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SE-310 

SE-310 
INVITATION FOR DESIGN-BID-BUILD CONSTRUCTION SERVICES 
  

AGENCY/OWNER:  University of South Carolina  
PROJECT NAME:  Aiken Convocation Chiller Replacement  
PROJECT NUMBER:  H29-Z625 / 50003704  CONSTRUCTION COST 
RANGE: $ 580,000  to $ 670,000  
PROJECT LOCATION:  2049 Champion Way, Graniteville, SC 29829  
DESCRIPTION OF PROJECT/SERVICES:  Provide labor & materials to replace existing air cooled chiller piping and 
electrical connections as defined in the drawing including demolition, disposal, and controls. Bidders shall submit bids in 
accordance with Hand-Delivery or Mail Service only.  
BID/SUBMITTAL DUE DATE:  5/28/26  TIME:  3:00pm  NUMBER OF COPIES:  1  
PROJECT DELIVERY METHOD:   Design-Bid-Build  
AGENCY PROJECT COORDINATOR:  Hatice Hikmet  
EMAIL:  hikmeth@mailbox.sc.edu  TELEPHONE:  803-777-9994  
DOCUMENTS MAY BE OBTAINED FROM:  https://supplier.ps.sc.edu  
  

BID SECURITY IS REQUIRED IN AN AMOUNT NOT LESS THAN 5% OF THE BASE BID. 
PERFORMANCE AND LABOR & MATERIAL PAYMENT BONDS:  The successful Contactor will be required to provide 
Performance and Labor and Material Payment Bonds, each in the amount of 100% of the Contract Price. 
DOCUMENT DEPOSIT AMOUNT: $  0.00  IS DEPOSIT REFUNDABLE  Yes   No   N/A   
Bidders must obtain Bidding Documents/Plans from the above listed source(s) to be listed as an official plan holder.  Bidders that rely on copies obtained from 
any other source do so at their own risk.  All written communications with official plan holders & bidders will be via email or website posting. 
Agency WILL NOT accept Bids sent via email. 
  
All questions & correspondence concerning this Invitation shall be addressed to the A/E. 

A/E NAME:  ING Consulting Inc  A/E CONTACT:  Steven Petersen PE  
EMAIL:  spetersen@ingconsulting.com  TELEPHONE:  706-774-1020 ext 204  
  

PRE-BID CONFERENCE: Yes   No   MANDATORY ATTENDANCE: Yes   No   
PRE-BID DATE:   5/14/2026  TIME:   2:00pm  

PRE-BID PLACE:   650 Trolley Line Road, Graniteville, SC 29829.  Site visit following pre-bid meeting  
BID OPENING PLACE:   1600 Hampton St Suite 605 Columbia, SC 29208  
BID DELIVERY ADDRESSES: 

HAND-DELIVERY:  MAIL SERVICE: 
Attn: Hatice Hikmet bid enclosed H29-Z625 50003704  Attn:  Hatice Hikmet bid enclosed H29-Z62 50003704  
1600 Hampton St Suite 606  1600 Hampton St Suite 606  
 Columbia, SC 29208   Columbia, SC 29208  

  

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

APPROVED BY:  DATE:        
 (OSE Project Manager) 
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ÎSIYJ�YWĴFIYcJJ
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USCA Convocation Chiller Replacement, bldg. 920- 2049 Champion Way
Graniteville, SC 29829   H29-Z625 / 50003704
USCA Convocation Chiller Replacement
H29-Z625 / 50003704
Bldg. 920- 2049 Champion Way, Graniteville, SC 29829
Provide labor and materials to replace an existing air-cooled chiller, piping
and electrical connections as defined in the Drawings; including demolition,
abatement, and disposal.

Aiken - Convocation Chiller Replacement
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ARTICLE 7 PERFORMANCE BOND AND PAYMENT BOND 
§ 7.1 Bond Requirements
§ 7 .1.1 If stipulated in the Bidding Documents, the Bidder shall furnish bonds covering the faithful performance of the
Contract and payment of all obligations arising thereunder.

§ 7.1.2 If the furnishing of such bonds is stipulated in the Bidding Documents, the cost shall be included in the Bid.

§ 7.1.3 The Bidder shall provide surety bonds from a company or companies lawfully authorized to issue surety bonds in
the state of South Carolina.

§ 7.1.4 Unless otherwise indicated below, the Penal Sum of the Payment and Performance Bonds shall be the amount of
100% of the Contract Sum.

§ 7.2 Time of Delivery of Contract, Certificates of Insurance, and Form of Bonds
§ 7.2.1 Following expiration of the protest period, the Owner will forward the Contract for Construction to the Bidder for
signature. The Bidder shall return the fully executed Contract for Construction to the Owner within seven (7) days. The
Bidder shall deliver the required bonds and certificate of insurance to the Owner not later than three (3) days following the
date of execution of the Contract. Failure to deliver these documents as required shall entitle the Owner to consider the
Bidder's failure as a refusal to enter into a contract in accordance with the terms and conditions of the Bidder's Bid and to
make claim on the Bid Security for re-procurement cost.

§ 7 .2.2 Unless otherwise provided, the bonds shall be written on the Performance Bond and Payment Bond forms included
in the Bid Documents.

§ 7 .2.3 The bonds shall be dated on or after the date of the Contract.

§ 7.2.4 The Bidder shall require the attorney-in-fact who executes the required bonds on behalf of the surety to affix to the
bond a certified and current copy of the power of attorney.

ARTICLE 8 ENUMERATION OF THE PROPOSED CONTRACT DOCUMENTS 
§ 8.1 Copies of the proposed Contract Documents have been made available to the Bidder and consist of the following
documents:

.1 

. 2 

. 3 

. 4 

AIA Document Al0l™----2017, Standard Form of Agreement Between Owner and Contractor, SCOSE 
Version . 
AIA Document Al0l™-2017, Exhibit A, Insurance and Bonds, SCOSE Version . 
AIA Document A2QFM._2Ql 7, General Conditions of the Contract for Construction, SCOSE Version . 
Drawings 

Number 

CVR 

Title 

Cover Sheet 

Date 

09-11-2025

.5 Specifications 

Section 

Project Manual  
Title 

Project Manual and 
Specifications 

Date 

09-11-2025

Pages 

166 

lnit. AIA Document A701 ™-2018. Copyright© 1970, 1974, 1978, 1987, 1997, and 2018 by The American Institute of Architects. All rights reserved. South Carolina 
Division of Procurement Services, Office of State Engineer Version of AIA Document A701 ™-2018. Copyright© 2016 and 2020 by The American Institute of 

10 
Architects. All rights reserved. The "American Institute of Architects," "AIA," the AIA Logo, and "AIA Contract Documents" are registered trademarks and may not 
be used without permission. This document was created on 10/02/2025 15:41:09 under the terms of AIA Documents on Demand® Order No. 500006014_<, 
is not for resale, is licensed for one-time use only, and may only be used in accordance with the AIA Contract Documents• Documents-on-Demand - End User 
License Agreement. To report copyright violations, e-mail copyright@aia.org. 
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AIA Document A310-2010 

Bid Bond 

The Bid Bond must be in the form of AIA Document A310-2010. 
The document may be viewed and purchased at: 

https://www .aiacontracts .org/contract -documents/18151 -bid-bond 



2023 Edition 

SE-330 

LUMP SUM BID FORM 
Bidders shall submit bids on only Bid Form SE-330. 

 BF – 1 SE-330 

  

BID SUBMITTED BY:         
(Bidder's Name) 

BID SUBMITTED TO:         
(Agency’s Name) 

FOR: PROJECT  NAME:  Aiken - Convocation Chiller / ING Consulting Design  

PROJECT  NUMBER:  H29-Z625 / 50003704  

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 

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

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

conditions of the Bidding Documents. 

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

Documents. 

§ 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 Agency.  

§ 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):   Provide labor and materials 

to replace existing air-cooled chiller, piping, and electrical connections as defined in the Drawings; including demolition, 

disposal, and controls.   

$ , which sum is hereafter called the Base Bid. 

(Bidder to insert Base Bid Amount on line above) 

Aiken - Convocation Chiller Replacement



2023 Edition 

SE-330 

LUMP SUM BID FORM 
Bidders shall submit bids on only Bid Form SE-330. 

 BF – 1A SE-330 

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

ALTERNATE # 1 (Brief Description):          

 ADD TO or  DEDUCT FROM BASE BID:  $  

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

ALTERNATE # 2 (Brief Description):          

 ADD TO or  DEDUCT FROM BASE BID:  $  

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

ALTERNATE # 3 (Brief Description):          

 ADD TO or  DEDUCT FROM BASE BID:  $  

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

 

 

 

 

§ 6.3 UNIT PRICES: 

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

 

  UNIT OF 

No.   ITEM   MEASURE   ADD   DEDUCT  

  1.                       $    $  

  2.                       $    $  

  3.                       $    $  

  4.                       $    $  

  5.                       $    $  

  6.                       $    $  
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LUMP SUM BID FORM 

 BF – 2 SE-330 

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

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

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

(A) 

SUBCONTRACTOR 

LICENSE CLASSIFICATION 

or SUBCLASSIFICATION 

NAME 
(Completed by Agency) 

(B) 

LICENSE 

CLASSIFICATION or 

SUBCLASSIFICATION 

ABBREVIATION 
(Completed by Agency) 

(C) 

SUBCONTRACTOR and/or 

PRIME CONTRACTOR 
(Required - must be completed by Bidder) 

(D) 

SUBCONTRACTOR'S 

and/or 

PRIME CONTRACTOR'S 

SC LICENSE NUMBER 
(Requested, but not Required) 

BASE BID 

Air Conditioning AC   

              

              

              

ALTERNATE #1 

              

              

              

              

ALTERNATE #2 

              

              

              

              

ALTERNATE #3 

              

              

              

              

 

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

 . 
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 BF – 2A SE-330 

INSTRUCTIONS FOR 

SUBCONTRACTOR LISTING 
 

1. Section 7 of the Bid Form sets forth an Agency-developed list of subcontractor license classifications or subclassifications 
for which Bidder is required to identify the entity (subcontractor(s) and/or himself) Bidder will use to perform this work. 

a. Columns A & B:  The Agency fills out these columns to identify the subcontractor license classification / 
subclassification and related license abbreviation for which the Bidder must list either a subcontractor or himself as the 
entity that will perform this work.  In Column A, the subcontractor license classification/subclassification is identified 
by name and in Column B, the related contractor license abbreviation (per Title 40 of the SC Code of Laws) is listed.  
Abbreviations of licenses can be found at: 

 https://llr.sc.gov/clb/PDFFiles/CLBClassificationAbbreviations.pdf.  If the Agnecy has not identified a subcontractor 
license classification/subclassification, the Bidder does not list a subcontractor. 

b. Columns C and D:  In these columns, the Bidder identifies the subcontractors it will use for the work of each license 
listed by the Agency in Columns A & B.  Bidder must identify only the subcontractor(s) who will perform the work and 
no others.  Bidders must make sure that their identification of each subcontractor is clear and unambiguous.  A listing 
that could be any number of different entities may be cause for rejection of the bid as non-responsive.  For example, a 
listing of M&M without additional information may be problematic if there are multiple different licensed contractors 
in South Carolina whose names start with M&M. 

2. Subcontractor Defined:  For purposes of subcontractor listing, a subcontractor is an entity who will perform work or render 
service to the prime contractor to or about the construction site pursuant to a contract with the prime contractor.  Bidder 
should not identify sub-subcontractors in the spaces provided on the bid form but only those entities with which Bidder will 
contract directly.  Likewise, do not identify material suppliers, manufacturers, and fabricators that will not perform physical 
work at the site of the project but will only supply materials or equipment to the Bidder or proposed subcontractor(s).  

3. Subcontractor Qualifications:  Bidder must only list subcontractors who possess a South Carolina contractor’s license that 
includes the license classification and/or subclassification identified by the Agency in Columns A & B.  The subcontractor 
license must also be within the appropriate license group for the work.  If Bidder lists a subcontractor who is not qualified 
to perform the work, the Bidder will be rejected as non-responsible. 

4. Use of Own forces:  If, under the terms of the Bidding Documents and SC Contractor Licensing laws, Bidder is qualified 
to perform the work of a listed subcontractor classification or subclassification and Bidder does not intend to subcontract 
such work but to use Bidder’s own employees to perform such work, the Bidder must insert itself in the space provided.  

5. Use of Multiple Subcontractors: 

a. If Bidder intends to use multiple subcontractors to perform the work of a single license classification/subclassification, 
Bidder must insert the name of each subcontractor Bidder will use, preferably separating the name of each by the word 
“and”.  If Bidder intends to use both his own employees to perform a part of the work of a single license 
classification/subclassification and to use one or more subcontractors to perform the remaining work, Bidder must insert 
itself and each subcontractor, preferably separating them with the word “and”.  Bidder must use each entity listed for 
the work of a single license classification/subclassification in the performance of that work. 

b. Optional Listing Prohibited:  Bidder may not list multiple subcontractors for a license classification/subclassification 
in a form that provides the Bidder the option, after bid opening or award, to choose one or more but not all the listed 
subcontractors to perform the work for which they are listed.  A listing, which on its face requires subsequent explanation 
to determine whether it is an optional listing, is non-responsive.  If Bidder intends to use multiple entities to perform 
the work for a single listing, Bidder must clearly set forth on the bid form such intent.  Bidder may accomplish this by 
simply inserting the word “and” between the names of each entity listed.  Agency will reject as non-responsive a listing 
that contains the names of multiple subcontractors separated by a blank space, the word “or”, a virgule (that is a /), or 
any separator that the Agency may reasonably interpret as an optional listing. 

6. If Bidder is awarded the contract, Bidder must, except with the approval of the Agency for good cause shown, use the listed 
entities to perform the work for which they are listed.  

7. If Bidder is awarded the contract, Bidder will not be allowed to substitute another entity as subcontractor in place of a 
subcontractor listed in Section 7 of the Bid except for one or more of the reasons allowed by the SC Code of Laws. 

8. Bidder’s failure to identify an entity (subcontractor or himself) to perform the work of a subcontractor listed in Columns A 
& B will render the Bid non-responsive. 

https://llr.sc.gov/clb/PDFFiles/CLBClassificationAbbreviations.pdf
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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 Agency upon the 

Agency’s request and within 24 hours of such request, a listing of manufacturers, material suppliers, and subcontractors, 

other than those listed in Section 7 above, that Bidder intends to use on the project.  Bidder acknowledges and agrees that 

this list is provided for purposes of determining responsibility and not pursuant to the subcontractor listing requirements 

of SC Code § 11-35-3020(b)(i). 

§ 9. TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES 

a) CONTRACT TIME 

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

by the Agency.  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 Agency shall retain as Liquidated Damages the 

amount of $      500.00   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, referenced 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 

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

reference. 

BIDDER’S LEGAL NAME:  

ADDRESS:  

  

TELEPHONE:  

EMAIL:  

 

 

SIGNATURE:  DATE:  

PRINT NAME:  

TITLE:  
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ta_zc~ûz_[qc[|cvyvc�[x{wuqbc

veoe�joelc_zcw[r_|_urcs]cbauc

�[{bacZp̂[}_qpc�_~_z_[qc[|c
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vcx[w\p̂pb_~uc~ûz_[qc[|cvyvc
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USCA Convocation Chiller Replacement
H29-Z625 / 50003704
Bldg. 920- 2049 Champion Way, Graniteville, SC 29829
Provide labor and materials to replace an existing air-cooled chiller, piping
and electrical connections as defined in the Drawings; including demolition,
abatement, and disposal.

Aiken - Convocation Chiller Replacement
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f_̀ghḡg�Ẃyz{W�x�u�t{�~t}W�z�y}v�~z{Wz�W��vW�z���W��vW�z{��t��z�W�t�Wux��~�Wt{W|yy}~�t�~z{W�z�W�t��v{�W��t�W
~{�}xwvuW��vW�v�t~{t�vW�~���v}wW��z�Wy�~z�W|yy}~�t�~z{uW�z�W�t��v{�Wyx�uxt{�W�zW��~uW�v��~z{W¤���ª�W

µ¶·¶̧·¹¶¹º»¶¼½̧̧ ½¶¹ º¶¶¶¶¾¶µ¿Àµ

Á







lnit. 

.2 The Contactor shall monitor the progress of the Work for conformance with the requirements of the 
Construction Schedule and shall promptly advise the Owner of any delays or potential delays. Whenever 
the Construction Schedule no longer reflects actual conditions and progress of the Work or the Contract 
Time is modified in accordance with the terms of the Contract Documents, the Contractor shall update 
the Construction Schedule to reflect such conditions . 

. 3 In the event any progress report indicates any delays, the Contractor shall propose an affirmative plan to 
correct the delay, including overtime and/or additional labor, if necessary . 

. 4 In no event shall any progress report constitute an adjustment in the Contract Time, any milestone date, 
or the Contract Sum unless any such adjustment is agreed to by the Owner and authorized pursuant to 
Change Order. 

§ 8.8.2 The Owner's review of the Contractor's schedule is not conducted for the purpose of either determining its
accuracy, completeness, or approving the construction means, methods, techniques, sequences or procedures. The
Owner's review shall not relieve the Contractor of any obligations.

ARTICLE 9 ENUMERATION OF CONTRACT DOCUMENTS 
§ 9.1 This Agreement is comprised of the following documents:

.1 AIA Document AlOl ®-2017, SCOSE Version Standard Form of Agreement Between Owner and 
Contractor 

.2 AIA Document Al 0 1®-2017, Exhibit A, Insurance and Bonds 

.3 AIA Document A201®-2017, SCOSE Version General Conditions of the Contract for Construction 

.4 Form SE-390, Notice to Proceed- Construction Contract 

.5 Drawings 

Number 

 

.6 Specifications 

Section 
 

.7 Addenda, if any: 

Number 

Title 

 

Date 

Date Title 
 

Date Pages 

Pages 

 

AIA Document A101• - 2017. Copyright© 1915, 1918, 1925, 1937, 1951, 1958, 1961, 1963, 1967, 1974, 1977, 1987, 1991, 1997, 2007, and 2017 by The 
American Institute of Architects. All rights reseived. South Carolina Division of Procurement Services, Office of State Engineer Version of AIA Document 
A101 •-2017. Copyright© 2016 and 2020 by The American Institute of Architects. All rights reseived. The "American Institute of Architects," "AIA," the AIA Logo, 
"A 101," and "AIA Contract Documents" are registered trademarks and may not be used without permission. This document was created on 

10/03/2025 08:33:02 under the terms of AIA Documents on Demand• Order No. 500006014_) is not for resale, is licensed for one-time use only, and 
may only be used in accordance with the AIA Contract Documents• Documents-on-Demand - End User License Agreement. To report copyright violations, 
e-mail copyright@aia.org. 
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¬­®̄°s ±²®°s ³²́°µs
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WIYLJMVYM]23ẀǸIJKLM]NIV]VIaVbc3ULVNsWXVIJYZ[N\[]MJM̂MVNF_NWIYLJMVYM]tuNsW\WtuNMLVNW\WNvFKFtNsWRQRtuNZ[bNsW\WNEF[MIZYMNwFŶXV[M]uNZIVNIVKJ]MVIVbNMIZbVXZIx]N
Z[bNXZHN[FMNTVN̂]VbNyJMLF̂MNGVIXJ]]JF[cNULJ]NbFŶXV[MNyZ]NYIVZMVbNF[NNN NN̂[bVINMLVNMVIX]NF_NW\WNwFŶXV[M]NF[NwVXZ[bzN{IbVIN

|FcNNN NNtNJ]N[FMN_FINIV]Z̀VtNJ]ǸJYV[]VbN_FINF[V}MJXVN̂]VNF[̀HtNZ[bNXZHNF[̀HNTVN̂]VbNJ[NZYYFIbZ[YVNyJMLNMLVNW\WNEF[MIZYMNwFŶXV[M]zNwFŶXV[M]}F[}
wVXZ[bN}N~[bN�]VINvJYV[]VNWKIVVXV[McNUFNIVGFIMNYFGHIJKLMNaJF̀ZMJF[]tNV}XZJ̀NYFGHIJKLM�ZJZcFIKcN

<3

ULJ]NaVI]JF[NF_NW\WNwFŶXV[MN

WRQR�PQRSN~�LJTJMNWNJ]NXFbJ_JVbN

THNMLVN�F̂MLNEZIF̀J[ZNwJaJ]JF[NF_N

�IFŶIVXV[MtN{__JYVNF_N�MZMVN

~[KJ[VVIcN�̂ T̀JYZMJF[NF_NMLJ]N

aVI]JF[NF_NW\WNwFŶXV[MNWRQRN

~�LJTJMNWNbFV]N[FMNJXG̀HNMLVN

WXVIJYZ[N\[]MJM̂MVNF_NWIYLJMVYM]�N

V[bFI]VXV[MNF_NZ[HNXFbJ_JYZMJF[N

THNMLVN�F̂MLNEZIF̀J[ZNwJaJ]JF[NF_N

�IFŶIVXV[MtN{__JYVNF_N�MZMVN

~[KJ[VVIcNN

ULJ]NbFŶXV[MNLZ]NJXGFIMZ[MǸVKZ̀N

YF[]V�̂V[YV]cNEF[]̂ M̀ZMJF[NyJMLN

Z[NZMMFI[VHNJ]NV[YF̂IZKVbNyJMLN

IV]GVYMNMFNJM]NYFXG̀VMJF[NFIN

XFbJ_JYZMJF[cN
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USCA Convocation Chiller Replacement
H29-Z625 / 50003704
Bldg. 920- 2049 Champion Way, Graniteville, SC 29829

