Equipment Signs:  ASTM D 709, Type I, cellulose, paper-base, phenolic-resin-laminate engraving stock; 

Grade ES-2, black surface, black phenolic core, with white melamine subcore, unless otherwise indicated.  

Fabricate in sizes required for message.  Provide holes for mechanical fastening.

1. Data:  Instructions for operation of equipment and for safety procedures.

2. Engraving:  Manufacturer's standard letter style, of sizes and with terms to match equipment 

identification.

3. Thickness:  1/8 inch, unless otherwise indicated.

4. Fasteners:  Self-tapping, stainless-steel screws or contact-type, permanent adhesive.

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 ASU STANDARDS, 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.

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

minimum.

2.3 VALVE TAGS

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

numbers, with numbering scheme.  Provide 5/32-inch hole for fastener.

1. Material:  0.032-inch- thick brass.

2. Valve-Tag Fasteners:  Beaded chain; or S-hook.

PART 3 - EXECUTION

3.1 APPLICATIONS, GENERAL

A. Products specified are for applications referenced in other Division 15 Sections.  If more than single-type 

material, device, or label is specified for listed applications, selection is Installer's option.
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3.2 EQUIPMENT IDENTIFICATION

A. Install and permanently fasten equipment nameplates on each major item of mechanical equipment that 

does not have nameplate or has nameplate that is damaged or located where not easily visible.  Locate 

nameplates where accessible and visible.  Include nameplates for the following general categories of 

equipment:

1. Fuel-burning units, including boilers, water heaters, furnaces, heaters, stills, and absorption units.

2. Pumps, compressors, chillers, condensers, and similar motor-driven units.

3. Heat exchangers, coils, evaporators, cooling towers, heat recovery units, and similar equipment.

B. Install equipment markers with permanent adhesive on or near each major item of mechanical equipment.  

Data required for markers may be included on signs, and markers may be omitted if both are indicated.

1. Letter Size:  Minimum 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.

2. Data:  Distinguish among multiple units, indicate operational requirements, indicate safety and 

emergency precautions, warn of hazards and improper operations, and identify units.

3. Locate markers where accessible and visible.  Include markers for the following general categories 

of equipment:

a. Main control and operating valves, including safety devices and hazardous units such as 

gas outlets.

b. Fuel-burning units, including boilers, furnaces, heaters, stills, and absorption units.

c. Pumps, compressors, chillers, condensers, and similar motor-driven units.

d. Heat exchangers, coils, evaporators, cooling towers, heat recovery units, and similar 

equipment.

e. Tanks and pressure vessels.

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

3.3 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 25 feet along each run.
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3.4 VALVE-TAG INSTALLATION

A. Install tags on valves and control devices in piping systems.

1. Except check valves; valves within factory-fabricated equipment units; plumbing fixture supply 

stops; shutoff valves; faucets;  convenience and lawn-watering hose connections; and HVAC 

terminal devices and similar roughing-in connections of end-use fixtures and units. 

3.5 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 15075
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DIVISION 15 - MECHANICAL

SECTION 15080 – MECHANICAL INSULATION

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes mechanical insulation for equipment, and pipe, including the following:

1. Chilled-water piping, outdoors.

2. Insulation Materials:

a. Cellular Glass.

3. Adhesives.

4. Mastics.

5. Sealants.

6. Factory-applied jackets.

7. Field-applied fabric-reinforcing mesh.

8. Field-applied jackets.

9. Tapes.

10. Securements.

11. Corner angles.

1.2 SUBMITTALS

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

1.3 QUALITY ASSURANCE

A. Fire-Test-Response Characteristics:  Insulation and related materials shall have fire-test-response 

characteristics indicated, as determined by testing identical products per ASTM E 84, by a testing and 

inspecting agency acceptable to authorities having jurisdiction.  Factory label insulation and jacket 

materials and adhesive, mastic, and cement material containers, with appropriate markings of applicable 

testing and inspecting agency.

1. Insulation Installed Indoors:  Flame-spread index of 25 or less, and smoke-developed index of 50 

or less.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 

selection:

1. Available Products:  Subject to compliance with requirements, products that may be incorporated 

into the Work include, but are not limited to, products specified.
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2.2 INSULATION MATERIALS

A. Cellular Glass:  Inorganic, incombustible, foamed or cellulated glass with annealed, rigid, 

hermetically sealed cells.  Factory-applied jacket requirements are specified in "Factory-

Applied Jackets" Article.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Pittsburgh Corning Corporation; Foamglas.

2. Special-Shaped Insulation:  ASTM C 552, Type III.

3. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1.

4. Factory fabricate shapes according to ASTM C 450 and ASTM C 585.

2.3 ADHESIVES

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding insulation 

to itself and to surfaces to be insulated, unless otherwise indicated.

B. Cellular-Glass Adhesive:  Two-component, thermosetting urethane adhesive containing no 

flammable solvents, with a service temperature range of minus 100 to plus 200 deg F.

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; 81-84.

2.4 MASTICS

A. Materials shall be compatible with insulation materials, jackets, and substrates:  Comply with MIL-C-

19565C, Type II.

B. Vapor-Barrier Mastic:  Water based; suitable for indoor and outdoor use on below ambient services.

1. Available Products:

a. Childers Products, Division of ITW; CP-35.

b. Foster Products Corporation, H. B. Fuller Company; 30-90.

c. ITW TACC, Division of Illinois Tool Works; CB-50.

d. Marathon Industries, Inc.; 590.

e. Mon-Eco Industries, Inc.; 55-40.

f. Vimasco Corporation; 749.

2. Water-Vapor Permeance:  ASTM E 96, Procedure B, 0.013 perm at 43-mil dry film thickness.

3. Service Temperature Range:  Minus 20 to plus 180° F.

4. Solids Content:  ASTM D 1644, 59 percent by volume and 71 percent by weight.

5. Color:  White.

http://www.specagent.com/LookUp/?ulid=3196&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456825959&mf=95&src=wd
http://www.specagent.com/LookUp/?ulid=3210&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456826929&mf=95&src=wd
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2.5 SEALANTS

A. Joint Sealants:

1. Available Joint Sealants Products:

a. Childers Products, Division of ITW; CP-76.

b. Foster Products Corporation, H. B. Fuller Company; 30-45.

c. Marathon Industries, Inc.; 405.

d. Mon-Eco Industries, Inc.; 44-05.

e. Pittsburgh Corning Corporation; Pittseal 444.

f. Vimasco Corporation; 750.

2. Materials shall be compatible with insulation materials, jackets, and substrates.

3. Permanently flexible, elastomeric sealant.

4. Service Temperature Range:  Minus 100 to plus 300° F.

5. Color:  White or gray.

B. FSK and Metal Jacket Flashing Sealants:

1. Available Products:

a. Childers Products, Division of ITW; CP-76-8.

b. Foster Products Corporation, H. B. Fuller Company; 95-44.

c. Marathon Industries, Inc.; 405.

d. Mon-Eco Industries, Inc.; 44-05.

e. Vimasco Corporation; 750.

