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

AGENCY: SLED - State Law Enforcement Division
PROJECT NAME: CJIS HVAC Replacement
PROJECT NUMBER: D10-9535-AT CONSTRUCTION COST RANGE: $375,000 to $400,000
PROJECT LOCATION: CJIS / IT Facility
DESCRIPTION OF PROJECT/SERVICES: (450 character limit)
Provide labor and materials to replace (9) rooftop heat pumps with new per the plans and specifications. Scope includes
new curb adaptors, electrical feeders/dissconects and BMS controls.

BID/SUBMITTAL DUE DATE: 06/16/2026 TIME: 02:00 PM NUMBER OF COPIES: 1
PROJECT DELIVERY METHOD: Design-Bid-Build
AGENCY PROJECT COORDINATOR: Randy B Bradley
EMAIL: rbradley@sled.sc.gov TELEPHONE: (803) 667-1360
DOCUMENTS OBTAINED FROM: The Print Machine TPM, www.tpm-columbia.com, (803)252-4770.

BID SECURITY IS REQUIRED IN AN AMOUNT NOT LESS THAN 5% OF THE BASE BID.
PERFORMANCE AND LABOR & MATERIAL PAYMENT BONDS: The successful Contractor 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 sources(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: Mechanical Design, Inc. A/E CONTACT: Justin Varco
EMAIL: justin@mdi9834.com TELEPHONE: (803) 731-9834

PRE-BID CONFERENCE: Yes No MANDATORY ATTENDANCE: Yes No
PRE-BID DATE: 06/02/2026 TIME: 10:00 AM

PRE-BID PLACE: 4400 Broad River Road Columbia, SC 29210
BID OPENING PLACE: Procurement Office - 4400 Broad River Road Columbia, SC 29210
BID DELIVERY ADDRESSES:

HAND-DELIVERY: MAIL SERVICE:
Attn: Julie Boland Attn: Julie Boland - Procurement Director
Procurement Office Procurement Office
4400 Broad River Road Columbia, SC 29210 4400 Broad River Road Columbia, SC 29210

IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? Yes No

APPROVED BY: DATE: 05/18/2026

(OSE PROJECT MANAGER)

mailto:rbradley@sled.sc.gov






























The Bid Bond shall be in the form of the 

AIA Document A310 (2010 Edition)

Bid Bond

Original AIA Document on file at
Mechanical Design Inc. Office

4403 Broad River Rd., Columbia, SC 29210
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SE-330 

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

 BF – 1 SE-330 

  

BID SUBMITTED BY:         
(Bidder's Name) 

BID SUBMITTED TO:  SC Law Enforcement Division  

(Agency’s Name) 

FOR: PROJECT  NAME:  CJIS HVAC Replacement  

PROJECT  NUMBER:  D10-9535-AT  

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 (9) rooftop heat pumps with new per the plans and specifications. Scope includes new curb adaptors, electrical 

feeders/dissconects and BMS controls.  

$ , which sum is hereafter called the Base Bid. 

(Bidder to insert Base Bid Amount on line above) 



2023 Edition 

SE-330 

LUMP SUM BID FORM 

 BF – 2 SE-330 

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

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

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

(A) 

LICENSE 

CLASSIFICATION or 

SUBCLASSIFICATION 

ABBREVIATION per 

SCLLR 
(Completed by Agency) 

(B) 

NAME of SUBCONTRACTOR and/or 

PRIME CONTRACTOR 
(Completed by Bidder) 

(C) 

SUBCONTRACTOR'S and/or 

PRIME CONTRACTOR'S 

SC LICENSE NUMBER 
(Completed by Bidder) 

BASE BID 

NO SUBCONTRACTOR 

LISTING REQUIRED 
  

        

        

        

ALTERNATE #1 

        

        

        

        

ALTERNATE #2 

        

        

        

        

ALTERNATE #3 

        

        

        

        

 

 . 
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LUMP SUM BID FORM 

 BF – 3 SE-330 

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

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

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to 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         120   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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 BF – 4 SE-330 

CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION 

SC Contractor's License Number(s):  

Classification(s) & Limits:  

Subclassification(s) & Limits:  

 

 

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

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

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

reference. 