Aiken - Convocation Chiller Replacement
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TUVWXYZ[T\][[[̂_̀ ZUab[ẀbcUT̀XZ[
dT\]\e[fghgijk
lmnompqoprossturtstuqpovpqwtpxomyzpqwtp{|utmp}w~��p}tr�mtpqwtpnu}�m~urtzp~u�p�mo�n�tpt�n�turtpovpqwtpro�tm~�tz
mt��nmt�p�u�tmpqwn}p�mqnr�tp���p~u�zp��oupqwtp�ouqm~rqom�}pmt��t}qzp�mo�n�tp~pro��povpqwtp�o�nrnt}pmt��nmt�p��p�trqnou
������p�wtpro��povpqwtp�o�nr�pomp�o�nrnt}p�mo�n�t�p}w~��prouq~nup~��p~���nr~��tprou�nqnou}zp�tvnunqnou}zpt�r��}nou}zp~u�
tu�om}tstuq}�

dT\]\][Y�j��k���[Wh��ijh�g
�wtp{|utmp}w~��p�tpmt}�ou}n��tpvomp��mrw~}nu�p~u�ps~nuq~nunu�pqwtp{|utm�}p�}�~�p�tutm~�p�n~�n�nq�pnu}�m~urt�

dT\]\�[Ug�gi�g�[
dT\]\�\epUg�gi�g�

dT\]\�\e\epUg�gi�g�

dT\]\�\e\]pUg�gi�g�

dT\]\�\e\�pUg�gi�g�

dT\]\�\e\�[Ug�gi�g�

dT\]\�\][Ug�gi�g�[

dT\]\�\�[Ug�gi�g�

dT\]\�[̂����hjk[Wh��ijh�g\[
�wtp{|utmp}w~��p��mrw~}tp~u�ps~nuq~nup�� pnu}�m~urtp}t�trqt�p�t�o|�

¡ dT\]\�\e[̂�¢gi[Wh��ijh�g
£¤¥¦§̈©ª«¬­̈®̄°̈¬§±ª²̈¥̄¦³²®̄ ª́́̈¬µª²®¶ª̈§¬̈©ª̈·²¬µ¥̧ª̧ ©̈°̈§±ª̈¹­̄ª²̈®̄¸̈®̄°̈®··«¥́®©«ª̈«¥º¥§¦»¼

X��gij½gp Y�¾���[

TUVWXYZ[T\�[[[X̂ V̀UTXV̂Uab[ẀbcUT̀XZ[T̀¿[À̂ ¿̀b[
dT\�\e[fghgijk
dT\�\e\e[Xgi��Á��j�g�[�Á[Wh��ijh�g\p�wtp�ouqm~rqomp}w~��p�mo�n�tprtmqnvnr~qt}povpnu}�m~urtp~rrt�q~��tpqopqwtp{|utm
t�n�turnu�pros��n~urtp|nqwpqwtpmt��nmtstuq}pnupqwn}p�mqnr�tp���p~qpqwtpvo��o|nu�pqnst}ÂpÃÄÅp�mnompqoprossturtstuqpov
qwtpxomyÆpÃ�Åp��oupmtut|~�pompmt��~rtstuqpovpt~rwpmt��nmt�p�o�nr�povpnu}�m~urtÆp~u�pÃ�Åp��oupqwtp{|utm�}p|mnqqtu
mt��t}q�p�up~��nqnou~�prtmqnvnr~qtpt�n�turnu�prouqnu�~qnoupovprosstmrn~�p�n~�n�nq�pro�tm~�tzpnur���nu�pro�tm~�tpvom
ros��tqt�po�tm~qnou}zp}w~��p�tp}��snqqt�p|nqwpqwtpvnu~�p����nr~qnoupvompl~�stuqp~u�pqwtmt~vqtmp��oupmtut|~�pom
mt��~rtstuqpovp}�rwpro�tm~�tp�uqn�pqwtpt��nm~qnoupovpqwtp�tmno�}pmt��nmt�p��p�trqnoup������Äp~u�p�trqnoup������Ä�p�wt
rtmqnvnr~qt}p|n��p}wo|pqwtp{|utmp~}p~up~��nqnou~�pnu}�mt�poupqwtp�ouqm~rqom�}p�osstmrn~�pÇtutm~�pÈn~�n�nq�p~u�pt�rt}}
omp�s�mt��~p�n~�n�nq�p�o�nr�pomp�o�nrnt}�pÉuvoms~qnouprourtmunu�pmt��rqnoupovpro�tm~�tpoup~rro�uqpovpmt�n}t�p�nsnq}pom
r�~ns}p�~n�p�u�tmpqwtpÇtutm~�p���mt�~qtzpomp�oqwzp}w~��p�tpv�mun}wt�p��pqwtp�ouqm~rqomp|nqwpmt~}ou~��tp�mos�qut}}�

dT\�\e\][¿g������kg�[jh�[bgkÁÊWh��ig�[Ug�gh���h�\p�wtp�ouqm~rqomp}w~��p�n}r�o}tpqopqwtp{|utmp~u�p�t��rqn��tpomp}t�vËp
nu}�mt�pmtqtuqnou}p~���nr~��tpqop~u�pnu}�m~urtpmt��nmt�pqop�tp�mo�n�t�p��pqwtp�ouqm~rqom�

dT\�\e\�[T������hjk[Wh��ig�[̂�k�½j���h�\p�opqwtpv���t}qpt�qtuqp�tmsnqqt�p��p�~|zpqwtp�ouqm~rqomp}w~��pr~�}tpqwt
rosstmrn~�p�tutm~�p�n~�n�nq�pro�tm~�tpqopnur���tpÃÄÅpqwtp{|utmzpqwtp�mrwnqtrqzp~u�pqwtp�mrwnqtrq�}prou}��q~uq}p~}
~��nqnou~�pnu}�mt�}pvompr�~ns}pr~�}t�pnup|wo�tpompnup�~mqp��pqwtp�ouqm~rqom�}put��n�tuqp~rq}pomposn}}nou}p��mnu�pqwt
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UVWXYZ[XVY\]̂V_̀YZXaVW]b̂ZWĉdef̂Xg̀ ĥiẀŶZ]̂ZŴZccaXaVWZĵaW]kỲĉlVŶ[jZam]̂[Zk]̀ĉaŴigVj̀̂VŶaŴ_ZYX̂nôXg̀^
UVWXYZ[XVY\]̂Ẁpjap̀WX̂Z[X]̂VŶVma]]aVW]̂lVŶiga[ĝjV]]̂V[[kY]̂ckYaWp̂[Vm_j̀X̀ĉV_̀YZXaVW]q̂rg̀ ẐccaXaVWZĵaW]kỲĉ
[Vs̀YZp̀]̂gZjĵǹ _̂YamZYôZWĉWVWt[VWXYankXVYôXV̂ZWôVl̂Xg̀ ĥiẀY\]̂p̀ẀYZĵjaZnajaXôaW]kYZW[̀_̂Vja[à]̂ZWĉ]gZjĵ
Z__jôXV̂nVXĝVWpVaWp̂ZWĉ[Vm_j̀X̀ĉV_̀YZXaVW]ûig̀Xg̀Ŷ]k[ĝV_̀YZXaVW]̂ǹ n̂ôXg̀ ÛVWXYZ[XVŶVŶnôẐvkn[VWXYZ[XVŶVŶ
nôZWoVẀĉaỲ[XjôVŶaWcaỲ[Xjồm_jVòĉnôZWôVl̂Xg̀mûVŶnôZWoVẀl̂VŶigV]̀̂Z[X]̂ZWôVl̂Xg̀m̂mZôǹ ĵaZnj̀q̂rV̂
Xg̀^̀wX̀WX̂[Vmm̀Y[aZjjôZsZajZnj̀ûXg̀ ẐccaXaVWZĵaW]kỲĉ[Vs̀YZp̀]̂gZjĵǹ ŴV̂j̀]]̂XgZŴXgZX̂_YVsac̀ĉnôxW]kYZW[̀^
v̀Ysa[̀]̂hlla[̀ûxW[q̂dxvhf̂lVYm]̂Uŷeẑ{ẑz|̂z}ûUŷeẑ~|̂z|̂z}ûZWcûiaXĝỲ]_̀[X̂XV̂Xg̀�̂Y[gaX̀[X̂ZWĉXg̀^
�Y[gaX̀[X\]̂[VW]kjXZWX]ûUŷeẑ~êz|̂z}q̂

��������̂�̂lZajkỲ̂nôXg̀ ĥiẀŶXV̂̀aXg̀Ŷdaf̂c̀mZWĉẐ[̀YXala[ZX̀̂Vl̂aW]kYZW[̀V̂ŶiYaXX̀Ŵ̀WcVY]̀m̀WX̂Ỳ�kaỲĉno
v̀[XaVŴ�q~ûVŶdaaf̂Ỳ�̀[X̂Ẑ[̀YXala[ZX̀̂VŶ̀WcVY]̀m̀WX̂VŴXg̀ p̂YVkWc]̂XgZX̂aX̂lZaj]̂XV̂[Vm_jôiaXĝv̀[XaVŴ�q~û]gZjĵWVX
ǹ[̂VW]ac̀ỲĉẐiZas̀ŶVl̂UVWXYZ[XVY�]̂VnjapZXaVW]̂XV̂VnXZaŴXg̀ Ŷ̀�kaỲĉaW]kYZW[̀q

�����������������������������������������������
��������̂rg̀ ÛVWXYZ[XVŶ]gZjĵ_kY[gZ]̀̂ZWĉmZaWXZaŴXg̀ l̂VjjViaWp̂Xo_̀]̂ZWĉjamaX]̂Vl̂aW]kYZW[̀l̂YVm̂ZŴaW]kYZW[̀
[Vm_ZWôVŶaW]kYZW[̀[̂Vm_ZWà]̂jZilkjjôZkXgVYa�̀ĉXV̂a]]k̀âW]kYZW[̀âŴXg̀ �̂kYa]ca[XaVŴig̀Ỳ̂Xg̀ �̂YV�̀[X̂a]̂jV[ZX̀cq
rg̀ÛVWXYZ[XVŶ]gZjĵmZaWXZaŴXg̀ Ŷ̀�kaỲĉaW]kYZW[̀k̂WXaĵXg̀^̀w_aYZXaVŴVl̂Xg̀ _̂̀YaVĉlVŶ[VYỲ[XaVŴVl̂�VY ̂Z]̂]̀X
lVYXĝaŴv̀[XaVŴ{eqeqêVl̂Xg̀ ŷ̀ẀYZĵUVWcaXaVW]ûlVŶ]k[ĝVXg̀Ŷ_̀YaVĉlVŶmZaWX̀WZW[̀V̂l̂[Vm_j̀X̀ĉV_̀YZXaVW]
[Vs̀YZp̀Ẑ]̂]_̀[alàĉaŴXg̀ ÛVWXYZ[X̂¡V[km̀WX]ûVŶkWj̀]]̂Ẑcall̀ỲWX̂ckYZXaVŴa]̂]XZX̀ĉǹjVi¢
£¤¥¦§̈©¦ª«¬§­®̄§«­¦°±¦­©²³°­©́¦§«¦µ®°¬§®°¬¦°¬±³­®¬̄©¦¥«­¦®¦́³­®§°«¬¦«§̈©­¦§̈®¬¦§̈©¦©¶·°­®§°«¬¦«¥¦§̈©¦·©­°«́¦¥«­¦̄«­­©̄§°«¬
«¥¦̧«­¹º¦±§®§©¦§̈©¦́³­®§°«¬»¼

�����������½½�����¾�¿�����¾�À��Á�¾��Â
����������̂UVmm̀Y[aZĵỳẀYZĵÃaZnajaXôaW]kYZW[̀l̂VŶXg̀ �̂YV�̀[X̂iYaXX̀ŴVŴZŴV[[kYỲW[̀l̂VYm̂iaXĝ_Vja[ôjamaX]̂Vl
WVX̂j̀]]̂XgZŴÄ{uzzzuzzẑ̀Z[ĝV[[kYỲW[̀ûÄ{uzzzuzzẑp̀ẀYZĵZppỲpZX̀ûÄ{uzzzuzzẑZppỲpZX̀̂lVŶ_YVck[X]t[Vm_j̀X̀c
V_̀YZXaVW]̂gZ�ZYcûÄ{uzzzuzzẑ_̀Y]VWZĵZWĉZcs̀YXa]aWp̂aW�kYoûÄÅzuzzẑlaỲ̂cZmZp̀d̂ZWôVẀ l̂aỲfûZWĉÄÅuzzẑm̀ca[Zj
ẁ_̀W]̀̂dZWôVẀ _̂̀Y]VWf̂_YVsacaWp̂[Vs̀YZp̀l̂VŶ[jZam]̂aW[jkcaWp

��̂ cZmZp̀]̂ǹ[Zk]̀̂Vl̂nVcajôaW�kYoû]a[ Ẁ]]̂VŶca]̀Z]̀ûaW[jkcaWp̂V[[k_ZXaVWZĵ]a[ Ẁ]]̂VŶca]̀Z]̀ûZWĉ
c̀ZXĝVl̂ZWô_̀Y]VWb̂

��̂ _̀Y]VWZĵaW�kYôZWĉZcs̀YXa]aWp̂aW�kYob̂
��̂ cZmZp̀]̂ǹ[Zk]̀̂Vl̂_go]a[ZĵcZmZp̀X̂V̂VŶc̀]XYk[XaVŴVl̂XZWpanj̀̂_YV_̀YXoûaW[jkcaWp̂Xg̀ ĵV]]̂Vl̂k]̀̂Vl̂

]k[ĝ_YV_̀YXob̂
��̂ nVcajôaW�kYôVŶ_YV_̀YXôcZmZp̀ẐYa]aWp̂VkX̂Vl̂[Vm_j̀X̀ĉV_̀YZXaVW]b̂ZWĉ
�Æ̂ Xg̀ ÛVWXYZ[XVY\]̂aWc̀mWaXôVnjapZXaVW]̂kWc̀Ŷv̀[XaVŴ~q{Ç̂Vl̂Xg̀ ŷ̀ẀYZĵUVWcaXaVW]q̂

����������̂rg̀ ÛVWXYZ[XVY\]̂UVmm̀Y[aZĵỳẀYZĵÃaZnajaXô_Vja[ôkWc̀ŶXga]̂v̀[XaVŴ�q~qeqê]gZjĵWVX̂[VWXZaŴZW
ẁ[jk]aVŴVŶỲ]XYa[XaVŴVl̂[Vs̀YZp̀l̂VŶXg̀ l̂VjjViaWp¢

��̂ UjZam]̂nôVẀ âW]kỲĉZpZaW]X̂ZWVXg̀ŶaW]kỲcûal̂Xg̀^̀w[jk]aVŴVŶỲ]XYa[XaVŴa]̂nZ]̀ĉ]Vj̀jôVŴXg̀ l̂Z[X̂
XgZX̂Xg̀ [̂jZamZWX̂a]̂ZŴaW]kỲcûZWĉXg̀Ỳ̂iVkjĉVXg̀Yia]̀̂ǹ [̂Vs̀YZp̀l̂VŶXg̀ [̂jZamq̂

��̂ UjZam]̂lVŶ_YV_̀YXôcZmZp̀X̂V̂Xg̀ ÛVWXYZ[XVY\]̂�VY ̂ZYa]aWp̂VkX̂Vl̂Xg̀ _̂YVck[X]t[Vm_j̀X̀ĉV_̀YZXaVW]̂
gZ�ZYĉig̀Ỳ̂Xg̀ ĉZmZp̀ĉ�VY ̂VŶXg̀ �̂VY ̂VkX̂Vl̂iga[ĝXg̀ ĉZmZp̀ẐYa]̀]̂iZ]̂_̀YlVYm̀ ĉnôẐ
vkn[VWXYZ[XVYq̂

��̂ UjZam]̂lVŶnVcajôaW�kYôVXg̀ŶXgZŴXV̂̀m_jVò ]̀̂Vl̂Xg̀ âW]kỲcq̂
��̂ UjZam]̂lVŶaWc̀mWaXôkWc̀Ŷv̀[XaVŴ~q{Ç̂Vl̂Xg̀ ŷ̀ẀYZĵUVWcaXaVW]̂ZYa]aWp̂VkX̂Vl̂aW�kYôXV̂̀m_jVò ]̀̂Vl̂

Xg̀ âW]kỲcq̂
�Æ̂ UjZam]̂VŶjV]]̂̀w[jkc̀ĉkWc̀ŶẐ_YaVŶiVY ̂̀WcVY]̀m̀WX̂VŶVXg̀Ŷ]amajZŶ̀w[jk]aVWZYôjZWpkZp̀q̂
�È̂ UjZam]̂VŶjV]]̂ck̀ X̂V̂_go]a[ZĵcZmZp̀k̂Wc̀ŶẐ_YaVŶaW�kYồWcVY]̀m̀WX̂VŶ]amajZŶ̀w[jk]aVWZYô

jZWpkZp̀q̂
�É̂ UjZam]̂ỲjZX̀ĉXV̂Ỳ]ac̀WXaZjûmkjXatlZmajoûVŶVXg̀ŶgZnaXZXaVWZĵ_YV�̀[X]ûal̂Xg̀ �̂VY ̂a]̂XV̂ǹ _̂̀YlVYm̀ ĉ

VŴ]k[ĝẐ_YV�̀[Xq̂
�Ê̂ UjZam]̂ỲjZX̀ĉXV̂YVVlaWpûal̂Xg̀ �̂VY ̂aWsVjs̀]̂YVVlaWpq̂
�Ë̂ UjZam]̂ỲjZX̀ĉXV̂̀wX̀YaVŶaW]kjZXaVŴlaWa]ĝ]o]X̀m]̂dÌxÍvfû]oWXg̀Xa[̂]Xk[[V̂VŶ]amajZŶ̀wX̀YaVŶ[VZXaWp]̂

VŶ]kYlZ[̀]ûal̂Xg̀ �̂VY ̂aWsVjs̀]̂]k[ĝ[VZXaWp]̂VŶ]kYlZ[̀]q̂
��Î̂ UjZam]̂ỲjZX̀ĉXV̂̀ZYXĝ]kn]ac̀W[̀V̂ŶmVs̀m̀WXûig̀Ỳ̂Xg̀ �̂VY ̂aWsVjs̀]̂]k[ĝgZ�ZYc]q̂
���̂ UjZam]̂ỲjZX̀ĉXV̂̀w_jV]aVWû[VjjZ_]̀̂ZWĉkWc̀YpYVkWĉgZ�ZYc]ûig̀Ỳ̂Xg̀ �̂VY ̂aWsVjs̀]̂]k[ĝgZ�ZYc]q̂
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UVWXWYWXZ[\]̂_̂ àbcZdaèaba]fZĝhciajkZhclagbcmẐnjcopZejoZĵjq̂njcoZhclagbcmZ\mcopZ̀fZ]lcZr̂j]ieg]̂ipZna]lZŝbagft
ba_a]mẐuZĵ]ZbcmmZ]lejZvwpxxxpxxxZZsciZeggaocj]pZûiZ̀̂ oabfZajy\ifpZoce]lẐuZejfZscim̂jpZejoZsîsci]fZoe_ekcZeiamajkẐ\]t
ûZ]lcẐnjcimlaspZ_eaj]cjejgcZejoZ\mcẐuZ]l̂mcZ_̂ ]̂iZhclagbcmZeb̂jkZna]lZejfẐ]lciZm]e]\]̂iabfZicz\aicoZe\]̂_̂ àbct
ĝhciekc{

UVWXWYW|Z}lcZr̂j]ieg]̂iZ_efZeglachcZ]lcZicz\aicoZba_a]mZejoZĝhciekcZûiZr̂__cigaebZ~cjciebZdaèaba]fpZ�_sb̂fcimt
daèaba]fpZejoZ[\]̂_̂ àbcZdaèaba]fZ]lî\klZeZĝ_̀ aje]âjẐuZsia_eifZejoZc�gcmmẐiZ\_̀ icbbeZbaèaba]fZajm\iejgcpt
sîhaocoZm\glZsia_eifZejoZc�gcmmẐiZ\_̀icbbeZajm\iejgcZŝbagacmZicm\b]ZajZ]lcZme_cẐiZkice]ciZĝhciekcZemZ]lcZĝhciekcmt
icz\aicoZ\jociZ�cg]âjZ[{�{�{�ZejoZ[{�{�{�pZejoZajZĵZchcj]ZmlebbZejfZc�gcmmẐiZ\_̀ icbbeZbaèaba]fZajm\iejgcZsîhaoct
jeiînciZĝhciekcZ]lejZ]lcZsia_eifZŝbagf{Z}lcZc�gcmmZŝbagfZmlebbZĵ]Zicz\aicZ]lcZc�le\m]âjẐuZ]lcZ\jocibfajkZba_a]mt
ĵbfZ]lî\klZ]lcZeg]\ebZsef_cj]Z̀fZ]lcZ\jocibfajkZajm\icim{Z}lcZ\_̀ icbbeZŝbagfZba_a]mZmlebbZĵ]Z̀cZbcmmZ]lej
v�pxxxpxxx{

UVWXWYW�Z� î�cim�Zr̂_scjme]âjZe]Zm]e]\]̂ifZba_a]m{

UVWXWYW�Z�_sb̂fcim�Zdaèaba]fZna]lZŝbagfZba_a]mZĵ]ZbcmmZ]lejZvwxxpxxxZZceglZeggaocj]pZvwxxpxxxZceglZc_sb̂fccpZejo
v�xxpxxxZŝbagfZba_a]ZûiZgbea_mpZoamèaba]fZ̀cjcua]ZejoẐ]lciZma_abeiZc_sb̂fccZ̀cjcua]Zeg]mZ]le]ZeicZessbagèbcZ]̂Z]lct
� î�Z]̂Z̀cZsciûi_co{

UVWXWYW�Z�̂jcmZ[g]pZejoZ]lcZd̂jkml̂icZ�Z�eì̂ iZ� î�cim�Zr̂_scjme]âjZ[g]pZemZicz\aicopZauZ]lcZ� î�Zajĥbhcmt
le�eiomZeiamajkZuî_Zn̂i�ẐjẐiZjceiZjehakèbcZne]cinefmpZajgb\oajkZhcmmcbmZejoZôg�m{

UVWXWYW���jm\iejgcZûiZ_eia]a_cZbaèaba]fZiam�mZemm̂gae]coZna]lZ]lcẐscie]âjẐuZeZhcmmcbpZauZ]lcZ� î�Zicz\aicmZm\glt
eg]aha]acmpZna]lZŝbagfZba_a]mẐuZĵ]ZbcmmZ]lejZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZ�vZZZZZZZZZZZZZZZZZZZZZZZZ�ZsciZgbea_Zejo