2. Materials shall be compatible with insulation materials, jackets, and substrates.

3. Fire- and water-resistant, flexible, elastomeric sealant.

4. Service Temperature Range:  Minus 40 to plus 250° F.

5. Color:  Aluminum.

2.6 FIELD-APPLIED JACKETS

A. Field-applied jackets shall comply with ASTM C 921, Type I, unless otherwise indicated.

B. Metal Jacket:

1. Products:  Subject to compliance with requirements, available products that may be 

incorporated into the Work include, but are not limited to, the following:

a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller 

Company; Metal Jacketing Systems.

b. ITW Insulation Systems; Aluminum and Stainless Steel Jacketing.

c. RPR Products, Inc.; Insul-Mate.

2. Aluminum Jacket:  Comply with ASTM B 209, Alloy 3003, 3005, 3105, or 5005, 

Temper H-14.

a. Sheet and roll stock ready for shop or field sizing.

b. Finish and thickness are indicated in field-applied jacket schedules.

c. Moisture Barrier for Outdoor Applications:  2.5-mil- thick polysurlyn.

http://www.specagent.com/LookUp/?ulid=3233&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456826991&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456826992&mf=95&src=wd
http://www.specagent.com/LookUp/?uid=123456826993&mf=95&src=wd
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d. Factory-Fabricated Fitting Covers:

1) Same material, finish, and thickness as jacket.

2) Preformed 2-piece or gore, 45- and 90-degree, short- and long-radius 

elbows.

3) Tee covers.

4) Flange and union covers.

5) End caps.

6) Beveled collars.

7) Valve covers.

8) Field fabricate fitting covers only if factory-fabricated fitting covers are not 

available.

C.

2.7 SECUREMENTS

A. Aluminum Bands:  ASTM B 209, Alloy 3003, 3005, 3105, or 5005; Temper H-14, 0.020 inch thick, 1/2 

inch wide with wing seal.

B. Insulation-Retaining Washers:  Self-locking washers formed from 0.016-inch- thick, galvanized-steel 

sheet, with beveled edge sized as required to hold insulation securely in place but not less than 1-1/2 

inches in diameter.

1. Protect ends with capped self-locking washers incorporating a spring steel insert to ensure 

permanent retention of cap in exposed locations.

PART 3 - EXECUTION

3.1 PREPARATION

A. Surface Preparation:  Clean and dry surfaces to receive insulation.  Remove materials that will adversely 

affect insulation application.  No item to be insulated shall be below dew point temperature at time of 

insulation installation.

3.2 COMMON INSTALLATION REQUIREMENTS

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; free of 

voids throughout the length of equipment, ducts and fittings, and piping including fittings, valves, and 

specialties.

B. Install insulation with tightly butted joints free of voids and gaps.  Vapor barriers shall be continuous.  

Before installing jacket material, install vapor-barrier system.

C. Install insulation materials, forms, vapor barriers or retarders, jackets, and thicknesses required for each 

item of equipment, duct system, and pipe system as specified in insulation system schedules.

D. Install accessories compatible with insulation materials and suitable for the service.  Install accessories 

that do not corrode, soften, or otherwise attack insulation or jacket in either wet or dry state.



USC-Aiken Project #50002915-3

Convocation Center Chiller Replacement

Mechanical Insulation 15080 - 5

E. Install insulation with longitudinal seams at top and bottom of horizontal runs.

F. Install multiple layers of insulation with longitudinal and end seams staggered.

G. Do not weld brackets, clips, or other attachment devices to piping, fittings, and specialties.

H. Keep insulation materials dry during application and finishing.

I. Install insulation with tight longitudinal seams and end joints.  Bond seams and joints with adhesive 

recommended by insulation material manufacturer.

J. Install insulation with least number of joints practical.

K. Hangers and Anchors:  Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation 

at hangers, supports, anchors, and other projections with vapor-barrier mastic.

1. Install insulation continuously through hangers and around anchor attachments.

2. For insulation application where vapor barriers are indicated, extend insulation on anchor legs 

from point of attachment to supported item to point of attachment to structure.  Taper and seal 

ends at attachment to structure with vapor-barrier mastic.

3. Install insert materials and install insulation to tightly join the insert.  Seal insulation to insulation 

inserts with adhesive or sealing compound recommended by insulation material manufacturer.

4. Cover inserts with jacket material matching adjacent pipe insulation.  Install shields over jacket, 

arranged to protect jacket from tear or puncture by hanger, support, and shield.

L. Apply adhesives, mastics, and sealants at manufacturer's recommended coverage rate and wet and dry 

film thicknesses.

M. Install insulation with factory-applied jackets as follows:

1. Draw jacket tight and smooth.

2. Cover circumferential joints with 3-inch- wide strips, of same material as insulation jacket.  Secure 

strips with adhesive and outward clinching staples along both edges of strip, spaced 4 inches o.c.

3. Overlap jacket longitudinal seams at least 1-1/2 inches.  Install insulation with longitudinal seams 

at bottom of pipe.  Clean and dry surface to receive self-sealing lap.  Staple laps with outward 

clinching staples along edge at 4 inches o.c.

a. For below ambient services, apply vapor-barrier mastic over staples.

4. Cover joints and seams with tape as recommended by insulation material manufacturer to maintain 

vapor seal.

5. Where vapor barriers are indicated, apply vapor-barrier mastic on seams and joints and at ends 

adjacent to duct and pipe flanges and fittings.

N. Cut insulation in a manner to avoid compressing insulation more than 75 percent of its nominal thickness.

O. Finish installation with systems at operating conditions.  Repair joint separations and cracking due to 

thermal movement.

P. Repair damaged insulation facings by applying same facing material over damaged areas.  Extend patches 

at least 4 inches beyond damaged areas.  Adhere, staple, and seal patches similar to butt joints.

Q. For above ambient services, do not install insulation to the following:

1. Vibration-control devices.
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2. Testing agency labels and stamps.

3. Nameplates and data plates.

4. Manholes.

5. Handholes.

6. Cleanouts.

3.3 PENETRATIONS

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated):  Install 

insulation continuously through walls and partitions.

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations:  Install insulation continuously 

through penetrations of fire-rated walls and partitions.

1. Firestopping and fire-resistive joint sealers shall be used.

3.4 PIPE INSULATION INSTALLATION

A. Requirements in this Article generally apply to all insulation materials except where more specific 

requirements are specified in various pipe insulation material installation articles.

B. Secure single-layer insulation with bands at 12-inch intervals and tighten bands without deforming 

insulation materials.

C. Install 2-layer insulation with joints tightly butted and staggered at least 3 inches.  Secure inner layer with 

0.062-inch wire spaced at 12-inch intervals.  Secure outer layer with bands at 12-inch intervals.

D. Install insulation over fittings, valves, strainers, flanges, unions, and other specialties with continuous 

thermal and vapor-retarder integrity, unless otherwise indicated.