BIDDER’S LEGAL NAME:  

ADDRESS:  

  

TELEPHONE:  

EMAIL:  

 

 

SIGNATURE:  DATE:  

PRINT NAME:  

TITLE:  
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SE-355 

PERFORMANCE BOND  

 1 of 2 SE-355 

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

Name:          

Address:         

        

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

Name:          

Address:         

        

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

Name:  SC Law Enforcement Division   

Address:  4400 Broad River Rd  

 Columbia, SC 29210  

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:  CJIS HVAC Replacement  

State Project Number:  D10-9535-AT  

Brief Description of Awarded Work:  Provide labor and materials to replace (9) rooftop heat pumps with new per the plans 

and specifications. Scope includes new curb adaptors, electrical feeders/dissconects and BMS controls.  

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

Name:  Mechanical Design, Inc.   

Address:  4403 Broad River Rd.  

 Columbia, SC 29210  

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

 

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

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

 

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

 

CONTRACTOR SURETY 

 

By:    

(Seal) 

 

By:    

(Seal) 

 

Print Name:         

 

Print Name:         

 

Print Title:         

 

Print Title:         
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

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

PERFORMANCE BOND  

 2 of 2 SE-355 

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

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

themselves, their heirs, executors, administrators, successors and 

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

contract, which is incorporated herein by reference. 

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

Contractor have no obligation under this Bond, except to 

participate in conferences as provided in paragraph 3.1. 

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

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

address described in paragraph 10 below, that the Agency is 

considering declaring a Contractor Default and has requested 

and attempted to arrange a conference with the Contractor 

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

of such notice to discuss methods of performing the Contract.  

If the Agency, the Contractor and the Surety agree, the 

Contractor shall be allowed a reasonable time to perform the 

Contract, but such an agreement shall not waive the Agency's 

right, if any, subsequently to declare a Contractor Default; or 

3.2 The Agency has declared a Contractor Default and formally 

terminated the Contractor's right to complete the Contract. 

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

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

sole expense, take one of the following actions: 

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

perform and complete the Contract; or 

4.2 Undertake to perform and complete the Contract itself, 

through its agents or through independent contractors; or 

4.3 Obtain bids or negotiated proposals from qualified  

contractors acceptable to the Agency for a contract for 

performance and completion of the Contract, arrange for a 

contract to be prepared for execution by the Agency and the 

contractor selected with the Agency's concurrence, to be 

secured with performance and payment bonds executed by a 

qualified surety equivalent to the Bonds issued on the 

Contract, and pay to the Agency the amount of damages as 

described in paragraph 7 in excess of the Balance of the 

Contract Sum incurred by the Agency resulting from the 

Contractor Default; or 

4.4 Waive its right to perform and complete, arrange for 

completion, or obtain a new contractor, and: 

4.4.1 After investigation, determine the amount for which it 

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

its rights under this paragraph, tender payment thereof to the 

Agency; or 

4.4.2 Deny liability in whole or in part and notify the 

Agency, citing the reasons therefore. 

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

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

either: 

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

5.2 Another contractor selected pursuant to paragraph 4.3 to 

perform the Contract. 

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

another contractor shall be reduced by the amount of 

damages as described in paragraph 7. 

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

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

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

Agency to the Surety demanding that the Surety perform its 

obligations under this Bond, and the Agency shall be entitled to 

enforce any remedy available to the Agency. 

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

Agency refuses the payment tendered or the Surety has denied 

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

Agency shall be entitled to enforce any remedy available to the 

Agency. 

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

relating to this Bond shall be governed by the Dispute 

Resolution process defined in the Contract Documents and the 

laws of the State of South Carolina. 

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

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

paragraph 4.1, 4.2, or 4.3 above, then the responsibilities of the 

Surety to the Agency shall be those of the Contractor under the 

Contract, and the responsibilities of the Agency to the Surety shall 

those of the Agency under the Contract.  To a limit of the amount of 

this Bond, but subject to commitment by the Agency of the Balance 

of the Contract Sum to mitigation of costs and damages on the 

Contract, the Surety is obligated to the Agency without duplication 

for: 

7.1 The responsibilities of the Contractor for correction of 

defective Work and completion of the Contract; and 

7.2 Additional legal, design professional and delay costs resulting 

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

failure to act of the Surety under paragraph 4; and 

7.3 Damages awarded pursuant to the Dispute Resolution 

Provisions of the Contract. Surety may join in any Dispute 

Resolution proceeding brought under the Contract and shall be 

bound by the results thereof; and  

7.4 Liquidated Damages, or if no Liquidated Damages are 

specified in the Contract, actual damages caused by delayed 

performance or non-performance of the Contractor. 