�vZZ ZZZZ�ZZajZ]lcZekkicke]c{Z

UVWXWYW���jm\iejgcZûiZ]lcZ\mcẐiẐscie]âjẐuZ_ejjcoẐiZ\j_ejjcoZeaigieu]pZauZ]lcZ� î�Zicz\aicmZm\glZeg]aha]acmpZna]l
ŝbagfZba_a]mẐuZĵ]ZbcmmZ]lejZ ZZZZZZZZZZ�vZZZZZZZZZZZZZZZZZZZZZZZZ�ZsciZgbea_ZejoZ

Z�v ZZZZZ�ZajZ]lcZekkicke]c{Z

UVWXWX����������������� �¡¢£��¤¢¥�
UVWXWXW¦Z}lcZr̂j]ieg]̂iZmlebbZs\iglemcZejoZ_eaj]eajpZuî_ZejZajm\iejgcZĝ_sejfẐiZajm\iejgcZĝ_sejacmZbenu\bbf
e\]l̂ia�coZ]̂Zamm\cZajm\iejgcZajZ]lcZy\iamoag]âjZnlcicZ]lcZ§îycg]ZamZb̂ge]copZsîsci]fZajm\iejgcZnia]]cjẐjZeZ̀\abocïm
iam�Z©ebbqiam�mªZĝ_sbc]coZheb\cẐiZcz\ahebcj]ZŝbagfZûi_ZejoZm\uuagacj]Z]̂ZĝhciZ]lcZ]̂]ebZheb\cẐuZ]lcZcj]aicZ§îycg]Ẑj
eZicsbegc_cj]Zĝm]Z̀emam{Z}lcZr̂j]ieg]̂i�mZsîsci]fZajm\iejgcZĝhciekcZmlebbZ̀cZĵZbcmmZ]lejZ]lcZe_̂ \j]ẐuZ]lcZaja]aeb
r̂j]ieg]Z�\_pZsb\mZ]lcZheb\cẐuZm\̀mcz\cj]Z« ôauage]âjmZejoZbè îZsciûi_coZejoZ_e]ciaebmẐiZcz\as_cj]Zm\ssbacoZ̀f
]̂lcim{Z}lcZsîsci]fZajm\iejgcZmlebbZ̀cZ_eaj]eajcoZ\j]abZ�\̀m]ej]aebZr̂_sbc]âjZejoZ]lciceu]ciZemZsîhaocoZajZ�cg]âj
[{�{�{w{�pZ\jbcmmẐ]lcinamcZsîhaocoZajZ]lcZr̂j]ieg]Z¬̂g\_cj]mẐiẐ]lcinamcZekiccoZajZnia]ajkZ̀fZ]lcZsei]acmZ]̂Z]lam
[kicc_cj]{Z}lamZajm\iejgcZmlebbZajgb\ocZ]lcZaj]cicm]mẐuZ]lcZ­njcipZr̂j]ieg]̂ipZ�\̀ĝj]ieg]̂impZejoZ�\̀qm\̀ĝj]ieg]̂im
ajZ]lcZ§îycg]ZemZajm\icom{

UVWXWXW¦W¦Z®¤�£�£��̄�°�££W�}lcZajm\iejgcZicz\aicoZ̀fZ]lamZ�cg]âjZ[{�{�{wZmlebbZsîhaocZĝhciekcZûiZoaicg]ZslfmagebZb̂mm
îZoe_ekcZejoZmlebbZajgb\ocZ]lcZiam�mẐuZuaicZ�na]lZc�]cjocoZĝhciekc�pZc�sb̂mâjpZ]lcu]pZhejoebam_pZ_ebagâ\mZ_amglacup
ĝbbesmcpZcei]lz\e�cpZub̂̂ opẐiZnajom]̂i_{Z}lcZajm\iejgcZmlebbZebm̂ZsîhaocZĝhciekcZûiZcjm\ajkZb̂mmẐiZicm\b]ajk
oe_ekcZuî_ZciîipẐ_ammâjpẐiZocuagacjgfZajZĝjm]i\g]âjZ_c]l̂ompZn̂i�_ejmlaspẐiZ_e]ciaebm{
±²³́µ¶·̧¹º»¹¼½¾º̧¿¹º¶·ÀÁ¹º½Âº¼½ÁÁº·³́º·³Ãº·ÄÄ¼µ¶·»¼¹ºÁÀ»Å¼µÆµ̧ÇÈ

®¤�£�£��̄�°�££Z É�ÊË°�Ì��Z

UVWXWXW¦WYZÉ��¥�̄�¥����������®�Í��¤Î�£WZ}lcZajm\iejgcZicz\aicoZ̀fZ]lamZ�cg]âjZ[{�{�{wZmlebbZsîhaocZĝhciekcZûiZb̂mm
îZoe_ekcZ]̂Zuebmcn̂i�ZejoẐ]lciZ]c_ŝieifZm]i\g]\icmpZejoZ]̂Z̀\aboajkZmfm]c_mZuî_Z]cm]ajkZejoZm]ei]\s{Z}lcZajm\iejgc
mlebbZebm̂ZĝhciZoc̀iamZic_̂ hebpZajgb\oajkZoc_̂ ba]âjẐggemâjcoZ̀fZcjûigc_cj]ẐuZejfZessbagèbcZbckebZicz\aic_cj]mp
ejoZicem̂jèbcZĝ_scjme]âjZûiZ]lcZ[igla]cg]�mZejoZr̂j]ieg]̂i�mZmcihagcmZejoZc�scjmcmZicz\aicoZemZeZicm\b]ẐuZm\gl
ajm\icoZb̂mmpZajgb\oajkZgbea_Zsicseie]âjZc�scjmcm{Z��joage]cZ̀cb̂nZ]lcZge\mcẐuZb̂mmZejoZejfZessbagèbcZm\̀qba_a]{�
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U
VWXYZY[\][̂\YYU _X̀âbcbdU
UUU U

U U

U U

U U

U U

U U

U
e[fghghgighUjklmnnUopmUqrsotmnUrusmmUvopmswtnmxUyqvkUzy{norkotrlU|v}qlmotvkxUopmU~wkmsUnprllUsmqlr�mUopmUtknysrk�mU
qvlt��Usm�ytsm�Uyk�msUzm�otvkU�������UwtopUqsvqmso�Utknysrk�mUwstoomkU�vsUopmUovorlU�rlymUv�UopmU�sv�m�o�U
U
e[fghghgig�[�Z�X�db̀�ZY[W��[_Z�]a��YX�Z�[�ZdZ�db\�YgU��UopmUtknysrk�mUsm�ytsm�U{�UoptnUzm�otvkU�����UtnUny{�m�oUovU
�m�y�ot{lmnUvsUnml��tknysm�UsmomkotvknxUopmU|vkosr�ovsUnprllU{mUsmnqvknt{lmU�vsUrllUlvnnUkvoU�v�msm�U{m�rynmUv�Uny�pU
�m�y�ot{lmnUvsUsmomkotvkn�U
U
e[fghghg�[���X�W���[\�[�YZ[��b\�[d\[_X̀YdW�dbW�[V\c��Zdb\�gU�pmU~wkms�nUv��yqrk��UvsUynmUv�Urk�U�v}qlmom�UvsUqrsotrll�U
�v}qlmom�UqvsotvkUv�UopmU�vs�UqstvsUovUzy{norkotrlU|v}qlmotvkUnprllUkvoU�v}}mk�mUykotlUopmUtknysrk�mU�v}qrk�UvsU
�v}qrktmnUqsv�t�tkuUopmUtknysrk�mUyk�msUzm�otvkU�������Upr�mU�vknmkom�UtkUwstotkuUovUopmU�vkotkyrk�mUv�U�v�msrum�U�pmU
~wkmsUrk�UopmU|vkosr�ovsUnprllUor�mUkvUr�otvkUwtopUsmnqm�oUovUqrsotrlUv��yqrk��UvsUynmUoproUwvyl�U�rynmU�rk�mllrotvkxU
lrqnmxUvsUsm�y�otvkUv�Utknysrk�mxUyklmnnUopm�UrusmmUvopmswtnmUtkUwstotku�U
U
e[fghghghU��UopmU~wkmsUsm�ymnonUtkUwstotkuUoproUtknysrk�mU�vsUstn�nUvopmsUoprkUopvnmU�mn�st{m�UpmsmtkUvsUvopmsUnqm�trlU
�rynmnUv�UlvnnU{mUtk�ly�m�UtkUopmUqsvqmso�Utknysrk�mUqvlt��xUopmU|vkosr�ovsUnprllxUt�Uqvnnt{lmxUtk�ly�mUny�pUtknysrk�mxUrk�U
opmU�vnoUopmsmv�UnprllU{mU�prsum�UovUopmU~wkmsU{�UrqqsvqstromU|prkumU~s�ms�U
U
e[fghghg�U m�vsmUrkUm¡qvnysmUovUlvnnU}r�Uv��ysxUopmU|vkosr�ovsUnprllU�tlmUwtopUopmU~wkmsUrU�vq�Uv�Umr�pUqvlt��UoproU
tk�ly�mnUtknysrk�mU�v�msrumnUsm�ytsm�U{�UoptnUzm�otvkU������U¢r�pUqvlt��UnprllU�vkortkUrllUumkmsrll�Urqqlt�r{lmU
�vk�totvknxU�m�tktotvknxUm¡�lyntvknUrk�Umk�vsnm}mkonUsmlrom�UovUoptnU�sv�m�o�UU
U
e[fghg�[V\�d�W�d\�£Y[�d¤Z�[��YX�W��Z[V\¥Z�W¦Z[
e[fghg�giU�knysrk�mUnmlm�om�Urk�U�mn�st{m�UtkUoptnUzm�otvkU����§UnprllU{mUqys�prnm�U�sv}UrkUtknysrk�mU�v}qrk�UvsU
tknysrk�mU�v}qrktmnUlrw�yll�Uryopvsẗm�UovUtnnymUtknysrk�mUtkUopmU�ystn�t�otvkUwpmsmUopmU�sv�m�oUtnUlv�rom��U�pmU
|vkosr�ovsUnprllU}rtkortkUopmUsm�ytsm�Utknysrk�mUykotlUopmUm¡qtsrotvkUv�UopmUqmstv�U�vsU�vssm�otvkUv�U�vs�UrnUnmoU�vsopUtkU
zm�otvkU�©�©�©Uv�UopmUªmkmsrlU|vk�totvknxUyklmnnUrU�t��msmkoU�ysrotvkUtnUnorom�U{mlvw«U
¬­®̄°±²̄³́µ°¶·̧°́¶̄¹º̄¶²»¼¹¶²½̄°́̄¾·¹µ°·¹µ̄·µ¿̄́ ®̄°±²̄°¿À²º̄́®̄¹µº¼¶·µ̧²̄º²Á²̧°²½̄Â²Á́Ã̄®́¶̄·̄½¼¶·°¹́µ̄́°±²¶̄°±·µ̄°±²̄
²ÄÀ¹¶·°¹́µ̄́ ®̄°±²̄À²¶¹́½̄®́¶̧̄ ¶́¶²̧°¹́µ̄́ ®̄Ǻ ¶ÆÇ̄º°·°²̄°±²̄½¼¶·°¹́µÈÉ̄
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êV\̂]�]ZUaVm]U�]ZVb̀UVXU_bWª]ZnU

Ã
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USCA Convocation Chiller Replacement
H29-Z625 / 50003704
Bldg. 920- 2049 Champion Way, Graniteville, SC 29829

Aiken - Convocation Chiller Replacement
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}~����~�����~���������~��̂

�������������������
�����������



��

������
�	
��
������������������
���������
��
�������������

�  !"#$% !&'(&)'% '%('*+,%-&.'*/&
0�1�12�0�0�32�4567&
8

�����
��
9�:
�;�
0�1�12�0�<�=2�0�0�32�0�>?�>2�0�>?�32�>=�3�
�  !@@&#'&.'*/&
764A2�1�=�>2�>=�>�
8

������B��C����
��
>?�
8
�������D�����
���
3�=2�3�3�=2�3�>=�<2�3�><2�E�=�32�<�3�>2�0�F�>2�>?�=�F2�
>?�=�<2�>3�3�=2�>E�>2�>F�>�=2�>F�=�
8�������
>�>�>�
8�����
����G
���2�G������9
��
3�H�E2�3�H�F2�>?�3�=2�>F�>�F�
�II,#,'%$J&K%@"! #,'%@&$%I&L!@#,%-&
0�E�=2�0�<�32�>=�=�>2�476M&
�II,#,'%$J&L,+!N&OJ$,+@&('*&
3�=�E2�3�H�E2�3�H�F2�3�>?�=2�<�3�=2�4P646A�
�I+,%,@#*$#,'%&'(&#Q!&O'%#*$ #&
3�>�32�M652�0�E2�0�F�
8�C�����������
��R�C�����
���
�S���
>�>�>�
8�������
�T99�
��
E�=�>3�
�JJ'U$% !@&
76V�
�""J, $#,'%@&('*&W$X+!%#&
E�=�F2�H�3�02�0�=2�Y672�0�E2�0�F�>2�0�F�E2�0�1�32�0�H2�0�>?�
8���
C����
=�>�>2�=�3�>2�=�F2�3�>�32�3�>?�=2�3�>=�<2�3�>=�02�
3�>=�>?�>2�E�=�H2�0�3�=2�>3�E�>�
�*Z,#*$#,'%&
<�3�>2�>F�3�=2�4P6M��
�[O\KL]OL&
M&
�* Q,#! #2�̂�9�����
��
9�
M6464&
8�
����
�2�T_�����
9�8���
���̀�
=�F2�3�>=�H2�E�>�=2�E�=2�F�=2�1�32�H�>�=2�H�3�E2�H�E2�0�=2�
0�3�>2�0�E2�0�F2�0�1�32�0�<2�0�>?�>2�0�>?�32�>=�>2�>=�=�>2�
>3�E�>2�>3�E�=2�>E�=�=2�>E�=�E2�>F�>�E2�>F�=�>�
8�
����
�2�a�������
���
9�8���
���̀�����b���
��������̀�
=�>�>2�3�>=�E2�3�>=�<2�3�>=�>?2�E�>�=2�E�=�>2�E�=�=2�E�=�32�
E�=�12�E�=�H2�E�=�>?2�E�=�>=2�E�=�>32�F�=�>2�H�E2�0�E�=2�
0�F�E2�0�1�E2�>F�>�E2�>F�=�
8�
����
�c��8�����
�������C�
�������T_�������
=�F2�>=�=�>2�>3�E�=2�>3�E�32�>E�=�E�
8�
����
�c��8�����������
��
9�����G
����
��
3�>�32�3�H�E2�>F�=2�0�E�>2�0�F�
8�
����
�c��8���
C����
=�F2�3�>�32�3�F2�3�>?�=2�E�=�H�
8�
����
�c��8���
���̀��
�b�d�
��:
�;�
3�F2�E�=�12�>=�>�=2�>=�=�>�

8�
����
�c��G
�̀������
>�>�H2�>�F�
8�
����
�c��̂�
���
���
3�H�E2�E�=�12�E�=�H2�E�=�>>2�E�=�>=2�E�=�>32�E�=�>E2�1�32�
H�3�E2�H�3�02�<�>�32�<�3�>2�0�=2�0�E�>2�0�F2�0�<�E2�0�0�>2�
>3�E�=2�>F�=�
8�
����
�c��R����
��
���
3�H�E2�E�=�=2�E�=�02�0�E�=2�0�<�32�0�0�=2�0�>?�>2�>3�E�
8�
����
�c��R�����
��
���
3�=�E2�3�3�>2�E�=�12�E�=�H2�>3�E�=�
8�
����
�c��R�����������
���
E�=�>>2�E�=�>=�
8�
����
�c��B�
d�
��b�����������C��
E�=�>?�
8�
����
�c��b�����
������e����G
����
�
��
>�>�=2�>�F2�=�3�32�3�>�32�3�=�=2�3�=�32�3�=�E2�3�3�>2�3�E�=2�
3�F2�3�H�E2�3�H�F2�3�0�=2�3�0�32�3�>?2�3�>>2�3�>=2�3�>12�
3�><2�E�>�=2�E�=2�F�=2�1�=�=2�H2�<�3�>2�0�=2�0�32�0�E2�0�F2�
0�H2�0�<2�0�02�>?�=�12�>?�32�>>�32�>=2�>3�3�=2�>3�E2�>F�=�
8�
����
�c��b�����
������e�������

����
�
���
>�>�=2�E�=�32�E�=�E2�E�=�12�0�1�32�0�1�E2�>>�3�
8�
����
�c��b�����������
���
0�E�=2�0�F�>2�0�>?�>�
8�
����
�c�������f������
3�H�E2�E�=�=2�E�=�02�0�E�=2�0�F�>2�0�0�=2�0�>?�>2�>3�E�
8�����
��
>?�3�>�
8��
���̀�c�g����
3�><�>2�0�1�<2�0�>?�=2�>?�3�3�
8e����
9����������G
����
���
1�>�>2�1�>�=�
�U$*I&'(&hiZ '%#*$ #@&$%I&j#Q!*&O'%#*$ #@&('*&
W'*#,'%@&'(&#Q!&.'*/&
P65&
k$@, &l!(,%,#,'%@&
464&
S�������b�m����������
>�>�>�
S�������̂�������b��
����
��
<�3�>2�0�H2�>>�F2�>3�>2�>F�>�=2�>F�>�32�>F�=�>2�>F�=�F2�
>F�=�1�>2�>F�3�>2�>F�3�=2�>F�3�32�>F�E�>�
S
���2�a����
H�3�E�E2�0�1�<2�0�>?�=2�0�>?�3�
k'%I@N&W!*('*+$% !N&$%I&W$X+!%#&
H�3�E�E2�0�1�H2�0�>?�32�4464652�>>�>�32�446P�
ki,JI,%-&K%('*+$#,'%&n'I!J@&o@!&$%I&[!J,$% !&
46V�
S��������B������
3�H�>�
O$",#$J,p$#,'%&
467&
G����9�
����
9�������������G
������
��
0�<�32�0�<�E2�0�<�F�
O!*#,(, $#!@&('*&W$X+!%#&
E�=�>2�E�=�F2�E�=�02�0�3�32�Y6M2�0�F2�0�1�>2�0�1�12�0�H2�
0�>?�>2�0�>?�32�>E�>�>�32�>E�=�E2�>F�>�E�
G����9�
�����
9�R����
��
�2�	�������
��8���
C���
>3�E�E�

qrstuv

wv

xyx�z{|}~����x������������������������������������������������������������������������������������������������������������������� ������¡��¢�£�¤¥£��¦���
§�̈���©�£��ª�¤�¦���£¦�̈��¤««������̈��£̈£�¬£ ­�®{}�̄�°±²{³́�±�źµ́¶́{��{·�̧²{|}²�~����®�²µ́|�¶¹�º··́|��{·�®�±���»�¼́���²�½�²¶́{��{·�xyx�z{|}~����x�����������
������������������� ������¡��¢�£�¤¥£��¦���§�̈���©�£��ª�¤�¦���£¦�̈��¤««������̈��£̈£�¬£ ­�¢�£�¾¤¥£��¦���§�̈���©�£��ª�¤�¦���£¦�̈�¿�¾¤§¤�¿���£�¤§¤�À�����¾¤����¿��� �¾¤§¤�
������¦��Á�¦©¥£��̈¿���£��£��̈�£�£ ���� £¥��Â̈��� �¥�������¡£�©̈£ �Ã����©���£�¥�̈̈���­�¢��̈� �¦©¥£���Ã�̈�¦�£��£ �����������
©� £����£��£�¥ �̈�ª�¤§¤�Á�¦©¥£��̈����Á£¥�� Ä�Å� £��Æ�­�������������������������������̈�����ª����£̈�«£���̈�«�¦£�̈£ �ª�����£Ç��¥£�©̈£���«����� �¥�����«��¡£�©̈£ ����
�¦¦�� ��¦£�Ã������£�¤§¤�������¦��Á�¦©¥£��̈È�Á�¦©¥£��̈Ç��ÇÁ£¥�� �É�Ê� �Ë̈ £��À�¦£�̈£�¤��££¥£��­�¢���£�����¦���������¬��«�����̈��£Ç¥��«�
ÌÍÎÏÐÑÍÒÓÏÓÎÍÐÔÕÓÎÔÖ×ÎÍØ­Ù

ÚÛÜÛÝÜÞÛÞßàÛáâãäâßå
ßÛÛÛÛåÛÚãæÞ



��

��������	��
����
�
��	����
�������
��������������
����� �!�"�� �!�#�" �!�$���! �!��� �!����$ �"���$ �%���! �
#���� �#���! �&'( �#�!�� �#�!�# �#�!�� �#�!��� �$�!�� �
��!���� ������! ����!�� ����� ����% ��������
������������� �)�������������
&'('*�
�+,-./0�1-�2+/�3�45�
����� �!��� �"���$ �& �#���� �#�!�� �#�" �$�!�� ���!���� �
���%�
�6�78� �)�������������
*9'*'*�
�:	�;
 �<���������
��=�� ��%���!�
�>,1?0�,-@�@10AB2/0�
!���" �=���� �=�! �#�!�� ���!�! ������" ����!�! �*9 ��%�"�
�:	�;
�	�C�D�;�:E�F