E. Cover segmented insulated surfaces with a layer of insulating cement and coat with a mastic.  Install 

vapor-barrier mastic for below ambient services and a breather mastic for above ambient services.  

Reinforce the mastic with fabric-reinforcing mesh.  Trowel the mastic to a smooth and well-shaped 

contour.

F. For services not specified to receive a field-applied jacket except for flexible elastomeric and polyolefin, 

install fitted PVC cover over elbows, tees, strainers, valves, flanges, and unions.  Terminate ends with 

PVC end caps.  Tape PVC covers to adjoining insulation facing using PVC tape.

G. Label the outside insulation jacket of each union with the word "UNION."  Match size and color of pipe 

labels.

H. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of preformed insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials.  Orient longitudinal joints between half sections in 3 and 9 o'clock 

positions on the pipe.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions with 

vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above ambient services, secure laps with outward 

clinched staples at 6 inches o.c.
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4. For insulation with factory-applied jackets with vapor barriers, do not staple longitudinal tabs but 

secure tabs with additional adhesive or tape as recommended by insulation material manufacturer 

and seal with vapor-barrier mastic.

5. For insulation with factory-applied jackets on below ambient services, do not staple longitudinal 

tabs but secure tabs with additional adhesive as recommended by insulation material manufacturer 

and seal with vapor-barrier mastic and flashing sealant.

I. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of adjacent 

straight pipe segments with cut sections of same insulation material and thickness as pipe 

insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 1 inch, 

and seal joints with flashing sealant.

5. Secure insulation to flanges and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated.

J. Insulation Installation on Pipe Fittings and Elbows:

1. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from same 

material and density as adjacent pipe insulation.  Each piece shall be butted tightly against 

adjoining piece and bonded with adhesive.  Fill joints, seams, voids, and irregular surfaces with 

insulating cement finished to a smooth, hard, and uniform contour that is uniform with adjoining 

pipe insulation.

2. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same material 

and thickness as used for adjacent pipe.  Cut sectional pipe insulation to fit.  Butt each section 

closely to the next and hold in place with tie wire.  Bond pieces with adhesive.

K. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of same material as straight segments of pipe insulation when available.

2. Insulate valves using preformed fitting insulation or sectional pipe insulation of same material, 

density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less 

than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  For 

valves, insulate up to and including the bonnets, valve stuffing-box studs, bolts, and nuts.  Fill 

joints, seams, and irregular surfaces with insulating cement.

3. Arrange insulation to permit access to packing and to allow valve operation without disturbing 

insulation.

4. Insulate strainers using preformed fitting insulation or sectional pipe insulation of same material, 

density, and thickness as used for adjacent pipe.  Overlap adjoining pipe insulation by not less 

than two times the thickness of pipe insulation, or one pipe diameter, whichever is thicker.  Fill 

joints, seams, and irregular surfaces with insulating cement.  Insulate strainers so strainer basket 

flange or plug can be easily removed and replaced without damaging the insulation and jacket.  

Provide a removable reusable insulation cover.  For below ambient services, provide a design that 

maintains vapor barrier.

5. Install insulation to flanges as specified for flange insulation application.

L. Insulate instrument connections for thermometers, pressure gages, pressure temperature taps, test 

connections, flow meters, sensors, switches, and transmitters on insulated pipes, vessels, and equipment.  

Shape insulation at these connections by tapering it to and around the connection with insulating cement 

and finish with finishing cement, mastic, and flashing sealant.
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M. Install removable insulation covers at locations indicated.  Installation shall conform to the following:

1. Make removable flange and union insulation from sectional pipe insulation of same thickness as 

that on adjoining pipe.  Install same insulation jacket as adjoining pipe insulation.

2. When flange and union covers are made from sectional pipe insulation, extend insulation from 

flanges or union long at least two times the insulation thickness over adjacent pipe insulation on 

each side of flange or union.  Secure flange cover in place with stainless-steel or aluminum bands.  

Select band material compatible with insulation and jacket.

3. Construct removable valve insulation covers in same manner as for flanges except divide the two-

part section on the vertical center line of valve body.

4. When covers are made from block insulation, make two halves, each consisting of mitered blocks 

wired to stainless-steel fabric.  Secure this wire frame, with its attached insulation, to flanges with 

tie wire.  Extend insulation at least 2 inches over adjacent pipe insulation on each side of valve.  

Fill space between flange or union cover and pipe insulation with insulating cement.  Finish cover 

assembly with insulating cement applied in two coats.  After first coat is dry, apply and trowel 

second coat to a smooth finish.

5. Insulation Installation on Pipe Fittings and Elbows:

a. Install mitered sections of pipe insulation.

b. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated.

3.5 INSTALLATION OF CELLULAR-GLASS INSULATION

A. Insulation Installation on Straight Pipes and Tubes:

1. Secure each layer of insulation to pipe with wire or bands and tighten bands without 

deforming insulation materials.

2. Where vapor barriers are indicated, seal longitudinal seams, end joints, and protrusions 

with vapor-barrier mastic and joint sealant.

3. For insulation with factory-applied jackets on above-ambient services, secure laps with 

outward-clinched staples at 6 inches o.c.

4. For insulation with factory-applied jackets on below-ambient services, do not staple 

longitudinal tabs.  Instead, secure tabs with additional adhesive as recommended by 

insulation material manufacturer and seal with vapor-barrier mastic and flashing sealant.

B. Insulation Installation on Pipe Flanges:

1. Install preformed pipe insulation to outer diameter of pipe flange.

2. Make width of insulation section same as overall width of flange and bolts, plus twice the 

thickness of pipe insulation.

3. Fill voids between inner circumference of flange insulation and outer circumference of 

adjacent straight pipe segments with cut sections of cellular-glass block insulation of 

same thickness as pipe insulation.

4. Install jacket material with manufacturer's recommended adhesive, overlap seams at least 

1 inch, and seal joints with flashing sealant.

C. Insulation Installation on Pipe Fittings and Elbows:

1. Install preformed sections of same material as straight segments of pipe insulation when 

available.  Secure according to manufacturer's written instructions.
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2. When preformed sections of insulation are not available, install mitered sections of 

cellular-glass insulation.  Secure insulation materials with wire or bands.

D. Insulation Installation on Valves and Pipe Specialties:

1. Install preformed sections of cellular-glass insulation to valve body.

2. Arrange insulation to permit access to packing and to allow valve operation without 

disturbing insulation.

3. Install insulation to flanges as specified for flange insulation application.

3.6 FIELD-APPLIED JACKET INSTALLATION

A. Where metal jackets are indicated, install with 2-inch overlap at longitudinal seams and end 

joints.  Overlap longitudinal seams arranged to shed water.  Seal end joints with weatherproof 

sealant recommended by insulation manufacturer.  Secure jacket with aluminum bands 12 

inches o.c. and at end joints.