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

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

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

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

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

or its heirs, executors, administrators, or successors. 

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

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

orders and other obligations. 

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

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

11. Definitions 

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

Agency to the Contractor under the Contract after all proper 

adjustments have been made, including allowance to the 

Contractor of any amounts to be received by the Agency in 

settlement of insurance or other Claims for damages to which 

the Contractor si entitled, reduced by all valid and proper 

payments made to or on behalf of the Contractor under the 

Contract. 

11.2 Contractor Default: Failure of the Contractor, which has 

neither been remedied nor waived, to perform the Contract or 

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

 1 of 2 SE-357 

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

Name:          

Address:         

        

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

Name:          

Address:         

        

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

Name:  SC Law Enforcement Division   

Address:  4400 Broad River Rd  

 Columbia, SC 29210  

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:  CJIS HVAC Replacement  

State Project Number:  D10-9535-AT  

Brief Description of Awarded Work:  Provide labor and materials to replace (9) rooftop heat pumps with new per the plans 

and specifications. Scope includes new curb adaptors, electrical feeders/dissconects and BMS controls.  

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

Name:  Mechanical Design, Inc.  

Address:  4403 Broad River Rd.  

 Columbia, SC 29210  

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

 

 

 

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

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

representative. 

 

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

 

CONTRACTOR SURETY 

 

By:   

(Seal) 

 

By:   

(Seal) 

 

Print Name:         

 

Print Name:         

 

Print Title:         

 

Print Title:         
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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LABOR & MATERIAL PAYMENT BOND  

 2 of 2 SE-357 

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: SC Law Enforcement Division  

PROJECT NAME: CJIS HVAC Replacement  

PROJECT NUMBER: D10-9535-AT  
  

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. 



2023 Edition 

SE-380, Page 2 

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

CHANGE ORDER REQUEST SUMMARY – DESIGN-BID-BUILD 
  

AGENCY: SC Law Enforcement Division  

PROJECT NAME: CJIS HVAC Replacement  

PROJECT NUMBER: D10-9535-AT  
  

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. 
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SECTION 01 56 50 
SECURITY MEASURES 

 
PART 1  GENERAL 

 
1.01 SECTION INCLUDES 

 
A. Security clearance prior to entering, security program, entry control, personnel identification, 

restrictions and tools and material control.  
 

1.03 SECURITY CLEARANCE PRIOR TO ENTERING 
 
A. Contractor’s personnel must receive security clearance prior to entering the property. Within 10 

calendar days after award of Contract, Contractor shall provide a list of all personnel who will 
be working on the project site for the Contractor and Subcontractors. In addition, Contractor 
shall provide the information needed to process clearance: the individual’s full name, social 
security number, company name, and a copy of the driver’s license clearly depicting the 
individual’s photo, date of birth & driver’s license number. A minimum period of 5 working days 
should be allocated for clearance requests prior to the scheduled date of entry. If an individual 
does not pass the background check, he/she will not be allowed onto property. 
 

B. Background checks will be provided at no cost through SLED CJIS Online System. No other 
background checks will be accepted. 

 
C. Contractors shall ensure and certify that their employees are legally documented resident 

aliens or US citizens in conformance with all applicable State and federal laws. 

 
C. Prior arrest/conviction record may or may not affect the eligibility of a worker. will decide in 

each individual case. All information including numbers and arrest/conviction records will be 
kept confidential. 

 
D. Maintaining a consistent crew throughout the duration of the project would be beneficial to the 

Contractor in expediting the project. Additional or replacement personnel shall comply with 
initial entry requirements. 

 
E. Workers are subject to eviction from property at any time when a question of security clearance 

arises. Eviction for this reason is not a statement as to the character of the personnel being 
evicted. 

 
F. Any Contractor’s personnel who are terminated from employment shall immediately leave 

property. The Contractor shall immediately notify of such termination. 
 
G. Construction personnel shall be restricted to the immediate construction area, except as 

coordinated with the Owner and accompanied by Owner's security forces. 
 