�����������:	�;
�
�%�"���
�6�78��GH��,��7I7H��6��H�I�
!���" �!�!�� �!�#�" �#�!�� ���%�� ������% ����!�� �*9'*'9�
�6�78��GH��,��7I7H��6�278��
!���" �!�!�� �!�#�" �=���� �$�!�� ���%�� ����!�� �*9'*'J�
�H�K��6���H��B�L�HM���H��7I7H��N��6�78��GH��
O'&'P�
�:	�;
�����)	;	Q�
�
!���" �!��$ �$�!�! ���%�� ���=�# ������% ����!�! ����! �
���!�� ��"���" ��%���#�
�:	�;
�R�ST�������F�S���	�����
�%�"���
�6���7���BU�
O'*9 �=�!�
��;;����;��������V��W��X ����C�����
�Y�:	���Q����
����� �!���� �!�"�� �!�#�� �!����� �!����= �%���� �%���! �
=���� �$���� �$���� �$�!�� ����� ����� �*9'*'9�
�H88��K�8��I�HG�I���3H�L �)�������������
Z'*'(�
�H88[�7K�I7H���
!���� �P'('P�
��;\:����� ����C�����
�Y�:	���Q����
!�"�� �!��� �!��% �"���� �"���� �$�� ���"�� ���$ ������ �
���� ����� ��"���� ��%�����
��?A>/21�-N�A,]?/-20�,-@�
�̂
��;\:����� �R�S
�	���	:�
!����� �"���� �$���� �$���! �$���! ���"�� ���$ ������ �
�����! ����� ��%�����
��;\:�	����_��V�̀	_
�
��!�� �!���! �!�= �!�# �!������ �!��! ���=�" ������� ��!�� �
�!�! ��!�"�� ��!�"�� ��!�% ��"���� ��"�����! ��%���$ �
�%�"�� ��%�"�!�
�����	:�C����a�X��_�����C�����
�
!�#�" �"���$ �$�!�� ����!�
���C�����
�����V�������	���
����� �=���� �=���"�
���
��� �W�������
!�"�� �!��"�� �"���� ���$�% ������ ������� ������! ��!�� �
�%�"�"���

�H��H67��I7H��H��bH7�����
*9'P'P�
��-024B�21�-�c]��3-/4��4�c]�
0/A,4,2/���-24,�2�40�
����" �J�
�H��I�[KI7H���������@7��KI7d� �)�������������
&'O'*�
�H��I�[KI7H���������@7��KI7d���
����� �!�"�� �!��� �!����$ �"���$ �#���� �#���� �#���! �&'O �
��!�����
���
���������R�V�C�:�
 ������	����e
�
!��� �!��� �!����� �!����� �=���! ��%���=���
�H�I7����I�,��7��8��I�HG�0[fKH�I��KI��
9'P ��"�������
�H�I7�[7����H�I��KI�A��GH�8��K��
*9'*'P�
�H�I��KI �)�������������
*'*'(�
��-24,�2N�2/4?1-,21�-��4�
0B0A/-01�-��g�2+/�
%�"���� �%�"�� ����% �*P�
�����	���FC;���
��	�����
!���! �" ���" ���%�
�����	���F_	�C�	�C�hi������� ����C�����
�Y�:	���Q�
���
!�#�� �!��� �%�� �=���
�����	���)���;���
 ���\��
�j����
V�C�	�C�a
�����
��%�� ���!�= �%�!�
�H�I��KI�@HK[8��I� �)�������������
*'*'*�
�H�I��KI�0[8�
����� �����" �!�#�" �!�#�% �!�$ �!����� �%���! �#�! �#�" �
'̂* ���� ���"�� ���%���" ���=�# ���# ����!�� ����% ������� �
���! ��"���" ��"�!�� ��%���"�� �*9'*'9N�*9'('9�
�H�I��KI�0[8 �)�������������
'̂*�
�����	���D�;��
����" ������ ������ �!�#�" �!�#�% �!����� �%���! �=���% �
#�����! �#�!�� �#�!�% �#�!�= �# �# �#�!��� �#�" �$���� �
$���� �$���! �$�!�� ���%�� ���# ����!�� ������� ������� �
�"�!�� ��%���"�� ��%���=�� ��%���%�
�H�I��KI�278� �)�������������
$�����
��-24,�2�4�
O�
�����	���� �)�������������
O'*N�J'*'(�
�H�I��KIH�k���H��I�[KI7H������0[f87II�6�
0K���[6���
O'*l �!����� �!����� �"���! �=���! ��%���=���
�����	����e
�h;\:�E��
�
����" �!�!�� �!�"�! �!�$�� �!�� �!��$�� �"���! �"���= ����� �
���! ����! ��"�� ��"�������
�H�I��KIH�k��>7�f767Im�1��[���K��
**'*�
�����	����e
�Y�:	����
V�\�_��V�R�\	�	��������	����
�
	�C�n_���e
�j����
�
!����% �!��"�� �"���" �= ����! ������"�

opqrst

ut

vwv�xyz{|}~��v����������������������������������������������������������������������������������������������������������������������������� �¡�¢£¡��¤���
¥�¦���§�¡��̈�¢�¤���¡¤�¦��¢©©������¦��¡¦¡�ª¡�«�¬y{�­�®̄ °y±²~̄�x²³²́²y~�yµ�¶°yz{°}|}~��¬}°³²z}́·�̧µµ²z}�yµ�¬�̄�}�¹~º²~}}°�»}°́²y~�yµ�vwv�xyz{|}~��v�����������
����������������������������� �¡�¢£¡��¤���¥�¦���§�¡��̈�¢�¤���¡¤�¦��¢©©������¦��¡¦¡�ª¡�«� �¡�¼¢£¡��¤���¥�¦���§�¡��̈�¢�¤���¡¤�¦�½�¼¢¥¢�½���¡�¢¥¢�¾�����¼¢����½�����¼¢¥¢�
������¤��¿�¤§£¡��¦½���¡��¡��¦�¡�¡������¡£��À¦�����£��������¡�§¦¡��Á����§���¡�£�¦¦���«� ��¦���¤§£¡���Á�¦�¤�¡��¡������������
§��¡����¡��¡�£¦��̈�¢¥¢�¿�¤§£¡��¦����¿¡£���Â�Ã��¡��Ä�«�������������������������������¦�����̈����¡¦�©¡���¦�©�¤¡�¦¡��̈�����¡Å��£¡�§¦¡���©�������£�����©���¡�§¦¡�����
�¤¤�����¤¡�Á������¡�¢¥¢�������¤��¿�¤§£¡��¦Æ�¿�¤§£¡��¦Å��Å¿¡£����Ç�È���É¦¡��¾�¤¡�¦¡�¢��¡¡£¡��«� ���¡�����¤���������ª��©�����¦��¡Å£��©�
ÊËÌÍÎÏËÐÑÍÑÌËÎÒÓÑÌÒÔÕÌËÖ«×

ØÙÚÙÛÚÜÙÜÝÞÙßàáâàÝã
ÝÙÙÙÙãÙØáäÜ



��

����������	
��
������
����������������������
�
���������������������������������������������������������� ��
���!���������������������
����������	
��
������
�����������
�"�����
���
�������������������������������������������������������������
��������� �������!�������������������������������������������
 ������������������������������� �������������!�������!����
�������������������������������
����������	
��
��


�������
�
������������������������������������������������������
����������	
��

���
������#�$���%��

�&
�$��'��(���
�
)��*�
��������������������������������������!�����
����������	
��
+�
���$����������,���'
��
�
����
����������	
���(�������������
�)��*�
��������� �
����������	
���(������%
�'����
���
����������
�����
����������	
����'�����
�
���!������������������ ���������������������������������
�����������������!�������!���
����������	
����
����
�-
���
������!�����
����������	
����
�+�
������-����
���������
&���
-��

�
�����������������������!������������� ���������������� ������
 ������ ������������!�����������������
����-����������-�����
�������
����������������������!�����������������������
����

�.����
�
-��$�,�����(
���-���
��$�������
�
�����������������
���#��(��
�
�����/012�
����
�������$�)��*�
������� ����������������������������������������1303��������
��������������������������4
567789:;<6=4:=>4?=;8=;46@4;A8456=;7:B;4C6BDE8=;F4
1034
56F;��,
$���������$�
20/0G4
��
�
�
�������������� ����������������������������������������
 �������� ������ ������ ���������!�����!�������!������������
���������������������������������
5D;;<=H4:=>4I:;BA<=H4
/01G�4�������
,�'�(
�������
����������$�J��
������
�����
�
����������
�
����������������!���������!�������!�����������
,�'�(
������
�)��*�
����������������!���������!�������!�����������
,�'�(

������'
�$���
�������������������������������������� ���!��������������
������������������� �
,�'�(

�$���,
��#�
������������������������� ���!�������������

C:;846@456EE8=B8E8=;46@4;A84K67L��,
$���������$�
M01034
C:;846@4NDOF;:=;<:9456EP98;<6=��,
$���������$�
M010/4
C:Q��,
$���������$�
M010G4
,
��
���
��$���
�"�����
���
�� ��������������� ������������������������������� ������
 �����������������������������������������������������������
���������������������������
C8B<F<6=F4;64K<;AA69>4587;<@<B:;<6=4
�������R0S���� �����������
,
$
���+
����T�����$��'��(�)��*��"��
�����
��
�
U
��������-�����
�������$�
�����������������������������������������������������������
���!�����������
,
$�������
�
������������������������������������������������������������
������� ������ ������������������������������
C89:QF4:=>4VW;8=F<6=F46@4X<E84
/03��/020G��������� ������ ������20G��M0/���������R02��
�!������1Y0G����������1S010Z���������
C<H<;:94C:;:4[F84:=>4X7:=FE<FF<6=4
102�
,�
���

�
����� �����������������
C6BDE8=;F4:=>4N:EP98F4:;4;A84N<;84
/0114
C7:\<=HF��,
$���������$�
1010S4
,�����(
���-���
��$�������
��]

���-�J��
�
�����$�
�����
$̂$
���+
�,��
��$�_�
�����
�
������
VE87H8=B<8F4
1Y0G������������1S010S�
'̂���#


������������	
�
�������������������������������������������������!����
�!���������������������������
^̀���'
����a���������b��
����
�
����������������������������������������������������������
����������� ���������������� �����������������������������
���!�����!�������!�������������������������
ĉ
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Project Name: Aiken - Convocation Chiller / ING Consulting Design 
Project Number: H29-Z625 / 50003704 
 
University of South Carolina 

 

 
 
 

CONTRACTOR’S ONE YEAR GUARANTEE 
 

STATE OF ___________________________________________________________________________ 

 

COUNTY OF _________________________________________________________________________ 

 

WE__________________________________________________________________________ 

as General 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 __________________ 

 

 

 

Aiken - Convocation Chiller Replacement
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PERFORMANCE BOND  

 1 of 2 SE-355 

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

Name:          

Address:         

        

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

Name:          

Address:         

        

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

Name:  University of South Carolina   

Address:  1206 Flora 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:  Aiken - Convocation Chiller / ING Consulting Design  

State Project Number:  H29-Z625 / 50003704  

Brief Description of Awarded Work:  Provide labor and materials to replace existing air-cooled chiller, piping, and 
electrical connections as defined in the Drawings; including demolition, disposal, and controls.   

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

Name:  ING Consulting, Inc.   

Address:  550 11th Street  

 Augusta, GA 30901  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 
 
IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated herein, do 
each cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent or representative. 
 
DATED this          day of        , 2      BOND NUMBER          
 (shall be no earlier than Date of Contract) 

 

CONTRACTOR SURETY 

 

By:    

(Seal) 

 

By:    

(Seal) 

 

Print Name:         

 

Print Name:         

 

Print Title:         

 

Print Title:         
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 

 

Aiken - Convocation Chiller Replacement
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SE-355 

PERFORMANCE BOND  

 2 of 2 SE-355 

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

1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency for the full and faithful performance of the 
contract, which is incorporated herein by reference. 
2. If the Contractor performs the contract, the Surety and the 
Contractor have no obligation under this Bond, except to 
participate in conferences as provided in paragraph 3.1. 
3. The Surety's obligation under this Bond shall arise after: 
3.1 The Agency has notified the Contractor and the Surety at the 

address described in paragraph 10 below, that the Agency is 
considering declaring a Contractor Default and has requested 
and attempted to arrange a conference with the Contractor 
and the Surety to be held not later than 15 days after receipt 
of such notice to discuss methods of performing the Contract.  
If the Agency, the Contractor and the Surety agree, the 
Contractor shall be allowed a reasonable time to perform the 
Contract, but such an agreement shall not waive the Agency's 
right, if any, subsequently to declare a Contractor Default; or 

3.2 The Agency has declared a Contractor Default and formally 
terminated the Contractor's right to complete the Contract. 

4. The Surety shall, within 15 days after receipt of notice of the 
Agency's declaration of a Contractor Default, and at the Surety's 
sole expense, take one of the following actions: 
4.1 Arrange for the Contractor, with consent of the Agency, to 

perform and complete the Contract; or 
4.2 Undertake to perform and complete the Contract itself, 

through its agents or through independent contractors; or 
4.3 Obtain bids or negotiated proposals from qualified  

contractors acceptable to the Agency for a contract for 
performance and completion of the Contract, arrange for a 
contract to be prepared for execution by the Agency and the 
contractor selected with the Agency's concurrence, to be 
secured with performance and payment bonds executed by a 
qualified surety equivalent to the Bonds issued on the 
Contract, and pay to the Agency the amount of damages as 
described in paragraph 7 in excess of the Balance of the 
Contract Sum incurred by the Agency resulting from the 
Contractor Default; or 

4.4 Waive its right to perform and complete, arrange for 
completion, or obtain a new contractor, and: 
4.4.1 After investigation, determine the amount for which it 
may be liable to the Agency and, within 60 days of waiving 
its rights under this paragraph, tender payment thereof to the 
Agency; or 
4.4.2 Deny liability in whole or in part and notify the 
Agency, citing the reasons therefore. 

5. Provided Surety has proceeded under paragraphs 4.1, 4.2, or 
4.3, the Agency shall pay the Balance of the Contract Sum to 
either: 
5.1 Surety in accordance with the terms of the Contract; or 
5.2 Another contractor selected pursuant to paragraph 4.3 to 

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

another contractor shall be reduced by the amount of 
damages as described in paragraph 7. 

6. If the Surety does not proceed as provided in paragraph 4 
with reasonable promptness, the Surety shall be deemed to be in 
default on this Bond 15 days after receipt of written notice from the 
Agency to the Surety demanding that the Surety perform its 
obligations under this Bond, and the Agency shall be entitled to 
enforce any remedy available to the Agency. 

6.1 If the Surety proceeds as provided in paragraph 4.4 and the 
Agency refuses the payment tendered or the Surety has denied 
liability, in whole or in part, then without further notice the 
Agency shall be entitled to enforce any remedy available to the 
Agency. 

6.2 Any dispute, suit, action or proceeding arising out of or 
relating to this Bond shall be governed by the Dispute 
Resolution process defined in the Contract Documents and the 
laws of the State of South Carolina. 

7. After the Agency has terminated the Contractor's right to 
complete the Contract, and if the Surety elects to act under 
paragraph 4.1, 4.2, or 4.3 above, then the responsibilities of the 
Surety to the Agency shall be those of the Contractor under the 
Contract, and the responsibilities of the Agency to the Surety shall 
those of the Agency under the Contract.  To a limit of the amount of 
this Bond, but subject to commitment by the Agency of the Balance 
of the Contract Sum to mitigation of costs and damages on the 
Contract, the Surety is obligated to the Agency without duplication 
for: 
7.1 The responsibilities of the Contractor for correction of 

defective Work and completion of the Contract; and 
7.2 Additional legal, design professional and delay costs resulting 

from the Contractor's Default, and resulting from the actions or 
failure to act of the Surety under paragraph 4; and 

7.3 Damages awarded pursuant to the Dispute Resolution 
Provisions of the Contract. Surety may join in any Dispute 
Resolution proceeding brought under the Contract and shall be 
bound by the results thereof; and  

7.4 Liquidated Damages, or if no Liquidated Damages are 
specified in the Contract, actual damages caused by delayed 
performance or non-performance of the Contractor. 

8. The Surety shall not be liable to the Agency or others for 
obligations of the Contractor that are unrelated to the Contract, and 
the Balance of the Contract Sum shall not be reduced or set-off on 
account of any such unrelated obligations.  No right of action shall 
accrue on this Bond to any person or entity other than the Agency 
or its heirs, executors, administrators, or successors. 
9. The Surety hereby waives notice of any change, including 
changes of time, to the contract or to related subcontracts, purchase 
orders and other obligations. 
10. Notice to the Surety, the Agency or the Contractor shall be 
mailed or delivered to the address shown on the signature page. 
11. Definitions 
11.1 Balance of the Contract Sum: The total amount payable by the 

Agency to the Contractor under the Contract after all proper 
adjustments have been made, including allowance to the 
Contractor of any amounts to be received by the Agency in 
settlement of insurance or other Claims for damages to which 
the Contractor si entitled, reduced by all valid and proper 
payments made to or on behalf of the Contractor under the 
Contract. 

11.2 Contractor Default: Failure of the Contractor, which has 
neither been remedied nor waived, to perform the Contract or 
otherwise to comply with the terms of the Contract. 
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LABOR & MATERIAL PAYMENT BOND  
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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:  1206 Flora 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:  Aiken - Convocation Chiller / ING Consulting Design  

State Project Number:  H29-Z625 / 50003704  

Brief Description of Awarded Work:  Provide labor and materials to replace existing air-cooled chiller, piping, and 
electrical connections as defined in the Drawings; including demolition, disposal, and controls.   

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

Name:  ING Consulting, Inc.  

Address:  550 11th Street  

 Augusta, GA 30901  

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

 

IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated herein, do 
each cause this Labor & Material Payment Bond to be duly executed on its behalf by its authorized officer, agent or 
representative. 
 
DATED this          day of        , 2      BOND NUMBER         
 (shall be no earlier than Date of Contract) 

 
CONTRACTOR SURETY 

 

By:   

(Seal) 

 

By:   

(Seal) 

 

Print Name:         

 

Print Name:         

 

Print Title:         

 

Print Title:         
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 

 

Aiken - Convocation Chiller Replacement
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NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency to pay for all labor, materials and equipment 
required for use in the performance of the Contract, which is 
incorporated herein by reference. 
2. With respect to the Agency, this obligation shall be null and 
void if the Contractor: 
2.1 Promptly makes payment, directly or indirectly, for all sums 

due Claimants; and 
2.2 Defends, indemnifies and holds harmless the Agency from all 

claims, demands, liens or suits by any person or entity who 
furnished labor, materials or equipment for use in the 
performance of the Contract. 

3. With respect to Claimants, this obligation shall be null and 
void if the Contractor promptly makes payment, directly or 
indirectly, for all sums due. 
4. With respect to Claimants, and subject to the provisions of 
Title 29, Chapter 5 and the provisions of §11-35-3030(2)(c) of the 
SC Code of Laws, as amended, the Surety’s obligation under this 
Bond shall arise as follows: 
4.1 Every person who has furnished labor, material or rental 

equipment to the Contractor or its subcontractors for the work 
specified in the Contract, and who has not been paid in full 
therefore before the expiration of a period of ninety (90) days 
after the date on which the last of the labor was done or 
performed by him or material or rental equipment was 
furnished or supplied by him for which such claim is made, 
shall have the right to sue on the payment bond for the 
amount, or the balance thereof, unpaid at the time of 
institution of such suit and to prosecute such action for the 
sum or sums justly due him. 

4.2 A remote claimant shall have a right of action on the payment 
bond upon giving written notice by certified or registered mail 
to the Contractor within ninety (90) days from the date on 
which such person did or performed the last of the labor or 
furnished or supplied the last of the material or rental 
equipment upon which such claim is made. 

4.3 Every suit instituted upon a payment bond shall be brought in 
a court of competent jurisdiction for the county or circuit in 
which the construction contract was to be performed, but no 
such suit shall be commenced after the expiration of o ne year 
after the day on which the last of the labor was performed or 
material or rental equipment was supplied by the person 
bringing suit. 

5. When the Claimant has satisfied the conditions of paragraph 4, 
the Surety shall promptly and at the Surety’s expense take the 
following actions: 
5.1 Send an answer to the Claimant, with a copy to the Agency, 

within sixty (60) days after receipt of the claim, stating the 
amounts that are undisputed and the basis for challenging any 
amounts that are disputed. 

5.2 Pay or arrange for payment of any undisputed amounts. 
5.3 The Surety’s failure to discharge its obligations under this 

paragraph 5 shall not be deemed to constitute a waiver of 
defenses the Surety or Contractor may have or acquire as to a 
claim.  However, if the Surety fails to discharge its obligations 
under this paragraph 5, the Surety shall indemnify the 
Claimant for the reasonable attorney’s fees the Claimant 
incurs to recover any sums found to be due and owing to the 
Claimant. 

6. Amounts owed by the Agency to the Contractor under the 
Contract shall be used for the performance of the Contract and to 
satisfy claims, if any, under any Performance Bond.  By the 
Contractor furnishing and the Agency accepting this Bond, they 
agree that all funds earned by the contractor in the performance of 
the Contract are dedicated to satisfy obligations of the Contractor 
and the Surety under this Bond, subject to the Agency’s prior right 
to use the funds for the completion of the Work. 
7. The Surety shall not be liable to the Agency, Claimants or 
others for obligations of the Contractor that are unrelated to the 
Contract.  The Agency shall not be liable for payment of any costs 
or expenses of any claimant under this bond, and shall have under 
this Bond no obligations to make payments to, give notices on 
behalf of, or otherwise have obligations to Claimants under this 
Bond. 
8. The Surety hereby waives notice of any change, including 
changes of time, to the Contract or to related Subcontracts, 
purchase orders and other obligations. 
9. Notice to the Surety, the Agency or the Contractor shall be 
mailed or delivered to the addresses shown on the signature page.  
Actual receipt of notice by Surety, the Agency or the contractor, 
however accomplished, shall be sufficient compliance as of the 
date received at the address shown on the signature page. 
10. By the Contractor furnishing and the Agency accepting this 
Bond, they agree that this Bond has been furnished to comply with 
the statutory requirements of the South Carolina Code of Laws, as 
amended, and further, that any provision in this Bond conflicting 
with said statutory requirements shall be deemed deleted herefrom 
and provisions conforming to such statutory or other legal 
requirement shall be deemed incorporated herein.  The intent is that 
this Bond shall be construed as a statutory Bond and not as a 
common law bond. 
11. Upon request of any person or entity appearing to be a potential 
beneficiary of this bond, the Contractor shall promptly furnish a 
copy of this Bond or shall permit a copy to be made. 
12. Any dispute, suit, action or proceeding arising out of or relating 
to this Bond shall be governed by the laws of the State of South 
Carolina. 
13. DEFINITIONS 

13.1 Claimant:  An individual or entity having a direct contract 
with the Contractor or with a Subcontractor of the Contractor 
to furnish labor, materials, or equipment for use in the 
performance of the Contract.  The intent of this Bond shall 
be to include without limitation in the terms “labor, materials 
or equipment” that part of water, gas, power, light, heat, oil, 
gasoline, telephone service or rental equipment used in the 
Contract, architectural and engineering services required for 
performance of the Work of the Contractor and the 
Contractor’s Subcontractors, and all other items for which a 
mechanic’s lien might otherwise be asserted. 