3.7 PIPING INSULATION SCHEDULE, GENERAL

A. Acceptable preformed pipe and tubular insulation materials and thicknesses are identified for each piping 

system and pipe size range.  If more than one material is listed for a piping system, selection from 

materials listed is Contractor's option.

3.8 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE

A. Chilled Water:

1. All Pipe Sizes:  Insulation shall be the following:

a. Cellular Glass:  3 inches thick.

3.9 OUTDOOR, FIELD-APPLIED JACKET SCHEDULE

A. Install jacket over insulation material.  For insulation with factory-applied jacket, install the 

field-applied jacket over the factory-applied jacket.

B. If more than one material is listed, selection from materials listed is Contractor's option.

C. Piping, Exposed:

1. Aluminum, Corrugated:  0.020 inch thick.

END OF SECTION 15080
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DIVISION 15 - MECHANICAL

SECTION 15122 - METERS AND GAGES

PART 1 - GENERAL

1.1 SUMMARY

A. This Section includes the following meters and gages for mechanical systems:

1. Thermometers.

2. Gages.

B. Related Sections include the following:

1. Section 15181, Hydronic Piping

1.2 DEFINITIONS

A. CR:  Chlorosulfonated polyethylene synthetic rubber.

B. EPDM:  Ethylene-propylene-diene terpolymer rubber.

1.3 SUBMITTALS

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

B. Shop Drawings:  Schedule for thermometers, gages, and test plugs indicating manufacturer's number, 

scale range, and location for each.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

A. In other Part 2 articles where titles below introduce lists, the following requirements apply to product 

selection:

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

products that may be incorporated into the Work include, but are not limited to, manufacturers 

specified.

B. Available Manufacturers:

1. AMETEK, Inc.; U.S. Gauge Div.

2. Ashcroft Commercial Instrument Operations; Dresser Industries; Instrument Div.

3. Ernst Gage Co.

4. Marsh Bellofram.

5. Miljoco Corp.

6. NANMAC Corporation.

7. Noshok, Inc.
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8. Palmer - Wahl Instruments Inc.

9. REO TEMP Instrument Corporation.

10. Tel-Tru Manufacturing Company.

11. Trerice, H. O. Co.

12. Weiss Instruments, Inc.

13. Weksler Instruments Operating Unit; Dresser Industries; Instrument Div.

14. WIKA Instrument Corporation.

15. Winters Instruments.

2.2 THERMOMETERS

A. General

1. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 

percent of range.

B. Scale Ranges:  Temperature ranges for services:

1. Hot Water:  to 240° F, with 5° scale divisions.

2.3 METAL-CASE, LIQUID-IN-GLASS THERMOMETERS

A. Case:  Die-cast aluminum in baked-epoxy enamel, ASTM E1, spring secured, 9 inches long.

B. Tube:  Red or blue reading, organic-liquid filled, with magnifying lens.

C. Tube Background:  Satin-faced, non-reflective aluminum with permanently etched scale markings.

D. Window:  Glass.

E. Connector:  Adjustable type, 180 degrees in vertical plane, 360 degrees in horizontal plane, with locking 

device.

F. Stem:  Copper-plated steel, aluminum, or brass for thermowell installation and of length to suit 

installation.

G. Accuracy:  Plus or minus 1 percent of range or plus or minus 1 scale division to maximum of 1.5 percent 

of range

2.4 THERMOWELLS

A. Manufacturers:  Same as manufacturer of thermometer being used.

B. Description:  Pressure-tight, socket-type metal fitting made for insertion into piping and of type, diameter, 

and length required to hold thermometer.

C. Material:

1. Brass, for use with copper piping.

2. Stainless Steel, for use in steel piping.

D. Extension-Neck Length:  Nominal thickness of 2 inches, but not less than thickness of insulation.
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E. Insertion length:  To extend 2 inches into pipe, but not more than one-third of pipe diameter.

F. Cap:  Threaded, with chain permanently fastened to socket.

G. Heat-Transfer Fluid:  Oil or graphite.

2.5 PRESSURE GAGES

A. Direct-Mounting, Dial-Type Pressure Gages:  Indicating-dial type complying with ASME B40.100.

1. Case:  Dry, unless Liquid-filled type is indicated, drawn steel or cast aluminum, 4-1/2-inch 

diameter.  Stainless steel case shall be provided for outdoor installations.

2. Pressure-Element Assembly:  Bourdon tube, unless otherwise indicated.

3. Pressure Connection:  Brass, NPS 1/4, bottom-outlet type unless back-outlet type is indicated.

4. Movement:  Mechanical, with link to pressure element and connection to pointer.

5. Dial:  Satin-faced, non-reflective aluminum with permanently etched scale markings.

6. Pointer:  Red metal.

7. Window:  Glass.

8. Ring:  Metal.

9. Accuracy:  Grade  C, plus or minus 3 percent of middle half scale.

10. Vacuum-Pressure Range:  30-in. Hg of vacuum to 15 psig of pressure.

11. Range for Fluids under Pressure:  Two times operating pressure.

B. Pressure-Gage Fittings:

1. Valves:  NPS 1/4 brass or stainless-steel needle type.

2. Snubbers:  ASME B40.5, NPS 1/4 brass bushing with corrosion-resistant, porous-metal disc of 

material suitable for system fluid and working pressure.

PART 3 - EXECUTION

3.1 GENERAL

A. Install meters, gages, and accessories according to manufacturer’s written instructions for applications 

where used.

3.2 THERMOMETER APPLICATIONS

A. Install thermometers and adjust vertical and tilted positions.

3.3 GAGE APPLICATIONS

A. Install liquid-filled-case-type pressure gages at the following locations:

1. Where shown on drawings.

3.4 INSTALLATIONS

A. Install direct-mounting thermometers and adjust vertical and tilted positions.



USC-Aiken Project #50002915-3

Convocation Center Chiller Replacement

Meters and Gages 15122 - 4

B. Install thermowells with socket extending a minimum of 2 inches into fluid but not more than one-third of 

diameter of pipe and in vertical position in piping tees where thermometers are indicated.

C. Install direct-mounting pressure gages in piping tees with pressure gage located on pipe at most readable 

position.

D. Install needle-valve and snubber fitting in piping for each pressure gage for fluids (except steam).

3.5 CONNECTIONS

A. Install meters and gages adjacent to machines and equipment to allow service and maintenance for 

meters, gages, machines, and equipment.

3.6 ADJUSTING

A. Calibrate meters according to manufacturer's written instructions, after installation.

B. Adjust faces of meters and gages to proper angle for best visibility.

END OF SECTION 15122
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DIVISION 15 - MECHANICAL

SECTION 15181 - HYDRONIC PIPING

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

apply to this Section.

1.2 SUMMARY

A. This Section includes piping, special-duty valves, and hydronic specialties for chilled-water cooling and 

condenser water systems.

B. Related Sections include the following:

1. List below only products, construction, and equipment that the reader might expect to find in this 

Section but are specified elsewhere.