13.2 Remote Claimant:  A person having a direct contractual 
relationship with a subcontractor of the Contractor or 
subcontractor, but no contractual relationship expressed or 
implied with the Contractor. 

13.3 Contract:  The agreement between the Agency and the 
Contractor identified on the signature page, including all 
Contract Documents and changes thereto. 
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SE-380 CHANGE ORDER NO.:         

CHANGE  ORDER  TO  DESIGN-BID-BUILD  CONTRACT 
  

AGENCY: University of South Carolina  

PROJECT NAME: Aiken - Convocation Chiller / ING Consulting Design  

PROJECT NUMBER: H29-Z625 / 50003704  
  

CONTRACTOR:        

  

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

      
  

ADJUSTMENTS IN THE CONTRACT SUM: 

1. Original Contract Sum:  $       

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

3. Contract Sum prior to this Change Order:  $    0.00 

4. Amount of this Change Order:        

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

ADJUSTMENTS IN THE CONTRACT TIME: 

1. Initial Date for Substantial Completion:        

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

3. Change in Days for this Change Order:       Days 

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

5. New Date for Substantial Completion:        

  

 
AGENCY ACCEPTANCE AND CERTIFICATION: 

I certify that the Agency has authorized, unencumbered funds available for obligation to this contract. 

 

BY:  Date:         
(Signature of Representative) 

Print Name of Representative:         

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

APPROVED BY:  DATE:        
(OSE Project Manager) 

  

SUBMIT THE FOLLOWING TO OSE 

1. SE-380, completed and signed by the Agency. 
2. SE-380, Page 2, completed and signed by the Contractor, A/E and Agency, with back-up information to support request. 

Aiken - Convocation Chiller Replacement
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SE-380, Page 2 

SE-380, Page 2 CHANGE ORDER REQUEST NO.:         

CHANGE ORDER REQUEST SUMMARY – DESIGN-BID-BUILD 
  

AGENCY: University of South Carolina  

PROJECT NAME: Aiken - Convocation Chiller / ING Consulting Design  

PROJECT NUMBER: H29-Z625 / 50003704  
  

CONTRACTOR:        

  

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

      

  

ADJUSTMENTS IN THE CONTRACT TIME: Requested Change in Days for this Change Order:          Days 

  

 

   
(1) 

Contractor 

(2) 

Subcontractor 

(3) 

TOTAL 

Direct Costs  

(Provide back-up, 

including hourly rates, 

invoices, manhours, etc.) 

1. Labor              

2. Materials  (including Sales Tax)              

3. Rental Charges              

4. 
Subtotal Direct Costs 

(sum lines 1 – 3) 
$   0.00 $   0.00 $   0.00 

Contractor Markup (per 

AIA A201, Section 7.1.5) 

5.  
Contractor OH&P 

(not to exceed 17% of line 4, col 1) 
        

6.  
Subcontractor’s OH&P 

(not to exceed 17% of line 4, col 2) 
        

7.  
Contractor markup on Subcontractor 

(not to exceed 10% of line 4, col 2) 
        

8.  
Total Contractor Markup 

(sum lines 5 – 7) 
$   0.00 $   0.00 $   0.00 

Additional Bonding, 

Insurance and Permit 

Costs Associated with 

Change Order 

9.  Bonds              

10.  Insurance              

11.  Permits, Licenses or Fees              

12.  Subtotal (sum lines 9 – 11) $   0.00 $   0.00 $   0.00 

TOTAL 13.  
Change Order Cost 

(sum lines 4, 8, 12, col 3) 
  $   0.00 

ADJUSTMENTS IN THE CONTRACT SUM: Amount of this Change Order Request:     $           

  

CONTRACTOR ACCEPTANCE: 

 

BY:  Date:         

(Signature of Representative) 

Print Name of Representative:         

 

A/E RECOMMENDATION FOR ACCEPTANCE: 

 

BY:  Date:         

(Signature of Representative) 

Print Name of Representative:         

 

AGENCY ACCEPTANCE: 

 

BY:  Date:         
(Signature of Representative) 

Print Name of Representative:         
  

Instruction to Contractor:  Attach documentation as needed to justify the requested change to the contract and submit to A/E or Agency. 

Aiken - Convocation Chiller Replacement
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SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes requirements for the submittal schedule and administrative and procedural 

requirements for submitting Shop Drawings, Product Data, Samples, and other submittals. 

1.2 DEFINITIONS 

A. Action Submittals:  Written and graphic information and physical samples that require Designer of 

Record responsive action.  Submittals may be rejected for not complying with requirements. 

1.3 ACTION SUBMITTALS 

A. Submittal Schedule:  Submit a schedule of submittals, arranged in chronological order by dates required 

by construction schedule.  Include time required for review, ordering, manufacturing, fabrication, and 

delivery when establishing dates.  Include additional time required for making corrections or revisions to 

submittals noted by Designer of Record and additional time for handling and reviewing submittals 

required by those corrections. 

1.4 SUBMITTAL ADMINISTRATIVE REQUIREMENTS 

A. Designer of Record Digital Data Files:  Electronic copies of digital data files of the Contract Drawings will 

not be provided by Architect for Contractor's use in preparing submittals. 

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

activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 

related activities that require sequential activity. 

2. Coordinate transmittal of different types of submittals for related parts of the Work so 

processing will not be delayed because of need to review submittals concurrently for 

coordination. 

a. Designer of Record reserves the right to withhold action on a submittal requiring 

coordination with other submittals until related submittals are received. 

C. Processing Time:  Allow time for submittal review, including time for resubmittals, as follows.  Time for 

review shall commence on Designer of Record receipt of submittal.  No extension of the Contract Time 

will be authorized because of failure to transmit submittals enough in advance of the Work to permit 

processing, including resubmittals. 
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1. Initial Review:  Allow 10 work days for initial review of each submittal.  Allow additional time if 

coordination with subsequent submittals is required.  Designer of Record will advise Contractor 

when a submittal being processed must be delayed for coordination. 

2. Intermediate Review:  If intermediate submittal is necessary, process it in same manner as initial 

submittal. 

3. Resubmittal Review:  Allow 7 days for review of each resubmittal. 

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

1. Assemble complete submittal package into a single indexed (bookmarked) PDF file incorporating 

submittal requirements of a single Specification Section and transmittal form with links enabling 

navigation to each item. 

2. Name file with submittal number or other unique identifier, including revision identifier. 

a. File name shall use project identifier and Specification Section number followed by a 

decimal point and then a sequential number (e.g., LNHS-061000.01).  Resubmittals shall 

include an alphabetic suffix after another decimal point (e.g., LNHS-061000.01.A). 

3. Provide means for insertion to permanently record Contractor's review and approval markings 

and action taken by Designer of Record. 

4. Transmittal Form for Electronic Submittals:  Electronic form acceptable to Owner, containing the 

following information: 

a. Project name. 

b. Date. 

c. Name and address of Designer of Record 

d. Name of Contractor. 

e. Name of firm or entity that prepared submittal. 

f. Names of subcontractor, manufacturer, and supplier. 

g. Category and type of submittal. 

h. Submittal purpose and description. 

i. Specification Section number and title. 

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

multiple items. 

k. Drawing number and detail references, as appropriate. 

l. Location(s) where product is to be installed, as appropriate. 

m. Related physical samples submitted directly. 

n. Indication of full or partial submittal. 

o. Transmittal number. 

p. Submittal and transmittal distribution record. 

q. Other necessary identification. 

r. Remarks. 

5. Metadata:  Include the following information as keywords in the electronic submittal file 

metadata: 

a. Project name. 

b. Number and title of appropriate Specification Section. 

c. Manufacturer name. 

d. Product name. 

E. Options:  Identify options requiring selection by Designer of Record. 
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F. Deviations:  Identify deviations from the Contract Documents on submittals. 

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

1. Note date and content of previous submittal. 

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

3. Resubmit submittals until they are marked with approval notation from Designer of Record 

action stamp. 

H. Distribution:  Furnish copies of final submittals to manufacturers, subcontractors, suppliers, fabricators, 

installers, authorities having jurisdiction, and others as necessary for performance of construction 

activities.  Show distribution on transmittal forms. 

I. Use for Construction:  Retain complete copies of submittals on Project site.  Use only final action 

submittals that are marked with approval notation from Designer of Record action stamp. 

PART 2 - PRODUCTS 

2.1 SUBMITTAL PROCEDURES 

A. General Submittal Procedure Requirements: 

1. Submit electronic submittals via email as PDF electronic files. 

a. Designer of Record will return annotated file.  Annotate and retain one copy of file as an 

electronic Project record document file. 

2. Certificates and Certifications Submittals:  Provide a statement that includes signature of entity 

responsible for preparing certification.  Certificates and certifications shall be signed by an officer 

or other individual authorized to sign documents on behalf of that entity. 

a. Provide a digital signature with digital certificate on electronically-submitted certificates 

and certifications where indicated. 

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

product or equipment. 

1. If information must be specially prepared for submittal because standard published data are not 

suitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 

d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 

h. Availability and delivery time information. 
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4. For equipment, include the following in addition to the above, as applicable: 

a. Wiring diagrams showing factory-installed wiring. 

b. Printed performance curves. 

c. Operational range diagrams. 

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

Drawings. 

5. Submit Product Data before or concurrent with Samples. 

6. Submit Product Data in the following format: 

a. PDF electronic file. 

C. Shop Drawings:  Where manufacturers other than the basis of design. Boilers, primary and secondary 

pumps, are used, the Contractor shall prepare Project-specific equipment and piping 3D layout 

drawings, drawn accurately to scale within the project limits of construction.  Do not base Shop 

Drawings on reproductions of the Contract Documents or standard printed data. 

1. Preparation:  Fully illustrate requirements in the Contract Documents.  Include the following 

information, as applicable: 

a. Identification of products. 

b. Schedules. 

c. Compliance with specified standards. 

d. Notation of coordination requirements. 

e. Notation of dimensions established by field measurement. 

f. Relationship and attachment to adjoining construction clearly indicated. 

g. Seal and signature of professional engineer if specified. 

2. Sheet Size:  Except for templates, patterns, and similar full-size drawings, submit Shop Drawings 

on sheets at least 30 by 42 inches. 

3. Submit Shop Drawings in the following format: 

a. 3D PDF electronic file. 

b. Navisworks File. 

D. Product Schedule:  Prepare a written summary indicating types of products required for the Work and 

their intended location.  Include the following information in tabular form: 

1. Submit product CPM (critical path method) schedule in the following format: 

a. PDF electronic file. 

E. Closeout Submittals and Maintenance Material Submittals:  Comply with requirements specified in 

Section 017700 "Closeout Procedures." 

F. Qualification Data:  Prepare written information that demonstrates capabilities and experience of firm 

or person.  Include lists of completed projects with project names and addresses, contact information of 

architects and owners, and other information specified. 
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G. Welding Certificates:  Prepare written certification that welding procedures and personnel comply with 

requirements in the Contract Documents.  Submit record of Welding Procedure Specification and 

Procedure Qualification Record on AWS forms.  Include names of firms and personnel certified. 

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

complies with requirements in the Contract Documents and, where required, is authorized by 

manufacturer for this specific Project. 

I. Manufacturer Certificates:  Submit written statements on manufacturer's letterhead certifying that 

manufacturer complies with requirements in the Contract Documents.  Include evidence of 

manufacturing experience where required. 

J. Product Certificates:  Submit written statements on manufacturer's letterhead certifying that product 

complies with requirements in the Contract Documents. 

K. Material Certificates:  Submit written statements on manufacturer's letterhead certifying that material 

complies with requirements in the Contract Documents. 

L. Material Test Reports:  Submit reports written by a qualified testing agency, on testing agency's 

standard form, indicating and interpreting test results of material for compliance with requirements in 

the Contract Documents. 

M. Product Test Reports:  Submit written reports indicating that current product produced by manufacturer 

complies with requirements in the Contract Documents.  Base reports on evaluation of tests performed 

by manufacturer and witnessed by a qualified testing agency, or on comprehensive tests performed by a 

qualified testing agency. 

N. Field Test Reports:  Submit written reports indicating and interpreting results of field tests performed 

either during installation of product or after product is installed in its final location, for compliance with 

requirements in the Contract Documents. 

PART 3 - EXECUTION 

3.1 CONTRACTOR'S REVIEW 

A. Action and Informational Submittals:  Review each submittal and check for coordination with other 

Work of the Contract and for compliance with the Contract Documents.  Note corrections and field 

dimensions.  Mark with approval stamp before submitting to Design of Record. 

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

Procedures." 

C. Approval Stamp:  Stamp each submittal with a uniform, approval stamp.  Include Project name and 

location, submittal number, Specification Section title and number, name of reviewer, date of 

Contractor's approval, and statement certifying that submittal has been reviewed, checked, and 

approved for compliance with the Contract Documents. 
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3.2 DESIGNER OF RECORD ACTION 

A. General:  Designer of Record  will not review submittals that do not bear Contractor's approval stamp 

and will return them without action. 

B. Action and Information Submittals:  Designer of Record will review each submittal, make marks to 

indicate corrections or revisions required, and return it.  Designer of Record will stamp each submittal 

with an action stamp and will mark stamp appropriately to indicate action. 

C. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned for 

resubmittal without review. 

D. Submittals not required by the Contract Documents may not be reviewed and may be discarded. 

END OF SECTION 013300 
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SECTION 017700 - CLOSEOUT PROCEDURES 

PART 1 - GENERAL 

1.1 SUBSTANTIAL COMPLETION PROCEDURES 

A. Contractor's List of Incomplete Items:  Prepare and submit a list of items to be completed and corrected 

(Contractor's punch list), indicating the value of each item on the list and reasons why the Work is 

incomplete. 

B. Submittals Prior to Substantial Completion:  Complete the following a minimum of 10 days prior to 

requesting inspection for determining date of Substantial Completion.  List items below that are 

incomplete at time of request. 

1. Certificates of Release: Submit releases from authorities having jurisdiction permitting Owner 

unrestricted use of the Work and access to services and utilities.  Include occupancy permits, 

operating certificates, and similar releases. 

2. Submit closeout submittals including project as-built documents, operation and maintenance 

manuals for all equipment and accessories, and final front end document requirements. 

3. Submit closeout submittals including specific warranties, workmanship bonds, maintenance 

service agreements, final certifications, and start-up, testing equipment sheets. 

4. Submit test/adjust/balance report. 

C. Inspection:  Submit a written request for inspection to determine Substantial Completion a minimum of 

10 days prior to date the work will be completed and ready for final inspection and tests.  On receipt of 

request, the Designer of Record [DOR] will either proceed with inspection or notify Contractor of 

unfulfilled requirements.   

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

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

1.2 FINAL COMPLETION PROCEDURES 

A. Preliminary Procedures:  Before requesting final inspection for determining final completion, complete 

the following: 

1. Submit a final Application for Payment according to the front-end documents. 

2. Certified List of Incomplete Items:  Submit certified copy of Substantial Completion inspection list 

of items to be completed or corrected (punch list), endorsed and dated by DOR.  Certified copy of 

the list shall state that each item has been completed or otherwise resolved for acceptance. 

3. Certificate of Insurance:  Submit evidence of final, continuing insurance coverage complying with 

insurance requirements. 

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

and systems. 
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B. Inspection:  Submit a written request for final inspection to determine acceptance.  On receipt of request, 

DOR will either proceed with inspection or notify Contractor of unfulfilled requirements.  DOR will prepare 

a final Certificate for Payment after inspection or will notify Contractor of construction that must be 

completed or corrected before certificate will be issued. 

1. Reinspection:  Request reinspection when the Work identified in previous inspections as 

incomplete is completed or corrected. 

1.3 SUBMITTAL OF PROJECT WARRANTIES 

A. Time of Submittal:  Submit written warranties on request of DOR for designated portions of the Work 

where commencement of warranties other than date of Substantial Completion is indicated, or when 

delay in submittal of warranties might limit Owner's rights under warranty. 

B. Organize warranty documents into an orderly sequence based on the table of contents of the Project 

Manual. 

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

PART 2 - PRODUCTS 

2.1 MATERIALS 

A. Cleaning Agents:  Use cleaning materials and agents recommended by manufacturer or fabricator of the 

surface to be cleaned.  Do not use cleaning agents that are potentially hazardous to health or property or 

that might damage finished surfaces. 

1. Use cleaning products that comply with Green Seal's GS-37, or if GS-37 is not applicable, use 

products that comply with the California Code of Regulations maximum allowable VOC levels. 

PART 3 - EXECUTION 

3.1 FINAL CLEANING 

A. General:  Perform final cleaning.  Conduct cleaning and waste-removal operations to comply with local 

laws and ordinances and Federal and local environmental and antipollution regulations. 

1. Complete the following cleaning operations before requesting inspection for certification of 

Substantial Completion for entire Project or for a designated portion of Project: 

a. Clean Project site, yard, and grounds, in areas disturbed by construction activities, including 

landscape development areas, of rubbish, waste material, litter, and other foreign 

substances. 

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

deposits. 

c. Rake grounds that are neither planted nor paved to a smooth, even-textured surface. 
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d. Remove tools, construction equipment, machinery, and surplus material from Project site. 

e. Remove debris and surface dust from limited access spaces, including roofs, plenums, 

shafts, trenches, equipment vaults, manholes, attics, and similar spaces. 

f. Sweep concrete floors broom clean in unoccupied spaces. 

g. Remove labels that are not permanent. 

h. Leave Project clean and ready for occupancy. 

END OF SECTION 017700 
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SECTION 230500 - BASIC MECHANICAL MATERIALS AND METHODS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Division 1 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes the following: 

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

2. Transition fittings. 

3. Dielectric fittings. 

4. Sleeves. 

5. Escutcheons. 

6. Grout. 

7. Equipment installation requirements common to equipment sections. 

8. Painting and finishing. 

9. Concrete bases. 

10. Supports and anchorages. 

1.3 DEFINITIONS 

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

duct shafts, unheated spaces immediately below roof, spaces above ceilings, unexcavated spaces, 

crawlspaces, and tunnels. 

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

mechanical equipment rooms. 

C. Exposed, Exterior Installations:  Exposed to view outdoors or subject to outdoor ambient temperatures 

and weather conditions.  Examples include rooftop locations. 

D. Concealed, Interior Installations:  Concealed from view and protected from physical contact by building 

occupants.  Examples include above ceilings and in duct shafts. 

E. Concealed, Exterior Installations:  Concealed from view and protected from weather conditions and 

physical contact by building occupants but subject to outdoor ambient temperatures.  Examples include 

installations within unheated shelters. 

F. The following are industry abbreviations for plastic materials: 

1. ABS:  Acrylonitrile-butadiene-styrene plastic. 
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2. CPVC:  Chlorinated polyvinyl chloride plastic. 

3. PE:  Polyethylene plastic. 

4. 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. 

1.4 QUALITY ASSURANCE 

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

Code--Steel." 

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

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

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

efficiencies are specified, equipment shall comply with requirements. 

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

items will be permitted. 

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

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver pipes and tubes with factory-applied end caps.  Maintain end caps through shipping, storage, 

and handling to prevent pipe end damage and to prevent entrance of dirt, debris, and moisture. 

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

1.6 COORDINATION 

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

construction, to allow for mechanical installations. 

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

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

"Access Doors and Frames." 

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

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

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 
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A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements 

apply for product selection: 

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

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

2.2 JOINING MATERIALS 

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

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

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

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

2.3 TRANSITION FITTINGS 

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

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

1. Manufacturers: 

a. Eslon Thermoplastics. 

2.4 ESCUTCHEONS 

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

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

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

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

finish. 

2.5 GROUT 

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

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

recommended for interior and exterior applications. 

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

3. Packaging:  Premixed and factory packaged. 

PART 3 - EXECUTION 

3.1 PIPING SYSTEMS - COMMON REQUIREMENTS 
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A. Install piping according to the following requirements and Division 22 Sections specifying piping 

systems. 

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

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

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

approved on Coordination Drawings. 

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

service areas. 

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

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

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

F. Install piping to permit valve servicing. 

G. Install piping at indicated slopes. 

H. Install piping free of sags and bends. 

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

J. Install piping to allow application of insulation. 

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

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

1. New Piping: 

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

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

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

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

with polished chrome-plated finish. 

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

type. 

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

brass type with polished chrome-plated finish. 

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

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

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

chrome-plated finish. 

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

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

M. Sleeves are not required for core-drilled holes. 
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N. Fire-Barrier Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, and floors at pipe 

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

Penetration Firestop Systems" for materials. 

O. Verify final equipment locations for roughing-in. 

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

3.2 PIPING JOINT CONSTRUCTION 

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

systems. 

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

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

D. Soldered Joints:  Apply ASTM B 813, water-flushable flux, unless otherwise indicated, to tube end.  

Construct joints according to ASTM B 828 or CDA's "Copper Tube Handbook," using lead-free solder 

alloy complying with ASTM B 32. 

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

copper-phosphorus brazing filler metal complying with AWS A5.8. 

3.3 PIPING CONNECTIONS 

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

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

piece of equipment. 

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

to each piece of equipment. 

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

metals. 

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

dissimilar metals. 

3.4 EQUIPMENT INSTALLATION - COMMON REQUIREMENTS 

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

indicated. 

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

components in exposed interior spaces, unless otherwise indicated. 

C. Install mechanical equipment to facilitate service, maintenance, and repair or replacement of 

components.  Connect equipment for ease of disconnecting, with minimum interference to other 

installations.  Extend grease fittings to accessible locations. 
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D. Install equipment to allow right of way for piping installed at required slope. 

3.5 PAINTING 

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

procedures to match original factory finish. 

3.6 CONCRETE BASES 

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

instructions and according to seismic codes at Project. 

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

directions than supported unit. 

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

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

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

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

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

3.7 ERECTION OF METAL SUPPORTS AND ANCHORAGES 

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

support and anchor mechanical materials and equipment. 

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

3.8 GROUTING 

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

plates, and anchors. 

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

C. Provide forms as required for placement of grout. 

D. Avoid air entrapment during placement of grout. 

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

F. Place grout around anchors. 

G. Cure placed grout. 

END. 
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SECTION 230519 - METERS AND GAGES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Liquid-in-glass thermometers. 

2. Thermowells. 

3. Dial-type pressure gages. 

4. Gage attachments. 

5. Test plugs. 

1.3 ACTION SUBMITTALS 

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

B. Wiring Diagrams:  For power, signal, and control wiring. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For meters and gages to include in operation and maintenance 

manuals. 

PART 2 - PRODUCTS 

2.1 LIQUID-IN-GLASS THERMOMETERS 

A. Metal-Case, Industrial-Style, Liquid-in-Glass Thermometers: 

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

following: 

a. Flo Fab Inc. 

b. Miljoco Corporation. 

c. Palmer Wahl Instrumentation Group. 

d. Tel-Tru Manufacturing Company. 

e. Trerice, H. O. Co. 

f. Weiss Instruments, Inc. 

g. Winters Instruments - U.S. 

2. Standard:  ASME B40.200. 
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3. Case:  Cast aluminum; 9-inch nominal size unless otherwise indicated. 

4. Case Form:  Adjustable angle. 

5. Tube:  Glass with magnifying lens and blue organic liquid for cold water systems and red organic 

liquid for hot water systems. 

6. Tube Background:  Nonreflective aluminum with permanently etched scale markings graduated 

in deg F. 

7. Window:  Glass or plastic  

8. Stem:  Aluminum and of length to suit installation. 

a. Design for Thermowell Installation:  Bare stem. 

9. Connector:  1-1/4 inches, with ASME B1.1 screw threads. 

10. Accuracy:  Plus or minus 1 percent of scale range or one scale division, to a maximum of 1.5 

percent of scale range. 

2.2 THERMOWELLS 

A. Thermowells: 

1. Standard:  ASME B40.200. 

2. Description:  Pressure-tight, socket-type fitting made for insertion into piping tee fitting. 

3. Material for Use with Copper Tubing:  CNR 

4. Material for Use with Steel Piping:  CSA 

5. Type:  Stepped shank unless straight or tapered shank is indicated. 

6. External Threads:  NPS 1/2, NPS 3/4, or NPS 1, ASME B1.20.1 pipe threads. 

7. Internal Threads:  1/2, 3/4, and 1 inch, with ASME B1.1 screw threads. 

8. Bore:  Diameter required to match thermometer bulb or stem. 

9. Insertion Length:  Length required to match thermometer bulb or stem. 

10. Lagging Extension:  Include on thermowells for insulated piping and tubing. 

11. Bushings:  For converting size of thermowell's internal screw thread to size of thermometer 

connection. 

2.3 PRESSURE GAGES 

A. Direct-Mounted, Metal-Case, Dial-Type Liquid-Filled Pressure Gages: 

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

following: 

a. Ashcroft Inc. 

b. Ernst Flow Industries. 

c. Flo Fab Inc. 

d. Miljoco Corporation. 

e. Palmer Wahl Instrumentation Group. 

f. REOTEMP Instrument Corporation. 

g. Tel-Tru Manufacturing Company. 

h. Trerice, H. O. Co. 

i. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 

j. Weiss Instruments, Inc. 

k. Winters Instruments - U.S. 

2. Standard:  ASME B40.100. 

3. Case:  Liquid-filled Sealed; 4-1/2-inch nominal diameter. 

4. Pressure-Element Assembly:  Bourdon tube unless otherwise indicated. 
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5. Pressure Connection:  Brass, with NPS 1/4 ASME B1.20.1 pipe threads and bottom-outlet type 

unless back-outlet type is indicated. 

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

7. Dial:  Nonreflective aluminum with permanently etched scale markings graduated in psi and kPa. 

8. Pointer:  Dark-colored metal. 

9. Window:  Glass  

10. Ring:  Metal  

11. Accuracy:  Grade A, plus or minus 1 percent of middle half of scale range. 

2.4 GAGE ATTACHMENTS 

A. Snubbers:  ASME B40.100, brass; with NPS 1/4, ASME B1.20.1 pipe threads and piston-type surge-

dampening device.  Include extension for use on insulated piping. 

B. Valves:  Brass ball with NPS 1/4 ASME B1.20.1 pipe threads. 

2.5 TEST PLUGS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering products 

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

1. Flow Design, Inc. 

2. Miljoco Corporation. 

3. National Meter, Inc. 

4. Peterson Equipment Co., Inc. 

5. Sisco Manufacturing Company, Inc. 

6. Trerice, H. O. Co. 

7. Watts Regulator Co.; a div. of Watts Water Technologies, Inc. 

8. Weiss Instruments, Inc. 

9.  

B. Description:  Test-station fitting made for insertion into piping tee fitting. 

C. Body:  Brass or stainless steel with core inserts and gasketed and threaded cap.  Include extended stem 

on units to be installed in insulated piping. 

D. Thread Size:  NPS ¼ or NPS 1/2, ASME B1.20.1 pipe thread. 

E. Minimum Pressure and Temperature Rating:  300 psig at 200 deg F 

F. Core Inserts:  EPDM self-sealing rubber. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Install thermowells with socket extending one-third of pipe diameter and in vertical position in piping 

tees. 
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B. Install thermowells of sizes required to match thermometer connectors.  Include bushings if required to 

match sizes. 

C. Install thermowells with extension on insulated piping. 

D. Install direct-mounted thermometers in thermowells and adjust vertical and tilted positions. 

E. Install direct-mounted pressure gages in piping tees with pressure gage located on pipe at the most 

readable position. 

F. Install valve and snubber in piping for each pressure gage for fluids. 

3.2 CONNECTIONS 

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

meters, gages, machines, and equipment. 

3.3 ADJUSTING 

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

3.4 THERMOMETER SCHEDULE 

A. Thermometers at inlet and outlet of each hydronic boiler shall be the following: 

1. Liquid-filled 

2. Test plug 

B. Thermometers at inlets and outlets of each chiller shall be the following: 

1. Liquid-filled 

2. Test plug 

C. Thermometers at inlet and outlet of each hydronic coil in air-handling units and built-up central systems 

shall be the following: 

1. Liquid-filled 

2. Test plug  

D. Thermometer stems shall be of length to match thermowell insertion length. 

3.5 THERMOMETER SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping:  0 to 100 deg F. 

B. Scale Range for Heating, Hot-Water Piping:  30 to 240 deg F. 
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3.6 PRESSURE-GAGE SCHEDULE 

A. Pressure gages at discharge of each pressure-reducing valve shall be the following: 

1. Liquid-filled 

2. Test plug 

B. Pressure gages at inlet and outlet of each chiller chilled-water connection shall be the following: 

1. Liquid-filled 

2. Test plug 

C. Pressure gages at suction and discharge of each pump shall be the following: 

1. Liquid-filled 

2. Test plug  

3.7 PRESSURE-GAGE SCALE-RANGE SCHEDULE 

A. Scale Range for Chilled-Water Piping: 0 to 100 psi 

B. Scale Range for Heating, Hot-Water Piping:  0 to 100 psi 

END. 
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SECTION 230523 - GENERAL-DUTY VALVES FOR HVAC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Bronze ball valves. 

2. Iron ball valves. 

3. Iron, single-flange butterfly valves. 

1.3 DEFINITIONS 

A. CWP:  Cold working pressure. 

B. EPDM:  Ethylene propylene copolymer rubber. 

C. NBR:  Acrylonitrile-butadiene, Buna-N, or nitrile rubber. 

D. NRS:  Nonrising stem. 

E. OS&Y:  Outside screw and yoke. 

F. RS:  Rising stem. 

G. SWP:  Steam working pressure. 

1.4 ACTION SUBMITTALS 

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

1.5 QUALITY ASSURANCE 

A. Source Limitations for Valves:  Obtain each type of valve from single source from single manufacturer. 

B. ASME Compliance: 

1. ASME B16.10 and ASME B16.34 for ferrous valve dimensions and design criteria. 

2. ASME B31.9 for building services piping valves. 
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1.6 DELIVERY, STORAGE, AND HANDLING 

A. Prepare valves for shipping as follows: 

1. Protect internal parts against rust and corrosion. 

2. Protect threads, flange faces, grooves, and weld ends. 

3. Set angle, gate, and globe valves closed to prevent rattling. 

4. Set ball and plug valves open to minimize exposure of functional surfaces. 

5. Set butterfly valves closed or slightly open. 

6. Block check valves in either closed or open position. 

B. Use the following precautions during storage: 

1. Maintain valve end protection. 

2. Store valves indoors and maintain at higher than ambient dew point temperature.  If outdoor 

storage is necessary, store valves off the ground in watertight enclosures. 

C. Use sling to handle large valves; rig sling to avoid damage to exposed parts.  Do not use handwheels or 

stems as lifting or rigging points. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR VALVES 

A. Refer to HVAC valve schedule articles for applications of valves. 

B. Valve Pressure and Temperature Ratings:  Not less than indicated and as required for system pressures 

and temperatures. 

C. Valve Sizes:  Same as upstream piping unless otherwise indicated. 

D. Valve Actuator Types: 

1. Gear Actuator:  For quarter-turn valves NPS 8 and larger. 

2. Handwheel:  For valves other than quarter-turn types. 

3. Handlever:  For quarter-turn valves NPS 6 and smaller. 

E. Valves in Insulated Piping:  With 2-inch stem extensions and the following features: 

1. Ball Valves:  With extended operating handle of non-thermal-conductive material, and protective 

sleeve that allows operation of valve without breaking the vapor seal or disturbing insulation. 

2. Butterfly Valves:  With extended neck. 

F. Valve-End Connections: 

1. Flanged:  With flanges according to ASME B16.1 for iron valves. 

2. Solder Joint:  With sockets according to ASME B16.18. 

3. Threaded:  With threads according to ASME B1.20.1. 
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2.2 IRON BALL VALVES 

A. Class 125, Iron Ball Valves: 

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

following: 

a. American Valve, Inc. 

b. Conbraco Industries, Inc.; Apollo Valves. 

c. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

2. Description: 

a. Standard:  MSS SP-72. 

b. CWP Rating:  200 psig. 

c. Body Design:  Split body. 

d. Body Material:  ASTM A 126, gray iron. 

e. Ends:  Flanged. 

f. Seats:  PTFE or TFE. 

g. Stem:  Stainless steel. 

h. Ball:  Stainless steel. 

i. Port:  Full. 

2.3 HIGH-PERFORMANCE BUTTERFLY VALVES 

A. Class 150, Single-Flange, High-Performance Butterfly Valves: 

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

following: 

a. Bray Controls; a division of Bray International. 

b. Crane Co.; Crane Valve Group; Flowseal. 

c. Crane Co.; Crane Valve Group; Stockham Division. 

d. DeZurik Water Controls. 

e. Hammond Valve. 

f. Milwaukee Valve Company. 

g. NIBCO INC. 

h. Tyco Valves & Controls; a unit of Tyco Flow Control. 

2. Description: 

a. Standard:  MSS SP-68. 

b. CWP Rating:  285 psig at 100 deg F. 

c. Body Design:  Lug type; suitable for bidirectional dead-end service at rated pressure 

without use of downstream flange. 

d. Body Material:  Carbon steel, cast iron, ductile iron, or stainless steel. 

e. Seat:  Reinforced PTFE or metal. 

f. Stem:  Stainless steel; offset from seat plane. 

g. Disc:  Carbon steel. 

h. Service:  Bidirectional. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine valve interior for cleanliness, freedom from foreign matter, and corrosion.  Remove special 

packing materials, such as blocks, used to prevent disc movement during shipping and handling. 

B. Operate valves in positions from fully open to fully closed.  Examine guides and seats made accessible by 

such operations. 

C. Examine threads on valve and mating pipe for form and cleanliness. 

D. Examine mating flange faces for conditions that might cause leakage.  Check bolting for proper size, 

length, and material.  Verify that gasket is of proper size, that its material composition is suitable for 

service, and that it is free from defects and damage. 

E. Do not attempt to repair defective valves; replace with new valves. 

3.2 VALVE INSTALLATION 

A. Install valves with unions or flanges at each piece of equipment arranged to allow service, maintenance, 

and equipment removal without system shutdown. 

B. Locate valves for easy access and provide separate support where necessary. 

C. Install valves in horizontal piping with stem at or above center of pipe. 

D. Install valves in position to allow full stem movement. 

3.3 ADJUSTING 

A. Adjust or replace valve packing after piping systems have been tested and put into service but before 

final adjusting and balancing.  Replace valves if persistent leaking occurs. 

3.4 GENERAL REQUIREMENTS FOR VALVE APPLICATIONS 

A. If valve applications are not indicated, use the following: 

1. End of line shutoff service following hot tap of existing piping:  Butterfly valves. 

2. Throttling and shutoff service at equipment:  Ball valves.  

B. If valves with specified CWP ratings are not available, the same types of valves with higher  CWP ratings 

may be substituted. 

C. Select valves, except wafer types, with the following end connections: 

1. For Copper Tubing, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is 

indicated in valve schedules below. 
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2. For Steel Piping, NPS 2-1/2 to NPS 4:  Flanged ends except where threaded valve-end option is 

indicated in valve schedules below. 

3.5 CHILLED-WATER VALVE SCHEDULE 

A. Pipe NPS 2-1/2 and Larger (Application is indicated above under GENERAL REQUIREMENTS): 

1. Iron Ball Valves, NPS 2-1/2 to NPS 10:  Class 150. 

2. High-Performance Butterfly Valves:  Class 150, single flange. 

END. 
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SECTION 230553 - IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Equipment labels. 

2. Warning signs and labels. 

3. Pipe labels. 

4. Duct labels. 

5. Valve tags. 

1.3 ACTION SUBMITTALS 

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

1.4 COORDINATION 

A. Coordinate installation of identifying devices with completion of covering and painting of surfaces 

where devices are to be applied. 

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

C. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 

2.1 EQUIPMENT LABELS 

A. Metal Labels for Equipment: 

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

stamped holes for attachment hardware. 

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

3/4 inch. 

3. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 
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viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 

lettering. 

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

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

B. Plastic Labels for Equipment: 

1. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch 

thick, and having predrilled holes for attachment hardware. 

2. Letter Color:  White. 

3. Background Color:  Black. 

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

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

3/4 inch. 

6. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 

inch for viewing distances up to 72 inches, and proportionately larger lettering for greater 

viewing distances.  Include secondary lettering two-thirds to three-fourths the size of principal 

lettering. 

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

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

D. Equipment Label Schedule:  For each item of equipment to be labeled, on 8-1/2-by-11-inch bond paper.  

Tabulate equipment identification number and identify Drawing numbers where equipment is indicated 

(plans, details, and schedules), plus the Specification Section number and title where equipment is 

specified.  Equipment schedule shall be included in operation and maintenance data. 

2.2 WARNING SIGNS AND LABELS 

A. Material and Thickness:  Multilayer, multicolor, plastic labels for mechanical engraving, 1/8 inch thick, 

and having predrilled holes for attachment hardware. 

B. Letter Color:  White. 

C. Background Color:  Red. 

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

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

inch. 

F. Minimum Letter Size:  1/4 inch for name of units if viewing distance is less than 24 inches, 1/2 inch for 

viewing distances up to 72 inches, and proportionately larger lettering for greater viewing distances.  

Include secondary lettering two-thirds to three-fourths the size of principal lettering. 

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

H. Label Content:  Include caution and warning information, plus emergency notification instructions. 
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2.3 PIPE LABELS 

A. General Requirements for Manufactured Pipe Labels:  Preprinted, color-coded, with lettering indicating 

service, and showing flow direction. 

B. Pretensioned Pipe Labels:  Precoiled, semirigid plastic formed to cover full circumference of pipe and to 

attach to pipe without fasteners or adhesive. 

C. Pipe Label Contents:  Include identification of piping service using same designations or abbreviations as 

used on Drawings, pipe size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with piping system service lettering to accommodate both 

directions, or as separate unit on each pipe label to indicate flow direction. 

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

2.4 DUCT LABELS 

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

B. Duct Label Contents:  Include identification of duct service using same designations or abbreviations as 

used on Drawings, duct size, and an arrow indicating flow direction. 

1. Flow-Direction Arrows:  Integral with duct system service lettering to accommodate both 

directions, or as separate unit on each duct label to indicate flow direction. 

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

2.5 VALVE TAGS 

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

numbers. 

1. Tag Material:  Brass, 0.032-inch minimum thickness, and having predrilled or stamped holes for 

attachment hardware. 

2. Fasteners:  Brass wire-link chain. 

B. Valve Schedules:  For each piping system, on 8-1/2-by-11-inch bond paper.  Tabulate valve number, 

piping system, system abbreviation (as shown on valve tag), location of valve (room or space), normal-

operating position (open, closed, or modulating), and variations for identification.  Mark valves for 

emergency shutoff and similar special uses. 

1. Valve-tag schedule shall be included in operation and maintenance data. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Clean piping and equipment surfaces of substances that could impair bond of identification devices, 

including dirt, oil, grease, release agents, and incompatible primers, paints, and encapsulants. 
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3.2 EQUIPMENT LABEL INSTALLATION 

A. Equipment located outdoors shall have metal equipment labels.  Indoor equipment shall have metal or 

plastic equipment labels. 

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

C. Locate equipment labels where accessible and visible. 

3.3 PIPE LABEL INSTALLATION 

A. Locate pipe labels where piping is exposed or above accessible ceilings in finished spaces; machine 

rooms; accessible maintenance spaces such as shafts, tunnels, and plenums; and exterior exposed 

locations on roof 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 inaccessible enclosures. 

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

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

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

congested piping and equipment. 

7. On piping above removable acoustical ceilings.  Omit intermediately spaced labels. 

B. Pipe Label Color Schedule: 

1. Chilled-Water Piping: 

a. Background Color:  Green. 

b. Letter Color:  White 

2. Hot-Water Piping: 

a. Background Color:  Green. 

b. Letter Color:  White. 

3.4 DUCT LABEL INSTALLATION 

A. A. Install self-adhesive duct labels with permanent adhesive on air ducts in the following color codes: 

1. Blue:  For cold-air supply ducts. 

2. Green:  For exhaust-, outside-, relief-, return-, and mixed-air ducts. 

B. Locate labels near points where ducts enter into concealed spaces and at maximum intervals of 25 feet 

in each space where ducts are exposed or concealed by removable ceiling system. 

3.5 VALVE-TAG INSTALLATION 

A. Install tags on valves and control devices in piping systems, except check valves; valves within factory-

fabricated equipment units (except pipe chases on units);  faucets; convenience and lawn-watering hose 
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connections and similar roughing-in connections of end-use fixtures and units.  List tagged valves in a 

valve schedule. 

B. Valve-Tag Application Schedule:  Tag valves according to size, shape, and color scheme and with 

captions similar to those indicated in the following subparagraphs and mount under plastic cover in 

equipment room: 

1. Valve-Tag Size and Shape: 

a. Chilled Water:  1-1/2 inches round. 

b. Hot Water:  1-1/2 inches round. 

2. Valve-Tag Color: 

a. Chilled Water:  Natural. 

b. Hot Water: Natural. 

END. 
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SECTION 230719 - HVAC PIPING INSULATION 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulating the following HVAC piping systems: 

1. Chilled-water piping, indoors and outdoors. 

 

1.3 ACTION SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include thermal conductivity, water-vapor 

permeance thickness, and jackets (both factory and field applied). 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  Skilled mechanics who have successfully completed an apprenticeship program 

or another craft training program certified by the Department of Labor, Bureau of Apprenticeship and 

Training. 

B. Surface-Burning Characteristics:  For insulation and related materials, as determined by testing identical 

products according to ASTM E 84, by a testing and inspecting agency acceptable to State Fire Marshal.  

Factory label insulation and jacket materials and adhesive, mastic, tapes, and cement material 

containers, with appropriate markings of applicable testing agency. 

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

or less. 

2. Insulation Installed Outdoors:  Flame-spread index of 75 or less, and smoke-developed index of 

150 or less. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Packaging:  Insulation material containers shall be marked by manufacturer with appropriate ASTM 

standard designation, type and grade, and maximum use temperature. 
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1.6 COORDINATION 

A. Coordinate sizes and locations of supports, hangers, and insulation shields specified in Section 23 05 29 

– Hangers and Supports for HVAC Piping and Equipment. 

B. Coordinate clearance requirements with piping Installer for piping insulation application.  Before 

preparing piping Shop Drawings, establish and maintain clearance requirements for installation of 

insulation and field-applied jackets and finishes and for space required for maintenance. 

C. Coordinate installation and testing of heat tracing. 

1.7 SCHEDULING 

A. Schedule insulation application after pressure testing systems and, where required, after installing and 

testing heat tracing.  Insulation application may begin on segments that have satisfactory test results. 

B. Complete installation and concealment of plastic materials as rapidly as possible in each area of 

construction. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Piping Insulation Schedule, General," "Indoor Piping Insulation Schedule," 

and "Outdoor, Aboveground Piping Insulation Schedule" articles for where insulating materials shall be 

applied. 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less than 50 

ppm when tested according to ASTM C 871. 

D. Insulation materials for use on austenitic stainless steel shall be qualified as acceptable according to 

ASTM C 795. 

E. Foam insulation materials shall not use CFC or HCFC blowing agents in the manufacturing process. 

F. 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. 

b. Equal. 

2. Block Insulation:  ASTM C 552, Type I. 

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

4. Board Insulation:  ASTM C 552, Type IV. 

5. Preformed Pipe Insulation without Jacket:  Comply with ASTM C 552, Type II, Class 1. 
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6. Factory fabricate shapes according to ASTM C 450 and ASTM C 585. 

G. Mineral-Fiber, Preformed Pipe Insulation: 

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

a. Johns Manville; Micro-Lok. 

b. Knauf Insulation; 1000-Degree Pipe Insulation. 

c. Owens Corning; Fiberglas Pipe Insulation. 