2. Division 15 Section "Basic Mechanical Materials and Methods" for general piping materials and 

installation requirements.

3. Division 15 Section "Meters and Gages" for thermometers and pressure gages.

4. Retain first subparagraph below if Specification in Division 15 Section "Basic Mechanical 

Materials and Methods" is insufficient for this Project.

5. Division 15 Section "Mechanical Identification" for labeling and identifying hydronic piping.

1.3 SUBMITTALS

A. Product Data:  For each type of special-duty valve indicated.  Include flow and pressure drop curves 

based on manufacturer's testing for diverting fittings, calibrated balancing valves, and automatic flow-

control valves.

B. Shop Drawings:  Detail fabrication of pipe anchors, hangers, special pipe support assemblies, alignment 

guides, expansion joints and loops, and their attachment to the building structure.  Detail location of 

anchors, alignment guides, and expansion joints and loops.

C. Welding Certificates:  Copies of certificates for welding procedures and personnel.

D. Field Test Reports:  Written reports of tests specified in Part 3 of this Section.  Include the following:

1. Test procedures used.

2. Test results that comply with requirements.

3. Failed test results and corrective action taken to achieve requirements.

E. Maintenance Data:  For hydronic specialties and special-duty valves to include in maintenance manuals 

specified in Division 1.
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1.4 QUALITY ASSURANCE

A. Welding:  Qualify processes and operators according to the ASME Boiler and Pressure Vessel Code:  

Section IX, "Welding and Brazing Qualifications."

1.5 COORDINATION

A. Coordinate layout and installation of hydronic piping and suspension system components with other 

construction, including light fixtures, HVAC equipment, fire-suppression-system components, and 

partition assemblies.

B. Coordinate pipe fitting pressure classes with products specified in related Sections.

C. Coordinate size and location of concrete bases.  Drill and epoxy anchor-bolt inserts into base.  Concrete, 

reinforcement, and formwork requirements are specified in Division 15 Section “Basic Mechanical 

Materials and Methods.”  Additional instructions are shown on drawings.

PART 2 - PRODUCTS

2.1 MANUFACTURERS

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

2.2 PIPING MATERIALS

A. Steel Pipe And Fittings

1. Steel Pipe, NPS 2-1/2 through NPS 12:  ASTM A 53, Type E (electric-resistance welded), 

Grade B, Schedule 40, black steel, plain ends.

2. Wrought-Steel Fittings:  ASTM A 234/A 234M, wall thickness to match adjoining pipe.

3. Wrought Cast- and Forged-Steel Flanges and Flanged Fittings:  ASME B16.5, including bolts, 

nuts, and gaskets of the following material group, end connections, and facings:

a. Material Group:  1.1.

b. End Connections:  Butt welding.

c. Facings:  Raised face.

4. Flexible Connectors:  Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing 

protective jacket; 150-psig minimum working pressure and 250 deg F maximum operating 

temperature.  Connectors shall have flanged or threaded-end connections to match equipment 

connected and shall be capable of 3/4-inch misalignment.

5. Welding Materials:  Comply with Section II, Part C, of the ASME Boiler and Pressure Vessel 

Code for welding materials appropriate for wall thickness and for chemical analysis of pipe being 

welded.

6. Gasket Material:  Thickness, material, and type suitable for fluid to be handled; and design 

temperatures and pressures.

2.3 HYDRONIC SPECIALTIES

A. Flexible Connectors:  Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective 

jacket; 150-psig minimum working pressure and 250 deg F maximum operating temperature.  Connectors 
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shall have flanged- or threaded-end connections to match equipment connected and shall be capable of 

3/4-inch misalignment.

PART 3 - EXECUTION

3.1 PIPING APPLICATIONS

A. Chilled-water piping, aboveground, NPS 2-1/2 and larger, shall be of the following:

1. Schedule 40 steel pipe, wrought-steel fittings and wrought-cast or forged-steel flanges and flange 

fittings, and welded joints.

3.2 PIPING INSTALLATIONS

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

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

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

approved on Coordination Drawings.

B. 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.

C. Install piping to permit valve servicing.

D. Install piping free of sags and bends.

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

F. Install piping to allow application of insulation.

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

H. Install groups of pipes parallel to each other, spaced to permit applying insulation and servicing of valves.

I. Install piping at a uniform grade of 0.2 percent upward in direction of flow.

J. Reduce pipe sizes using eccentric reducer fitting installed with level side up.

K. Install flanges in piping, NPS 2-1/2 and larger, at final connections of equipment and elsewhere as 

indicated.

L. Identify piping as specified in Division 15 Section "Mechanical Identification."

3.3 PIPE JOINT CONSTRUCTION

A. Join pipe and fittings according to the following requirements and Division 15 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.
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D. Welded Joints:  Construct joints according to AWS D10.12/D10.12M, using qualified processes and 

welding operators according to Part 1 "Quality Assurance" Article.

E. Flanged Joints:  Select appropriate gasket material, size, type, and thickness for service application.  

Install gasket concentrically positioned.  Use suitable lubricants on bolt threads.

3.4 FIELD QUALITY CONTROL

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

1. Leave joints, including welds, un-insulated and exposed for examination during test.

2. Provide temporary restraints for expansion joints that cannot sustain reactions due to test pressure.  

If temporary restraints are impractical, isolate expansion joints from testing.

3. Flush hydronic piping systems with clean water; then remove and clean or replace strainer screens.

4. Isolate equipment from piping.  If a valve is used to isolate equipment, its closure shall be capable 

of sealing against test pressure without damage to valve.  Install blinds in flanged joints to isolate 

equipment.

5. Install safety valve, set at a pressure no more than one-third higher than test pressure, to protect 

against damage by expanding liquid or other source of overpressure during test.

6. Tests need only be performed on new piping installed by this project.  

B. Perform the following tests on hydronic piping:

1. Use ambient temperature water as a testing medium unless there is risk of damage due to freezing.  

Another liquid that is safe for workers and compatible with piping may be used.

2. While filling system, use vents installed at high points of system to release air.  Use drains 

installed at low points for complete draining of test liquid.

3. Isolate expansion tanks and determine that hydronic system is full of water.

4. Subject piping system to hydrostatic test pressure that is not less than 1.5 times the system's 

working pressure.  Test pressure shall not exceed maximum pressure for any vessel, pump, valve, 

or other component in system under test.  Verify that stress due to pressure at bottom of vertical 

runs does not exceed 90 percent of specified minimum yield strength or 1.7 times "SE" value in 

Appendix A in ASME B31.9, "Building Services Piping."

5. After hydrostatic test pressure has been applied for at least 10 minutes, examine piping, joints, and 

connections for leakage.  Eliminate leaks by tightening, repairing, or replacing components, and 

repeat hydrostatic test until there are no leaks.