2. Type I, 850 deg F Materials:  Mineral or glass fibers bonded with a thermosetting resin.  Comply 

with ASTM C 547, Type I, Grade A, with factory-applied ASJ.  Factory-applied jacket requirements 

are specified in "Factory-Applied Jackets" Article. 

2.2 INSULATING CEMENTS 

A. Mineral-Fiber Insulating Cement:  Comply with ASTM C 195. 

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

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

a. Ramco Insulation, Inc.; Super-Stik. 

B. Expanded or Exfoliated Vermiculite Insulating Cement:  Comply with ASTM C 196. 

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. Ramco Insulation, Inc.; Thermokote V. 

C. Mineral-Fiber, Hydraulic-Setting Insulating and Finishing Cement:  Comply with ASTM C 449. 

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. Ramco Insulation, Inc.; Ramcote 1200 and Quik-Cote. 

2.3 ADHESIVES 

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

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

B. 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. 

C. Mineral-Fiber Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A. 

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

into the Work include, but are not limited to, the following: 
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 

CP-127. 

b. Eagle Bridges  - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

60/85-70. 

d. Mon-Eco Industries, Inc.; 22-25. 

D. ASJ Adhesive, and FSK and PVDC Jacket Adhesive:  Comply with MIL-A-3316C, Class 2, Grade A for 

bonding insulation jacket lap seams and joints. 

1. Products:  Subject to compliance with requirements, 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; 

CP-82. 

b. Eagle Bridges  - Marathon Industries; 225. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 85-

50. 

d. Mon-Eco Industries, Inc.; 22-25. 

E. PVC Jacket Adhesive:  Compatible with PVC 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. Dow Corning Corporation; 739, Dow Silicone. 

b. Johns Manville; Zeston Perma-Weld, CEEL-TITE Solvent Welding Adhesive. 

c. P.I.C. Plastics, Inc.; Welding Adhesive. 

d. Speedline Corporation; Polyco VP Adhesive. 

2.4 MASTICS 

A. Materials shall be compatible with insulation materials, jackets, and substrates; comply with MIL-PRF-

19565C, Type II. 

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

1. Products:  Subject to compliance with requirements, 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; 30-

80/30-90. 

b. Vimasco Corporation; 749. 

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

thickness. 

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

4. Solids Content:  ASTM D 1644, 58 percent by volume and 70 percent by weight. 

5. Color:  White. 

C. Vapor-Barrier Mastic:  Solvent based; suitable for outdoor use on below-ambient services. 

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

into the Work include, but are not limited to, the following: 
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a. Childers Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 

Encacel. 

b. Eagle Bridges  - Marathon Industries; 570. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 60-

95/60-96. 

2. Water-Vapor Permeance:  ASTM F 1249, 0.05 perm at 30-mil dry film thickness. 

3. Service Temperature Range:  Minus 50 to plus 220 deg F. 

4. Solids Content:  ASTM D 1644, 33 percent by volume and 46 percent by weight. 

5. Color:  White. 

2.5 LAGGING ADHESIVES 

A. Description:  Comply with MIL-A-3316C, Class I, Grade A and shall be compatible with insulation 

materials, jackets, and substrates. 

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; 

CP-50 AHV2. 

b. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-

36. 

c. Vimasco Corporation; 713 and 714. 

2. Fire-resistant, water-based lagging adhesive and coating for use indoors to adhere fire-resistant 

lagging cloths over pipe insulation. 

3. Service Temperature Range:  0 to plus 180 deg F. 

4. Color:  White. 

2.6 SEALANTS 

A. Joint Sealants: 

1. Joint Sealants for Cellular-Glass 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; 

CP-76. 

b. Eagle Bridges  - Marathon Industries; 405. 

c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 30-

45. 

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

e. Pittsburgh Corning Corporation; Pittseal 444. 

B. FSK and Metal Jacket Flashing Sealants: 

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; 

CP-76. 

b. Eagle Bridges  - Marathon Industries; 405. 
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c. Foster Brand, Specialty Construction Brands, Inc., a business of H. B. Fuller Company; 95-

44. 

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

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

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

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

5. Color:  Aluminum. 

C. ASJ Flashing Sealants and PVC Jacket Flashing Sealants: 

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; 

CP-76. 

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

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

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

5. Color:  White. 

2.7 FACTORY-APPLIED JACKETS 

A. Insulation system schedules indicate factory-applied jackets on various applications.  When factory-

applied jackets are indicated, comply with the following: 

1. ASJ:  White, kraft-paper, fiberglass-reinforced scrim with aluminum-foil backing; complying with 

ASTM C 1136, Type I. 

2.8 FIELD-APPLIED FABRIC-REINFORCING MESH 

A. Woven Glass-Fiber Fabric:  Approximately 2 oz./sq. yd. with a thread count of 10 strands by 10 

strands/sq. in. for covering pipe and pipe fittings. 

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; 

Chil-Glas Number 10. 

B. Woven Polyester Fabric:  Approximately 1 oz./sq. yd. with a thread count of 10 strands by 10 strands/sq. 

in., in a Leno weave, for pipe. 

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; 

Mast-A-Fab. 

b. Vimasco Corporation; Elastafab 894. 
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2.9 FIELD-APPLIED CLOTHS 

A. Woven Glass-Fiber Fabric:  Comply with MIL-C-20079H, Type I, plain weave, and presized a minimum of 

8 oz./sq. yd.. 

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. Alpha Associates, Inc.; Alpha-Maritex 84215 and 84217/9485RW, Luben 59. 

2.10 FIELD-APPLIED JACKETS 

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

B. PVC Jacket:  High-impact-resistant, UV-resistant PVC complying with ASTM D 1784, Class 16354-C; 

thickness as scheduled; roll stock ready for shop or field cutting and forming.  Thickness is indicated in 

field-applied jacket schedules. 

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

a. Johns Manville; Zeston. 

b. P.I.C. Plastics, Inc.; FG Series. 

c. Proto Corporation; LoSmoke. 

d. Speedline Corporation; SmokeSafe. 

2. Adhesive:  As recommended by jacket material manufacturer. 

3. Color:  Color-code jackets based on system.  Color as selected by Architect. 

4. Factory-fabricated fitting covers to match jacket if available; otherwise, field fabricate. 

a. Shapes:  45- and 90-degree, short- and long-radius elbows, tees, valves, flanges, unions, 

reducers, end caps, soil-pipe hubs, traps, mechanical joints, and P-trap and supply covers 

for lavatories. 

C. Metal Jacket: 

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

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

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:  3-mil- thick, heat-bonded polyethylene and 

kraft paper. 

d. Factory-Fabricated Fitting Covers: 

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

  

2.11 TAPES 

A. ASJ Tape:  White vapor-retarder tape matching factory-applied jacket with acrylic adhesive, complying 

with ASTM C 1136. 

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

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

a. ABI, Ideal Tape Division; 428 AWF ASJ. 

b. Avery Dennison Corporation, Specialty Tapes Division; Fasson 0836. 

c. Compac Corporation; 104 and 105. 

d. Venture Tape; 1540 CW Plus, 1542 CW Plus, and 1542 CW Plus/SQ. 

2. Width:  3 inches. 

3. Thickness:  11.5 mils. 

4. Adhesion:  90 ounces force/inch in width. 

5. Elongation:  2 percent. 

6. Tensile Strength:  40 lbf/inch in width. 

7. ASJ Tape Disks and Squares:  Precut disks or squares of ASJ tape. 

B. PVC Tape:  White vapor-retarder tape matching field-applied PVC jacket with acrylic adhesive; suitable 

for indoor and outdoor applications. 

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

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

a. ABI, Ideal Tape Division; 370 White PVC tape. 

b. Compac Corporation; 130. 

2. Width:  2 inches. 

3. Thickness:  6 mils. 

4. Adhesion:  64 ounces force/inch in width. 

5. Elongation:  500 percent. 

6. Tensile Strength:  18 lbf/inch in width. 

2.12 SECUREMENTS 

A. Staples:  Outward-clinching insulation staples, nominal 3/4-inch- wide, stainless steel or Monel. 

B. Wire:  0.062-inch soft-annealed, stainless steel. 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

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

a. C & F Wire. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions for compliance with requirements for installation tolerances and 

other conditions affecting performance of insulation application. 

1. Verify that systems to be insulated have been tested and are free of defects. 

2. Verify that surfaces to be insulated are clean and dry. 

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

3.2 PREPARATION 

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

affect insulation application. 

B. Coordinate insulation installation with the trade installing heat tracing.  Comply with requirements for 

heat tracing that apply to insulation. 

C. Mix insulating cements with clean potable water; if insulating cements are to be in contact with 

stainless-steel surfaces, use demineralized water. 

3.3 GENERAL INSTALLATION REQUIREMENTS 

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

voids throughout the length of piping including fittings, valves, and specialties. 

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

item of pipe system as specified in insulation system schedules. 

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

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

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

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

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

G. Keep insulation materials dry during application and finishing. 

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

recommended by insulation material manufacturer. 
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I. Install insulation with least number of joints practical. 

J. Where vapor barrier is indicated, seal joints, seams, and penetrations in insulation at hangers, supports, 

anchors, and other projections with vapor-barrier mastic. 

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

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

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

ends at attachment to structure with vapor-barrier mastic. 

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

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

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

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

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

film thicknesses. 

L. 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, according to insulation material manufacturer's written 

instructions, to maintain vapor seal. 

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

adjacent to pipe flanges and fittings. 

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

thickness. 

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

thermal movement. 

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

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

3.4 PENETRATIONS 

A. Insulation Installation at Aboveground Exterior Wall Penetrations:  Install insulation continuously 

through wall penetrations. 

1. Seal penetrations with flashing sealant. 

2. For applications requiring indoor and outdoor insulation, install insulation for outdoor 

applications tightly joined to indoor insulation ends.  Seal joint with joint sealant. 
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3. Extend jacket of outdoor insulation outside wall flashing and overlap wall flashing at least 2 

inches. 

4. Seal jacket to wall flashing with flashing sealant. 

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

insulation continuously through walls and partitions. 

3.5 GENERAL PIPE INSULATION INSTALLATION 

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

requirements are specified in various pipe insulation material installation articles. 

B. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

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

continuous thermal and vapor-retarder integrity unless otherwise indicated. 

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

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

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

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

pipe insulation. 

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

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

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

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

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

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

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

joints, seams, and irregular surfaces with insulating cement. 

5. 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. 

6. Insulate flanges and unions using a section of oversized preformed pipe insulation.  Overlap 

adjoining pipe insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. 

7. Cover segmented insulated surfaces with a layer of finishing cement and coat with a mastic.  

Install vapor-barrier mastic for below-ambient services.  Reinforce the mastic with fabric-

reinforcing mesh.  Trowel the mastic to a smooth and well-shaped contour. 

8. Stencil or label the outside insulation jacket of each union with the word "union."  Match size 

and color of pipe labels. 

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

connections, flow meters, sensors, switches, and transmitters on insulated pipes.  Shape insulation at 

these connections by tapering it to and around the connection with insulating cement and finish with 

finishing cement, mastic, and flashing sealant. 
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3.6 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 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. 

3.7 INSTALLATION OF MINERAL-FIBER INSULATION 

A. Insulation Installation on Straight Pipes and Tubes: 

1. Secure each layer of preformed pipe insulation to pipe with wire or bands and tighten bands 

without deforming insulation materials. 

2.  Seal longitudinal seams, end joints, and protrusions with vapor-barrier mastic and joint sealant. 

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

tabs.  Instead, secure tabs with additional adhesive as recommended by insulation material 

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

B. Insulation Installation on Pipe Flanges: 

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

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

thickness of pipe insulation. 

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

straight pipe segments with mineral-fiber blanket insulation. 

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

inch, and seal joints with flashing sealant. 

C. Insulation Installation on Pipe Fittings and Elbows: 

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

available. 

2. When preformed insulation elbows and fittings are not available, install mitered sections of pipe 

insulation, to a thickness equal to adjoining pipe insulation.  Secure insulation materials with wire 

or bands. 

D. Insulation Installation on Valves and Pipe Specialties: 

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

available. 

2. When preformed sections are not available, install mitered sections of pipe insulation to valve 

body. 

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

insulation. 

4. Install insulation to flanges as specified for flange insulation application. 
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3.8 FIELD-APPLIED JACKET INSTALLATION 

A. Where PVC jackets are indicated, install with 1-inch overlap at longitudinal seams and end joints; for 

horizontal applications.  Seal with manufacturer's recommended adhesive. 

1. Apply two continuous beads of adhesive to seams and joints, one bead under lap and the finish 

bead along seam and joint edge. 

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

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

recommended by insulation manufacturer.  Secure jacket with stainless-steel bands 12 inches o.c. and 

at end joints. 

3.9 PIPING INSULATION SCHEDULE, GENERAL 

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

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

materials listed is Contractor's option. 

B. Items Not Insulated:  Unless otherwise indicated, do not install insulation on the following: 

1. Drainage piping located on roof. 

3.10 INDOOR PIPING INSULATION SCHEDULE 

A. Chilled Water: 

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

a. Mineral-Fiber, Preformed Pipe, Type I:  2 inches thick. 

 

3.11 OUTDOOR, ABOVEGROUND PIPING INSULATION SCHEDULE 

A. Chilled Water: 

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

a. Cellular Glass for insulation inserts at support locations: 2 inches thick. 

3.12 INDOOR, FIELD-APPLIED JACKET SCHEDULE 

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

jacket over the factory-applied jacket. 

B. Piping, Exposed: 

1. PVC 
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3.13 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, Stucco Embossed: 0.020 inch thick. 

2. Heat tracing required on all above ground chilled water supply and return piping to and including 

equipment flange connection. 

a. 120V Raychem 5W/FT self-regulating heating cable in sufficient length to install per 

manufacturer’s instructions.  

1) Outdoor Rated Ambient Sensing T-Stat  

2) End seal kit LED signal Light  

3) Single Entry Power Kit w. Jbox and LED light 

4) Pipe Straps 

5) Heat Trace Labels for piping 

b. Install a secondary pipe temperature sensor on exterior above ground CWS (chilled water 

supply) pipe that is integrated into the BMS to poll CWS pipe temp and to alarm at <38F. 

END. 



CONVOCATION CENTER CHILLER REPLACEMENT 

UNIVERSITY OF SOUTH CAROLINA – AIKEN CAMPUS 

PROJECT #50003704 

09/11/2025 - REV 0 
 

 

HYDRONIC PIPING 232113 - 1 

 

SECTION 232113 - HYDRONIC PIPING 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

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

the following: 

1. Chilled-water piping. 

2. Condensate-drain piping. 

1.3 DEFINITIONS 

A. PTFE:  Polytetrafluoroethylene. 

1.4 PERFORMANCE REQUIREMENTS 

A. Hydronic piping components and installation shall be capable of withstanding the following minimum 

working pressure and temperature: 

1. Chilled-Water Piping:  100 psig at 200 deg F. 

2. Condensate-Drain Piping:  105 deg F. 

1.5 ACTION SUBMITTALS 

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

1. Valves.  Include flow and pressure drop curves based on manufacturer's testing for calibrated-

orifice balancing valves. 

2. Hydronic specialties. 

3. Stainless Steel bellows flex connectors. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For hydronic specialties, and special-duty valves to include in 

emergency, operation, and maintenance manuals. 
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1.7 QUALITY ASSURANCE 

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

Welding Code - Steel." 

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

Section IX. 

1. Comply with provisions in ASME B31 Series, "Code for Pressure Piping." 

2. Certify that each welder has passed AWS qualification tests for welding processes involved and 

that certification is current. 

C. ASME Compliance:  Comply with ASME B31.9, "Building Services Piping," for materials, products, and 

installation. 

PART 2 - PRODUCTS 

2.1 COPPER TUBE AND FITTINGS 

A. Drawn-Temper Copper Tubing:  ASTM B 88, Type M. 

B. Wrought-Copper Fittings:  ASME B16.22. 

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

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

a. Anvil International, Inc. 

b. S. P. Fittings; a division of Star Pipe Products. 

c. Victaulic Company. 

C. Wrought-Copper Unions:  ASME B16.22. 

2.2 STEEL PIPE AND FITTINGS 

A. Steel Pipe:  ASTM A 53/A 53M, black steel with plain ends; type, grade, and wall thickness as indicated in 

Part 3 "Piping Applications" Article. 

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

C. Steel Pipe Nipples:  ASTM A 733, made of same materials and wall thicknesses as pipe in which they are 

installed. 

2.3 JOINING MATERIALS 

A. Pipe-Flange Gasket Materials:  Suitable for chemical and thermal conditions of piping system contents. 

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

specific material is indicated. 

a. Full-Face Type:  For flat-face, Class 125, cast-iron and cast-bronze flanges. 
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B. Flange Bolts and Nuts:  ASME B18.2.1, carbon steel, unless otherwise indicated. 

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

D. Welding Filler Metals:  Comply with AWS D10.12/D10.12M for welding materials appropriate for wall 

thickness and chemical analysis of steel pipe being welded. 

E. Gasket Material:  Thickness, material, and type suitable for fluid to be handled and working 

temperatures and pressures. 

2.4 DIELECTRIC FITTINGS 

A. General Requirements:  Assembly of copper alloy and ferrous materials with separating nonconductive 

insulating material.  Include end connections compatible with pipes to be joined. 

B. Dielectric Flanges: 

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

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

a. Capitol Manufacturing Company. 

b. Central Plastics Company. 

c. Matco-Norca, Inc. 

d. Watts Regulator Co.; a division of Watts Water Technologies, Inc. 

e. Wilkins; a Zurn company. 

2. Description: 

a. Standard:  ASSE 1079. 

b. Factory-fabricated, bolted, companion-flange assembly. 

c. Pressure Rating:  150 psig. 

d. End Connections:  Solder-joint copper alloy and threaded ferrous; threaded solder-joint 

copper alloy and threaded ferrous. 

C. Dielectric-Flange Insulating Kits: 

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

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

a. Advance Products & Systems, Inc. 

b. Calpico, Inc. 

c. Central Plastics Company. 

d. Pipeline Seal and Insulator, Inc. 

2. Description: 

a. Nonconducting materials for field assembly of companion flanges. 

b. Pressure Rating:  150 psig. 

c. Gasket:  Neoprene or phenolic. 

d. Bolt Sleeves:  Phenolic or polyethylene. 

e. Washers:  Phenolic with steel backing washers. 

D. Dielectric Nipples: 
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1. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 

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

a. Elster Perfection. 

b. Grinnell Mechanical Products. 

c. Matco-Norca, Inc. 

d. Precision Plumbing Products, Inc. 

e. Victaulic Company. 

2. Description: 

a. Standard:  IAPMO PS 66 

b. Electroplated steel nipple. complying with ASTM F 1545. 

c. End Connections:  Male threaded. 

d. Lining:  Inert and noncorrosive, propylene. 

2.5 VALVES 

A. Gate, Globe, Check, Ball, and Butterfly Valves:  Comply with requirements specified in Section 23 05 23 – 

General-Duty Valves for HVAC Piping. 

B. Automatic Temperature-Control Valves, Actuators, and Sensors:  Comply with requirements specified in 

Section 23 09 00 – Instrumentation and Control for HVAC. 

C. Bronze, Calibrated-Orifice, Balancing Valves: 

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

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

a. Armstrong Pumps, Inc. 

b. Bell & Gossett Domestic Pump; a division of ITT Industries. 

c. Flow Design Inc. 

d. Gerand Engineering Co. 

e. Griswold Controls. 

f. Taco. 

2. Body:  Bronze, ball or plug type with calibrated orifice or venturi. 

3. Ball:  Brass or stainless steel. 

4. Plug:  Resin. 

5. Seat:  PTFE. 

6. End Connections:  Threaded or socket. 

7. Pressure Gage Connections:  Integral seals for portable differential pressure meter. 

8. Handle Style:  Lever, with memory stop to retain set position. 

9. CWP Rating: Minimum 125 psig. 

10. Maximum Operating Temperature:  250 deg F. 

D. Cast-Iron or Steel, Calibrated-Orifice, Balancing Valves: 

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

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

a. Armstrong Pumps, Inc. 

b. Bell & Gossett Domestic Pump; a division of ITT Industries. 

c. Flow Design Inc. 
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d. Gerand Engineering Co. 

e. Griswold Controls. 

f. Taco. 

g. Tour & Andersson; available through Victaulic Company. 

2. Body:  Cast-iron or steel body, ball, plug, or globe pattern with calibrated orifice or venturi. 

3. Ball:  Brass or stainless steel. 

4. Stem Seals:  EPDM O-rings. 

5. Disc:  Glass and carbon-filled PTFE. 

6. Seat:  PTFE. 

7. End Connections:  Flanged or grooved. 

8. Pressure Gage Connections:  Integral seals for portable differential pressure meter. 

9. Handle Style:  Lever, with memory stop to retain set position. 

10. CWP Rating:  Minimum 125 psig. 

11. Maximum Operating Temperature:  250 deg F. 

2.6 HYDRONIC PIPING SPECIALTIES 

A. Y-Pattern Strainers: 

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

2. End Connections:  Threaded ends for NPS 2 and smaller; flanged ends for NPS 2-1/2 and larger. 

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

free area. 

4. CWP Rating:  125 psig. 

B. Stainless-Steel Bellow, Flexible Connectors: 

1. Body:  Stainless-steel bellows with woven, flexible, bronze, wire-reinforcing protective jacket. 

2. End Connections:  Threaded or flanged to match equipment connected. 

3. Performance:  Capable of 3/4-inch misalignment. 

4. CWP Rating:  150 psig. 

5. Maximum Operating Temperature:  250 deg F. 

PART 3 - EXECUTION 

3.1 PIPING APPLICATIONS 

A. Chilled-water piping, aboveground, shall be the following: 

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

fittings, and welded and flanged joints. 

a. Provide stainless steel bellows at unit connection. 

B. Condensate-Drain Piping:  Type M, drawn-temper copper tubing, wrought-copper fittings, and soldered 

joints. 
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3.2 VALVE APPLICATIONS 

A. Install shut-off-duty valves at each branch connection to supply mains, and at supply connection to each 

piece of equipment. 