6. Prepare written report of testing.

C. Perform the following before operating the system:

1. Open manual valves fully.

2. Inspect pumps for proper rotation.

3. Set makeup pressure-reducing valves for required system pressure, if required.

4. Inspect air vents at high points of system and bleed air completely.

5. Set temperature controls so all coils are calling for full flow.

6. Inspect and set operating temperatures of hydronic equipment, such as chillers and cooling towers, 

to specified values.

7. Verify lubrication of motors and bearings.
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3.5 CLEANING

A. Flush hydronic piping systems with clean water.  Remove and clean or replace strainer screens.  After 

cleaning and flushing hydronic piping systems, but before balancing, remove disposable fine-mesh 

strainers in pump suction diffusers.

END OF SECTION 15181
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DIVISION 15 - MECHANICAL

SECTION 15626 – ROTARY-SCREW WATER CHILLERS

PART 1 - GENERAL

1.1 SUMMARY

A. Section Includes:

1. Packaged, air-cooled chillers.

1.2 SCOPE

A. Provide Microprocessor controlled, twin-screw compressor, air-cooled, liquid chillers of the scheduled 

capacities as shown and indicated on the Drawings, including but not limited to:

1.      Chiller package

2.      Charge of refrigerant and oil

3.      Electrical power and control connections

4.      Chilled fluid connections

5.      Manufacturer start-up

1.3 ACTION SUBMITTALS

A. Product Data:  For each type of product indicated.  Include refrigerant, rated capacities, operating 

characteristics, furnished specialties, and accessories.

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work.

1.4 INFORMATIONAL SUBMITTALS

A. Certificates:  For certification required in "Quality Assurance" Article.

B. Startup service reports.

C. Warranty.

1.5 CLOSEOUT SUBMITTALS

A. Operation and maintenance data.

1.6 QUALITY ASSURANCE

A. Products shall be Designed, Tested, Rated and Certified in accordance with, and Installed in compliance 

with applicable sections of the following Standards and Codes:
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1. AHRI 550/590 – Water Chilling Packages Using the Vapor Compression Cycle

2. AHRI 370 – Sound Rating of Large Outdoor Refrigerating and Air-Conditioning Equipment

3. ANSI/ASHRAE 15 – Safety Code for Mechanical Refrigeration

4. ANSI/ASHRAE 34 – Number Designation and Safety Classification of Refrigerants

5. ASHRAE 90.1 – Energy Standard for Buildings Except Low-Rise Residential Buildings

6. ANSI/NFPA 70 – National Electrical Code (N.E.C.)

7. ASME Boiler and Pressure Vessel Code, Section VIII, Division 1

8. OSHA – Occupational Safety and Health Act

9. Manufactured in facility registered to ISO 9001

B. Factory Run Test: Chiller shall be pressure-tested, evacuated and fully charged with refrigerant and oil, 

and shall be factory operational run tested with water flowing through the vessel.

C. Chiller manufacturer shall have a factory trained and supported service organization. 

D. Warranty: Manufacturer shall Warrant all equipment and material of its manufacture against defects in 

workmanship and material for a period of eighteen (18) months from date of shipment or twelve (12) 

months from date of start-up, whichever occurs first. 

1.7 WARRANTY

A. Warranty Period:  Manufacturer shall Warrant all equipment and material of its manufacture against 

defects in workmanship and material for a period of eighteen (18) months from date of shipment or 

twelve (12) months from date of start-up, whichever occurs first.

1.8 DELIVERY AND HANDLING

A. Unit shall be delivered to job site fully assembled with all interconnecting refrigerant piping and internal 

wiring ready for field installation and charged with refrigerant and oil by the Manufacturer.

B. Provide protective covering over vulnerable components for unit protection during shipment. Fit nozzles 

and open ends with plastic enclosures.

C. Unit shall be stored and handled per Manufacturer’s instructions.

PART 2 - PRODUCTS

2.1 PACKAGED, AIR-COOLED CHILLERS

A. Manufacturers:  The design shown on the Drawings is based on YORK model YVAA chiller 

manufactured by Johnson Controls / YORK. Alternate equipment will be acceptable if the manufacturer’s 

equipment meets the scheduled performance and complies with these specifications. 

Alternate manufacturers are: 

1. Trane 

2. Carrier

3. Pre-approved equal.  Official Request for Substitution must be received 10-days prior to bid.

2.2 GENERAL
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A. Description: Furnish, Install, and Commission factory assembled, charged, and operational run tested air-

cooled screw compressor chiller as specified herein and shown on the Drawings. Chiller shall include, but 

is not limited to: a complete system with multiple independent refrigerant circuits, semi hermetic twin 

screw compressors, shell and tube hybrid falling film type evaporator, air-cooled condenser, R134a 

refrigerant, lubrication system, interconnecting wiring, safety and operating controls including capacity 

controller, control center, motor starting components, and special features as specified herein or required 

for safe, automatic operation.

B. Operating Characteristics: 

1. Provide low and high ambient temperature control options as required to ensure unit is capable of 

operation from 0°F to 125°F (-18°C to 52°C) ambient temperature.

2. Provide capacity control system capable of reducing unit capacity to 10% of full load for 2 

compressor units. Compressor shall start in unloaded condition.  Application of factory installed 

hot gas bypass shall be acceptable as required to meet specified minimum load. 

C. Cabinet: Unit panels, structural elements, control boxes and heavy gauge structural base shall be 

constructed of painted galvanized steel. All exposed sheet steel shall be coated with baked on powder 

paint to meet 500-hour salt spray test in accordance with the ASTM B117 standard.

D. Shipping: Unit shall ship in one piece and shall require installer to provide only a single evaporator inlet 

and outlet pipe connection. If providing chiller model that ships in multiple pieces, bid shall include all 

the material and field labor costs for factory authorized personnel to install a trim kit to connect the pieces 

as well as all interconnecting piping and wiring.

2.3 COMPRESSORS

A. Compressors: Shall be direct drive, semi hermetic, rotary twin-screw type, including: muffler, tempera-

ture actuated ‘off-cycle’ heater, rain-tight terminal box, discharge shut-off service valve,  suction shut-off 

service valve for each compressor,  and precision machined cast iron housing. Design working pressure 

of entire compressor, suction to discharge, shall be 350 psig (24 barg) or higher. Compressor shall be 

U.L. Recognized. 

B. Compressor Motors: Refrigerant suction-gas cooled accessible hermetic compressor motor, full suction 

gas flow through 0.006” (0.1524 mm) maximum mesh screen, with inherent internal thermal overload 

protection and external current overload on all three phases.

C. Balancing Requirements: All rotating parts shall be statically and dynamically balanced.

D. Lubrication System: External oil separators with no moving parts, 450 psig (31 barg) design working 

pressure, and ETL listing shall be provided on the chiller. Refrigerant system differential pressure shall 

provide oil flow through service replaceable, 0.5 micron, full flow, cartridge type oil filter internal to 

compressor. 

E. Capacity Control: Compressors shall start at minimum load. Provide Microprocessor control to command 

compressor capacity to balance compressor capacity with cooling load.
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2.4 REFRIGERANT CIRCUIT COMPONENTS

A. Refrigerant: R-134a. Classified as Safety Group A1 according to ASHRAE 34. 

B. Each independent refrigerant circuit shall incorporate all components necessary for the designed 

operation including: liquid line shut-off valve with charging port, low side pressure relief devie, 

removable core filter-drier and sight glass with moisture indicator.

C. Chiller manufacturer shall provide an independent circuit for each compressor to provide maximum 

redundancy during chiller operation. If equipment does not have independent circuits per compressor, 

manufacturer shall provide owner one spare compressor of each unique size.

D. Discharge lines shall be provided with manual compressor shut-off service valves. 

2.5 HEAT EXCHANGERS

A. Evaporator:

1. Evaporator shall be shell and tube, hybrid falling film type  with 2 pass arrangement to optimize 

efficiency and refrigerant charge. Tubes shall be high-efficiency, internally and externally 

enhanced type copper tubes with 0.035” (0.89 mm) minimum wall thickness at all intermediate 

tube supports to provide maximum tube wall thickness at the support area. Each tube shall be 

roller expanded into the tube sheets providing a leak proof seal, and be individually replaceable. 

Independent refrigerant circuits shall be provided per compressor.

2. Constructed, tested, and stamped in accordance with applicable sections of ASME pressure vessel 

code for minimum 235 psig (16 barg) refrigerant side design working pressure and 150 psig (10 

barg) liquid side design working pressure.

3. Water boxes shall be removable to permit tube cleaning and replacement. Water boxes shall 

include liquid nozzle connections suitable for ANSI/AWWA C-606 couplings, welding, or 

flanges.

4. Provide vent and drain fittings, and thermo-statically controlled heaters to protect to -20°F (-28°C) 

ambient temperature in off-cycle. A separate power connection for evaporator heaters is required 

and shall be provided by the Contractor. 

B. Air-cooled Condenser:

1. Condenser coils shall be microchannel type, parallel flow aluminum alloy tubes metallurgically 

brazed as one piece to enhanced aluminum alloy fins. Condenser coils shall be made of a single 

material to avoid galvanic corrosion due to dissimilar metals. Tube and fin type condenser coils 

are an acceptable alternate when tubes and fins are fabricated of the same metal material to avoid 

galvanic corrosion due to dissimilar metals. Unit shall include Louvered/Wire Panels: Louvered 

steel panels on external condenser coil faces, painted to match unit panels. Heavy gauge, welded 

wire mesh, coated to resist corrosion, around base of machine to restrict unauthorized access. 

2. Low Sound Condenser Fans with Variable Speed Drives. All fans shall be powered by VSDs. 

Fans shall provide vertical air discharge from extended orifices. Fans shall be composed of 

corrosion resistant aluminum hub and glass-fiber-reinforced polypropylene composite blades 

molded into a low-noise airfoil section. Fan impeller shall be dynamically balanced for vibration-

free operation. Fan guards of heavy gauge, PVC (polyvinyl chloride) coated or galvanized steel.
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3. Fan Motors: High efficiency, direct drive, 3-phase, insulation class “F”, current protected,  Totally 

Enclosed Air-Over (TEAO), with double sealed, permanently-lubricated ball bearings. Open Drip 

Proof (ODP) fan motors will not be acceptable. 

2.6 INSULATION

A. Material: Closed-cell, flexible, UV protected, thermal insulation complying with ASTM C 534 Type 2 

(Sheet) for preformed flexible elastomeric cellular thermal insulation in sheet and tubular form. 

B. Thickness: 3/4" (19mm.) 

C. Thermal conductivity: 0.26 (BTU/HR-Ft2-°F/in) maximum at 75°F mean temperature.

D. Factory-applied insulation over cold surfaces of liquid chiller components including evaporator shell, 

water boxes, and suction line. Liquid nozzles shall be insulated by Contractor after pipe installation. 

E. Adhesive: As recommended by insulation manufacturer and applied to 100 percent of insulation contact 

surface including all seams and joints. 

2.7 ACOUSTICAL DATA

A. Provide acoustical sound power or sound pressure level data in decibels (dB) at the scheduled octave 

band center frequencies. A-weighted sound data alone is not acceptable. 

B. Acoustical performance ratings shall be in accordance with AHRI Standard 370.  

2.8 POWER AND ELECTRICAL REQUIREMENTS

A. Power/Control Panel:

1. Factory installed and wired NEMA 3R, powder painted steel cabinets with tool lockable, hinged, 

latched, and gasket sealed outer doors equipped with wind struts for safer servicing. Provide main 

power connection(s), compressor starters and fan motor contactors, current overloads, and factory 

wiring.

2. Panel shall include control display access door.

B. Single Point Power:

1. Provide single point power connection to chiller, shall be 3 phase of scheduled voltage.

C. Motor Starters: Motor starters shall be Variable Frequency Drive type with zero electrical inrush current. 

Wye-Delta, Solid State, and Across the Line type starters will not be acceptable. 

D. Power Factor:
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1. Provide equipment with power factor correction capacitors as required to maintain a displacement 

power factor of 95% at all load conditions. 

2. The installing contractor is responsible for additional cost to furnish and install power factor 

correction capacitors if they are not factory mounted and wired.

E. All exposed power wiring shall be routed through liquid-tight, UV-stabilized, non-metallic conduit.

F. Supplied equipment shall not exceed scheduled Minimum Circuit Ampacity (MCA).The mechanical 

Contractor shall be responsible for any additional costs associated with equipment deviation.

2.9 CONTROLS

A. General:

1. Provide automatic control of chiller operation including compressor start/stop and load/unload, 

anti-recycle timers, condenser fans, evaporator pump, evaporator heater, unit alarm contacts and 

run signal contacts. 

2. Chiller shall automatically reset to normal chiller operation after power failure.

3. Unit operating software shall be stored in non-volatile memory. Field programmed set points shall 

be retained in lithium battery backed regulated time clock (RTC) memory for minimum 5 years.

4. Alarm contacts shall be provided to remote alert for any unit or system safety fault.

B. Display and Keypad: 

1. Provide minimum 80 character liquid crystal display that is both viewable in direct sunlight and 

has LED backlighting for nighttime viewing. Provide one keypad and display panel per chiller.

2. Display and keypad shall be accessible through display access door without opening main 

control/electrical cabinet doors.

3. Display shall provide a minimum of unit set points, status, electrical data, temperature data, 

pressures, safety lockouts and diagnostics without the use of a coded display.

4. Descriptions in English (or available language options), numeric data in English (or Metric) units. 

5. Sealed keypad shall include unit On/Off switch.

C. Programmable set points (within Manufacturer limits): Display language, chilled liquid cooling mode, 

local/remote control mode, display units mode, system lead/lag control mode, remote temperature reset, 

remote current limit, remote sound limit, low ambient temperature cutout enable/disable, leaving chilled 

liquid set point and range, maximum remote temperature reset.