B. Install calibrated-orifice, balancing valves at each branch connection to return main. 

C. Install calibrated-orifice, balancing valves in the return pipe of each heating or cooling terminal. 

D. Install check valves  as required to control flow direction. 

3.3 PIPING INSTALLATIONS 

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

Indicate piping locations and arrangements if such 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. 

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

service areas. 

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

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

D. Install piping to permit valve servicing. 

E. Install piping at indicated slopes. 

F. Install piping free of sags and bends. 

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

H. Install piping to allow application of insulation. 

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

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

valves. 

K. Install drains, consisting of a tee fitting, NPS 3/4 ball valve, and short NPS 3/4 threaded nipple with cap, 

at low points in piping system mains and elsewhere as required for system drainage. 

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

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

N. Install branch connections to mains using  tee fittings in main pipe, with the branch connected to the 

bottom of the main pipe.  For up-feed risers, connect the branch to the top of the main pipe. 

O. Install valves according to Section 23 05 23 – General-Duty Valves for HVAC Piping. 
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P. Install unions in piping, NPS 2 and smaller, adjacent to valves, at final connections of equipment, and 

elsewhere as indicated. 

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

indicated. 

R. Install strainers on inlet side of each control valve and elsewhere as indicated.  Install NPS 3/4 nipple 

and ball valve in blowdown connection of strainers NPS 2 and larger.  Match size of strainer blow-off 

connection for strainers smaller than NPS 2.  Provide capped hose connection on outlet of blowdown 

valve. 

S. Identify piping as specified in Section 23 05 53 – Identification for HVAC Piping and Equipment. 

T. Install sleeves for piping penetrations of walls. 

U. Install escutcheons for piping penetrations of walls.  Comply with requirements for escutcheons 

specified in Section 23 05 18 – Escutcheons for HVAC Piping. 

3.4 HANGERS AND SUPPORTS 

A. Hanger, support, and anchor devices are specified in Section 23 05 29 – Hangers and Supports for HVAC 

Piping and Equipment. Comply with the following requirements for maximum spacing of supports. 

B. Install the following pipe attachments: 

1. Adjustable steel clevis hangers for individual horizontal piping less than 20 feet long. 

2. Adjustable roller hangers and spring hangers for individual horizontal piping 20 feet or longer. 

3. Pipe Roller:  MSS SP-58, Type 44 for multiple horizontal piping 20 feet or longer, supported on a 

trapeze. 

4. Spring hangers to support vertical runs. 

5. Provide copper-clad hangers and supports for hangers and supports in direct contact with copper 

pipe. 

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

1. NPS 3/4:  Maximum span, 7 feet; minimum rod size, 1/4 inch. 

2. NPS 1:  Maximum span, 7 feet; minimum rod size, 1/4 inch. 

3. NPS 1-1/2:  Maximum span, 9 feet; minimum rod size, 3/8 inch. 

4. NPS 2:  Maximum span, 10 feet; minimum rod size, 3/8 inch. 

5. NPS 2-1/2:  Maximum span, 11 feet; minimum rod size, 3/8 inch. 

6. NPS 3:  Maximum span, 12 feet; minimum rod size, 3/8 inch. 

D. Install hangers for drawn-temper copper piping with the following maximum spacing and minimum rod 

sizes: 

1. NPS 3/4:  Maximum span, 5 feet; minimum rod size, 1/4 inch. 

2. NPS 1:  Maximum span, 6 feet; minimum rod size, 1/4 inch. 

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

4. NPS 2:  Maximum span, 8 feet; minimum rod size, 3/8 inch. 

E. Support vertical runs at roof, at each floor, and at 10-foot intervals between floors. 
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3.5 PIPE JOINT CONSTRUCTION 

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

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

C. 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. 

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. 

3.6 CHEMICAL TREATMENT 

A. Fill system with fresh water and add liquid alkaline compound with emulsifying agents and detergents to 

remove grease and petroleum products from piping.  Circulate solution with a temporary pump for a 

minimum of 24 hours, drain, clean strainer screens. 

3.7 FIELD QUALITY CONTROL 

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

1. Leave joints, including welds, uninsulated 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. 

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 (AHU coil vents) to release air.  

Use drains installed at low points for complete draining of test liquid. 

3. 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." 

4. 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. 

5. Prepare written report of testing. 
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C. Perform the following before operating the system: 

1. Fill from existing chilled water system. 

a. Throttle fill rate to less than system makeup capacity such that existing system continues 

to operate without adverse effect. 

b. Completely fill and vent new piping and coil before bringing on line to prevent air from 

entering existing system 

2. Open manual valves fully. 

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

END. 
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SECTION 236426 - ROTARY-SCREW WATER CHILLERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Packaged, air-cooled chillers. 

1.3 DEFINITIONS 

A. BAS:  Building automation system. 

B. COP:  Coefficient of performance.  The ratio of the rate of heat removal to the rate of energy input using 

consistent units for any given set of rating conditions. 

C. EER:  Energy-efficiency ratio.  The ratio of the cooling capacity given in terms of Btu/h to the total power 

input given in terms of watts at any given set of rating conditions. 

D. IPLV:  Integrated part-load value.  A single-number part-load efficiency figure of merit calculated per the 

method defined by ARI 550/590 and referenced to ARI standard rating conditions. 

E. kW/Ton:  The ratio of total power input of the chiller in kilowatts to the net refrigerating capacity in tons 

(kW) at any given set of rating conditions. 

F. NPLV:  Nonstandard part-load value.  A single-number part-load efficiency figure of merit calculated per 

the method defined by ARI 550/590 and intended for operating conditions other than ARI standard 

rating conditions. 

1.4 ACTION SUBMITTALS 

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

characteristics, furnished specialties, and accessories. 

1. Performance at ARI standard conditions and at conditions indicated. 

2. Performance at ARI standard unloading conditions. 

3. Minimum evaporator flow rate. 

4. Refrigerant capacity of chiller. 

5. Oil capacity of chiller. 
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6. Fluid capacity of evaporator. 

7. Characteristics of safety relief valves. 

8. Minimum entering condenser-air temperature. 

9. Maximum entering condenser-air temperature. 

10. Performance at varying capacities with constant-design entering condenser-air temperature.  

Repeat performance at varying capacities for different entering condenser-air temperatures from 

design to minimum in 10 deg F increments. 

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

1. Detail equipment assemblies and indicate dimensions, weights, load distribution, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 

1.5 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings:  Floor plans, drawn to scale, on which the following items are shown and 

coordinated with each other, using input from Installers of the items involved: 

1. Structural supports. 

2. Piping roughing-in requirements. 

3. Wiring roughing-in requirements, including spaces reserved for electrical equipment. 

4. Access requirements, including working clearances for mechanical controls and electrical 

equipment, and tube pull and service clearances. 

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

C. Source quality-control reports. 

D. Startup service reports. 

E. Warranty:  Sample of special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For each chiller to include in emergency, operation, and 

maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. ARI Rating:  Rate chiller performance according to requirements in ARI 550/590. 

B. ASHRAE Compliance: 

1. ASHRAE 15 for safety code for mechanical refrigeration. 

C. ASHRAE/IESNA Compliance:  Applicable requirements in ASHRAE/IESNA 90.1. 
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1.8 DELIVERY, STORAGE, AND HANDLING 

A. Ship chillers from the factory fully charged with refrigerant. 

B. Ship each chiller with a full charge of refrigerant.  Charge each chiller with nitrogen if refrigerant is 

shipped in containers separate from chiller. 

C. Ship each oil-lubricated chiller with a full charge of oil. 

1. Ship oil factory installed in chiller. 

1.9 COORDINATION 

A. Coordinate sizes and locations of roof curbs, equipment supports, and roof penetrations with actual 

equipment provided. 

1.10 WARRANTY 

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

components of chillers that fail in materials or workmanship within specified warranty period. 

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

a. Complete chiller including refrigerant and oil charge. 

b. Complete compressor and drive assembly including refrigerant and oil charge. 

c. Refrigerant and oil charge. 

d. All parts and labor. 

e. Loss of refrigerant charge for any reason. 

2. Warranty Period:  All parts for a period of one year and compressor for a period of ten years 

from date of Substantial Completion. 

B. Special Warranty includes the following: 

1. Manufacturer shall warranty all parts for a period of 10 years and compressor for a period of ten 

years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 PACKAGED, AIR-COOLED CHILLERS 

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

Drawings comparable product by one of the following: NOTE: If contractor selects product other than 

basis-of-design, contractor shall submit new structural, mechanical, and plumbing layout designs for 

alternate selection. 

1. Trane; a division of American Standard. 
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2. Carrier Corporation; a United Technologies company. 

3. York/Johnson Controls International. 

4. Daikin 

B. Description:  Factory-assembled and run-tested chiller complete with base and frame, condenser casing, 

compressors, compressor motors and motor controllers, evaporator, condenser coils, condenser fans 

and motors, electrical power, controls, and accessories. 

C. Fabricate base, frame, and attachment to chiller components strong enough to resist chiller movement 

during a seismic event when chiller base is anchored to field support structure. 

D. Cabinet: 

1. Base:  Galvanized-steel base extending the perimeter of chiller.  Secure frame, compressors, and 

evaporator to base to provide a single-piece unit. 

2. Frame:  Rigid galvanized-steel frame secured to base and designed to support cabinet, 

condenser, control panel, and other chiller components not directly supported by base. 

3. Casing:  Galvanized steel. 

4. Finish:  Coat base, frame, and casing with a corrosion-resistant coating capable of withstanding a 

500-hour salt-spray test according to ASTM B 117. 

5. Sound-reduction package designed to reduce sound level without affecting performance and 

consisting of the following: 

a. Factory-installed sheet metal enclosures with sound-absorbing panels for each 

compressor. 

b. External muffler between each compressor and its associated oil separator. 

c. Reduced-speed fans with acoustic treatment. 

E. Compressors: 

1. Semi-hermetic twin screw type compressors. 

2. Direct drive, VFD (variable frequency drive) controlled to match the load requirement. 

3. Each compressor provided with suction and discharge shutoff valves, crankcase oil heater, and 

suction strainer. 

F. Service:  Easily accessible for inspection and service. 

G. Capacity Control:  Shall utilize VFD to achieve performance indicated. 

1. Maintain stable operation throughout range of operation.  Configure to achieve most energy-

efficient operation possible. 

2. Operating Range:  From 100 to 25 percent of design capacity. 

3. Capacity control shall be both "valveless" and "stepless," requiring no slide valve or capacity-

control valve(s) to operate at reduced capacity. 

H. Oil Lubrication System:  Consisting of pump if required, filtration, heater, cooler, factory-wired power 

connection, and controls. 

1. Provide lubrication to bearings, gears, and other rotating surfaces at all operating, startup, 

shutdown, and standby conditions including power failure. 

2. Thermostatically controlled oil heater properly sized to remove refrigerant from oil. 
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3. Factory-installed and pressure-tested piping with isolation valves and accessories. 

4. Oil compatible with refrigerant and chiller components. 

5. Positive visual indication of oil level. 

I. Vibration Control: 

1. Vibration Balance:  Balance chiller compressors and drive assemblies to provide a precision 

balance that is free of noticeable vibration over the entire operating range. 

a. Overspeed Test:  25 percent above design operating speed. 

2. Isolation:  Mount individual compressors on vibration isolators. 

J. Compressor Motors: 

1. Hermetically sealed and cooled by refrigerant suction gas. 

2. High-torque, induction type with inherent thermal-overload protection on each phase. 

K. Compressor Motor Controllers: 

1. Variable Frequency Controller: 

a. Motor controller shall be factory mounted and wired on the chiller to provide a single-

point, field-power termination to the chiller and its auxiliaries. 

b. Description:  NEMA ICS 2; listed and labeled as a complete unit and arranged to provide 

variable speed by adjusting output voltage and frequency. 

c. Enclosure:  Unit mounted, NEMA 250, Type 3R , with hinged full-front access door with 

lock and key. 

L. Refrigerant Circuits: 

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

2. Refrigerant Compatibility:  Chiller parts exposed to refrigerants shall be fully compatible with 

refrigerants, and pressure components shall be rated for refrigerant pressures. 

3. Refrigerant Circuit:  Each shall include a thermal- or electronic-expansion valve, refrigerant 

charging connections, a hot-gas muffler, compressor suction and discharge shutoff valves, a 

liquid-line shutoff valve, a replaceable-core filter-dryer, a sight glass with moisture indicator, a 

liquid-line solenoid valve, and an insulated suction line. 

4. Pressure Relief Device: 

a. Comply with requirements in ASHRAE 15 and in applicable portions of ASME Boiler and 

Pressure Vessel Code:  Section VIII, Division 1. 

b. ASME-rated, spring-loaded pressure relief valve; single- or multiple-reseating type. 

M. Evaporator: 

1. Description:  Shell-and-tube design. 

a. Flooded type with fluid flowing through tubes and refrigerant flowing around tubes within 

the shell. 

2. Shell Material:  Carbon steel. 
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3. Shell Heads:  Removable carbon-steel heads located at each end of the tube bundle. 

4. Fluid Nozzles:  Terminated with mechanical-coupling end connections for connection to field 

piping. 

5. Tube Construction:  Individually replaceable copper tubes with enhanced fin design, expanded 

into tube sheets. 

6. Heater:  Factory-installed and -wired electric heater with integral controls designed to protect 

the evaporator to 0 deg F. 

N. Air-Cooled Condenser: 

1. Plate-fin coil with integral subcooling on each circuit, rated at 450 psig. 

a. Construct coil casing of galvanized steel. 

b. Construct coils of copper tubes mechanically bonded to aluminum fins. 

c. Coat coils with a baked-epoxy, corrosion-resistant coating after fabrication. 

d. Hail Protection:  Provide condenser coils with louvers, baffles, or hoods to protect against 

hail damage. 

2. Fans:  Variable Speed Direct-drive propeller type with statically and dynamically balanced fan 

blades, arranged for vertical air discharge. 

3. Fan Motors:  Totally enclosed nonventilating (TENV) or totally enclosed air over (TEAO) 

enclosure, with permanently lubricated bearings.  Equip each motor with overload protection 

integral to either the motor or chiller controls. 

4. Fan Guards:  Steel safety guards with corrosion-resistant coating. 

O. Electrical Power: 

1. Factory-installed and -wired switches, motor controllers, transformers, and other electrical 

devices necessary shall provide a single-point, field-power connection to chiller. 

2. House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged access door. 

3. Wiring shall be numbered and color-coded to match wiring diagram. 

4. Install factory wiring outside of an enclosure in a raceway. 

5. Field-power interface shall be to NEMA KS 1, heavy-duty, loackable, nonfused disconnect switch. 

a. Disconnect means shall be interlocked with door operation. 

6. Provide branch power circuit to each motor and to controls with one of the following 

disconnecting means: 

a. NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse clips rated for fuses.  

Select and size fuses to provide Type 2 protection according to IEC 60947-4-1. 

b. NEMA AB 1, motor-circuit protector (circuit breaker) with field-adjustable, short-circuit-

trip set point. 

7. Provide each motor with overcurrent protection. 

8. Overload relay sized according to UL 1995 or an integral component of chiller control 

microprocessor. 

9. Phase-Failure and Undervoltage Relays:  Solid-state sensing with adjustable settings. 

10. Control Transformer:  Unit-mounted transformer with primary and secondary fuses and sized 

with enough capacity to operate electrical load plus spare capacity. 
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a. Power unit-mounted controls where indicated. 

b. Power unit-mounted, ground fault interrupt (GFI) duplex receptacle. 

11. Control Relays:  Auxiliary and adjustable time-delay relays. 

12. For chiller electrical power supply, indicate the following: 

a. Current and phase to phase for all three phases. 

b. Voltage, phase to phase, and phase to neutral for all three phases. 

c. Three-phase real power (kilowatts). 

d. Three-phase reactive power (kilovolt amperes reactive). 

e. Power factor. 

f. Running log of total power versus time (kilowatt-hours). 

g. Fault log, with time and date of each. 

P. Controls: 

1. Standalone and microprocessor based. 

2. Enclosure:  Share enclosure with electrical power devices or provide a separate enclosure. 

3. Operator Interface:  Multiple-character digital or graphic display with dynamic update of 

information and with keypad or touch-sensitive display located on front of control enclosure.  In 

either imperial or metric units, display the following information: 

a. Date and time. 

b. Operating or alarm status. 

c. Operating hours. 

d. Outdoor-air temperature if required for chilled-water reset. 

e. Temperature and pressure of operating set points. 

f. Entering and leaving temperatures of chilled water. 

g. Refrigerant pressures in evaporator and condenser. 

h. Saturation temperature in evaporator and condenser. 

i. No cooling load condition. 

j. Elapsed time meter (compressor run status). 

k. Pump status. 

l. Antirecycling timer status. 

m. Percent of maximum motor amperage. 

n. Current-limit set point. 

o. Number of compressor starts. 

4. Control Functions: 

a. Manual or automatic startup and shutdown time schedule. 

b. Entering and leaving chilled-water temperatures, control set points, and motor load limits.  

Chilled-water leaving temperature shall be reset based on return-water temperature. 

c. Current limit and demand limit. 

d. External chiller emergency stop. 

e. Antirecycling timer. 

f. Automatic lead-lag switching. 

5. Manually Reset Safety Controls:  The following conditions shall shut down chiller and require 

manual reset: 
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a. Low evaporator pressure or high condenser pressure. 

b. Low chilled-water temperature. 

c. Refrigerant high pressure. 

d. High or low oil pressure. 

e. High oil temperature. 

f. Loss of chilled-water flow. 

g. Control device failure. 

6. Trending:  Capability to trend analog data of up to five parameters simultaneously over an 

adjustable period and frequency of polling. 

7. Security Access:  Provide electronic security access to controls through identification and 

password with at least three levels of access:  view only; view and operate; and view, operate, 

and service. 

8. Control Authority:  At least four conditions:  Off, local manual control at chiller, local automatic 

control at chiller, and automatic control through a remote source. 

9. BAS Interface:  Factory-installed hardware and software to enable the BAS to monitor, control, 

and display chiller status and alarms. 

a. Hardwired Points: 

1) Monitoring:  On-off status, common trouble alarm, electrical power demand 

(kilowatts), electrical power consumption (kilowatt-hours). 

2) Control:  On-off operation, chilled-water, discharge temperature set-point 

adjustment, electrical power demand limit. 

b. ASHRAE 135 (BACnet) communication interface with the BAS shall enable the BAS 

operator to remotely control and monitor the chiller from an operator workstation.  

Control features and monitoring points displayed locally at chiller control panel shall be 

available through the BAS. 

Q. Insulation: 

1. Material:  Closed-cell, flexible elastomeric, thermal insulation complying with ASTM C 534, Type I 

for tubular materials and Type II for sheet materials. 

2. Factory-applied insulation over cold surfaces of chiller components. 

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

insulation contact surface.  Seal seams and joints. 

3. Apply protective coating to exposed surfaces of insulation to protect insulation from weather. 

R. Accessories: 

1. Factory-furnished, chilled-water flow switches for field installation. 

2. Individual compressor suction and discharge pressure gages with shutoff valves for each 

refrigerant circuit. 

3. Factory-furnished spring isolators for field installation. 

4. Tool Kit:  Chiller manufacturer shall assemble a tool kit specially designed for use in serving the 

chiller(s) furnished.  Include special tools required to service chiller components not readily 

available to Owner service personnel in performing routine maintenance.  Place tools in a 
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lockable case with hinged cover.  Provide a list of each tool furnished and attach the list to 

underside of case cover. 

2.2 SOURCE QUALITY CONTROL 

A. Perform functional tests of chillers before shipping. 

B. Factory run test each air-cooled chiller with water flowing through evaporator. 

C. Factory performance test air-cooled chillers, before shipping, according to ARI 550/590. 

1. Test the following conditions: 

a. Design conditions indicated. 

b. Reduction in capacity from design to minimum load in steps of 25 with condenser air at 

design conditions. 

c. At four point(s) of varying part-load performance to be selected by Owner at time of test. 

2. Prepare test report indicating test procedures, instrumentation, test conditions, and results.  

Submit copy of results within one week of test date. 

D. Factory sound test air-cooled chillers, before shipping, according to ARI 370. 

1. Test the following conditions: 

a. Design conditions indicated. 

b. Chiller operating at calculated worst-case sound condition. 

c. At four point(s) of varying part-load performance to be selected by Owner at time of test. 

2. Prepare test report indicating test procedures, instrumentation, test conditions, and results.  

Submit copy of results within one week of test date. 

E. Factory test and inspect evaporator and condenser according to ASME Boiler and Pressure Vessel Code:  

Section VIII, Division 1. 

F. For chillers located outdoors, rate sound power level according to ARI 370. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine chillers before installation.  Reject chillers that are damaged. 

B. Examine roughing-in for equipment support, anchor-bolt sizes and locations, piping, and electrical 

connections to verify actual locations, sizes, and other conditions affecting chiller performance, 

maintenance, and operations before equipment installation. 

1. Final chiller locations indicated on Drawings are approximate.  Determine exact locations before 

roughing-in for piping and electrical connections. 
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C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 CHILLER INSTALLATION 

A. Install chillers on support structure indicated. 

B. Equipment Mounting:  Install chiller using restrained spring isolators.  Comply with requirements for 

vibration isolation devices specified in Section 230548 "Vibration and Seismic Controls for HVAC Piping 

and Equipment." 

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

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

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

3.3 CONNECTIONS 

A. Comply with requirements for piping specified in Section 232113 "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 shutoff valve, strainer, flexible 

connector, thermometer, and plugged tee with pressure gage.  Connect to evaporator outlet with 

shutoff valve, flexible connector, flow switch, thermometer, plugged tee with shutoff valve and pressure 

gage, flow meter, and drain connection with valve.  Make connections to chiller with a mechanical 

coupling. 

3.4 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 pumps are installed and functional. 

4. Verify that thermometers and gages are installed. 

5. Operate chiller for run-in period. 

6. Check bearing lubrication and oil levels. 

7. Verify proper motor rotation. 

8. Verify static deflection of vibration isolators, including deflection during chiller startup and 

shutdown. 

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

10. Verify and record performance of chiller protection devices. 

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

equipment. 
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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. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, 

operate, and maintain chillers. 

END. 
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