D. Display Data: Chilled liquid leaving and entering temperatures; outside ambient air temperature; lead 

system; evaporator pump status; active remote control; compressor suction, discharge, and oil pressures 

per refrigerant circuit; compressor discharge, motor, and oil temperatures per refrigerant circuit; 

saturation temperatures per refrigerant circuit; compressor speed; condenser fan status; condenser 

subcooling temperature; condenser drain valve percentage open; compressor capacity in percentage of 

Full Load Amps; compressor number of starts; run time; operating hours; evaporator heater status; history 

data for last ten shutdown faults; history data for last 20 normal (non-fault) shutdowns.

E. Predictive Control Points: Unit controls shall avoid safety shutdown when operating outside design con-

ditions by optimizing the chiller controls and cooling load output to stay online and avoid safety limits 

being reached. The system shall monitor the following parameters and maintain the maximum cooling 
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output possible without shutdown of the equipment: motor current, suction pressure, discharge pressure, 

starter internal ambient temperature, and starter baseplate temperature.

F. System Safeties: Shall cause individual compressor systems to perform auto-reset shut down if: high 

discharge pressure or temperature, low suction pressure, low motor current, high/low differential oil 

pressure, low discharge superheat, high motor temperature, system control voltage.

G. Unit Safeties: Shall be automatic reset and cause compressors to shut down if: high or low ambient 

temperature, low leaving chilled liquid temperature, under voltage, flow switch operation. Contractor 

shall provide flow switch and wiring per chiller manufacturer requirements.

H. Manufacturer shall provide any controls not listed above, necessary for automatic chiller operation. Me-

chanical Contractor shall provide field control wiring necessary to interface sensors to the chiller control 

system.

2.10 ACCESSORIES AND OPTIONS

     Some accessories and options supersede standard product features. All options are factory-mounted unless 

otherwise noted.

A. CONTROLS OPTIONS:

1. Gateway: Provides communication for Building Automation Systems, including BACnet 

(MS/TP), Modbus, N2, and LON. (Field Commissioned by BAS Manufacturer)

B. GENERAL OPTIONS:

1. Flow Switch: Vapor proof SPDT, NEMA 3R switch, 150 psig (10.3 barg), -20°F to 250°F (-

28.9°C to 121.1°C). (Field Mounted by Contractor) 

2. Vibration Isolation (Field Mounted by Contractor):

3. Provide Elastomeric Isolators 

C. Capacities and Characteristics:

1. Capacity:  400 tons.

2. Full-Load Efficiency (EER):  10.1

3. Full-Load Efficiency (Power Input/Cooling Output):  1.18 kW/ton

4. Part-Load Efficiency (IPLV):  17.8.

5. Low Ambient Operation:  Chiller designed for operation to 0 deg F.

6. High Ambient Operation:  Chiller designed for operation to 125 deg F.

7. Evaporator:

a. Configuration:  Integral to chiller

b. Pressure Rating:  150 psig

c. Fluid Type:  Water

d. Design Fluid Flow Rate:  960 gpm

e. Minimum Fluid Flow Rate:  523 gpm

f. Entering-Fluid Temperature:  54 deg F

g. Leaving-Fluid Temperature:  44 deg F 

h. Fluid Pressure Drop:  15.1 feet of head

i. Fouling Factor:  0.0001 sq. ft. · h · deg F/Btu

8. Condenser Entering-Air Temperature:  95 deg F

9. Site Altitude:  500 feet

10. Number of Refrigerant Circuits:  Two



USC-Aiken Project #50002915-3

Convocation Center Chiller Replacement

ROTARY-SCREW WATER CHILLERS 15626 - 8

11. Compressor:

a. Number of Compressors:  2

b. Rated Load Amperes:  353/248

12. Control Electrical Requirements:

a. Power Connection:  Fed through integral transformer 

13. Chiller Electrical Requirements:

a. Power Input:  474.7 kilowatts

b. Power Factor:  0.95

c. Minimum Circuit Ampacity:  743

d. Maximum Overcurrent Protection Device:  1,000

e. Phase:  Three.

f. Hertz:  60.

14. Noise Rating:  103 dBA LWA sound power level at 100% when measured according to ARI 370.  

Provide factory-installed sound treatment if necessary to achieve the performance indicated.

2.11 SOURCE QUALITY CONTROL

A. Perform functional tests of chillers before shipping.

B. Factory Run Test: Chiller shall be pressure-tested, evacuated and fully charged with refrigerant and oil, 

and shall be factory operational run tested with water flowing through the vessel.

PART 3 - EXECUTION

3.1 CHILLER INSTALLATION

A. General: Rig and Install in full accordance with Manufacturer’s requirements, Project drawings, and 

Contract documents.

B. Location: Locate chiller as indicated on drawings, including cleaning and service maintenance clearance 

per Manufacturer instructions. Adjust and level chiller on support structure. Install chillers on support 

structure indicated.

C. Equipment Mounting:

1. Install chiller on existing concrete equipment base.  

D. Maintain manufacturer's recommended clearances for service and maintenance.

E. Charge chiller with refrigerant and fill with oil if not factory installed.

F. Install separate devices furnished by manufacturer and not factory installed.

G. Components: Installing Contractor shall provide and install all auxiliary devices and accessories for fully 

operational chiller.
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H. Electrical: Coordinate electrical requirements and connections for all power feeds with Electrical 

Contractor.

I. Controls: Coordinate all control requirements and connections with Controls Contractor.

J. Finish: Installing Contractor shall paint damaged and abraded factory finish with touch-up paint matching 

factory finish.

3.2 CONNECTIONS

A. Comply with requirements for piping specified in Section 15181 "Hydronic Piping." Drawings indicate 

general arrangement of piping, fittings, and specialties.

B. Install piping adjacent to chiller to allow service and maintenance.

C. Evaporator Fluid Connections:  Connect to evaporator inlet with flexible connector, thermometer, and 

plugged tee with pressure gage.  Connect to evaporator outlet with flexible connector, flow switch, 

thermometer, plugged tee with shutoff valve and pressure gage and drain connection with valve.  Make 

connections to chiller with a flange.

3.3 STARTUP SERVICE

A. Engage a factory-authorized service representative to perform startup service.

1. Complete installation and startup checks according to manufacturer's written instructions.

2. Verify that refrigerant charge is sufficient and chiller has been leak tested.

3. Verify that thermometers and gages are installed.

4. Operate chiller for run-in period.

5. Check bearing lubrication and oil levels.

6. Verify proper motor rotation.

7. Verify and record performance of fluid flow and low-temperature interlocks for evaporator and 

condenser.

8. Verify and record performance of chiller protection devices.

9. Test and adjust controls and safeties.  Replace damaged or malfunctioning controls and 

equipment.

B. Inspect field-assembled components, equipment installation, and piping and electrical connections for 

proper assembly, installation, and connection.

C. Prepare test and inspection startup reports.

END OF SECTION 15626
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