1.04 SECURITY PROGRAM 
 
A. Protect Work and Owner's operations from theft, vandalism, and unauthorized entry, both from 

without and within the institution. 
 
B. Initiate program in coordination with Owner's existing security system at project mobilization. 
 
D. Maintain program throughout construction period until Owner acceptance precludes the need 

for Contractor security, or as otherwise directed by the Owner. 
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1.05 ENTRY CONTROL 
 
A. Restrict entrance of persons and vehicles into Project site. 
 
B. Allow entrance only to authorized persons with proper identification. 
 
C. Maintain log of workers and visitors, make available to Owner on request.  All entry into 

secured areas shall be coordinated with a designated owner representative and persons shall 
be accompanied by a correctional officer at all times. 

 
D. Owner will control entrance of persons and vehicles related to Owner's operations. 

 
E. All vehicles entering secure areas of the project site shall be carefully coordinated with the 

Owner, must adhere to and the institution's security rules, and may be thoroughly searched at 
Owner's discretion.  Access shall be allowed only at specified times. 

 
F. Construction personnel shall be restricted to the immediate construction area, except as 

coordinated with the Owner and accompanied by Owner's security forces. 
 
G. Construction personnel are forbidden to converse with inmates. 
  

1.06 PERSONNEL IDENTIFICATION 
 
A. Contractor shall provide an identification badge to each person authorized to enter premises. 
 
B. Badge to include:  personal photograph, name, assigned number, expiration date and 

employer. 
 
C. Maintain a list of authorized persons; submit copy to Owner on request. 

 
1.07 RESTRICTIONS 

 
A. Cameras are not allowed on property without prior written approval of the Owner. 
 
B. The Contractor and all personnel working on the project site shall conform to all contraband, 

prohibited substance(s), and other restrictions of Anyone in violation of these or any other 
department rules or regulations will be duly prosecuted. 

C. List of contraband and prohibited substances include (but not limited to): 

a. Weapons or replica weapons, any and all firearms, explosives, etc. (to include bullets, 
knives and clubs). 

b. Tobacco products (to include snuff and chewing tobacco). 
c. Cell phone or computer devices 
d. More than $50 cash. 
e. Drugs of any description (to include barbiturates, narcotics, medicines and poisons) and 

drug paraphernalia.  
f. Any and all types of alcoholic drinks (to include “homemade” alcohol and any liquid 

containing alcohol). 
g. Clothing that displays sexually or racially offensive, vulgar or profane images or wording. 
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1.08 TOOL AND MATERIALS CONTROL 
 

A. Contractor shall be accountable for all tools and materials used at the project jobsite, at all 
times. 

 
B. Tools and materials shall be secured at all times within the secure perimeter of the Institution 

and shall be securely housed on property in locked bins, toolboxes, etc., or taken outside the 
secure perimeter of the Institution during non-work hours. 

 
 
PART 2  PRODUCTS - NOT USED 

 
 

PART 3  EXECUTION - NOT USED 
 

END OF SECTION 
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SECTION 23 00 00 
MECHANICAL GENERAL 

 
PART 1 - GENERAL 
 
1.1 The provisions of the GENERAL CONDITIONS OF THE CONTRACT, the SUPPLEMENTARY 

CONDITIONS, and Section 23 00 00 Mechanical General of the Specifications, apply to the work 
under this Section to the same extent as if fully included herein. 
 

1.2 All material and work shall comply with the National Fire Codes of the NFPA, National and local 
codes and the ICC International Code Council Mechanical, Plumbing and Gas Codes 2018 editions 
and 2009 International Energy Code. 

 
1.3 CONTRACT DOCUMENTS  

 
A. Drawings for work under this Division of the specifications indicate generally the location, ar-

rangement and intent of the systems to be installed.  Although they are to some extent diagram-
matic, they are to be followed as closely as possible. If due to job conditions, for coordination of 
other trades, or for other reasons it is found necessary to change the location of items, such 
changes shall be made without additional cost to the Owner and as reviewed by the Architect. 
Provide all offsets, fittings, etc., without extra charge. 
 

B. It is not the intent of these documents to be used as installation drawings nor to include all related 
services or accessories to place systems in operation. Installation of equipment shall be in strict 
accordance with the respective manufacturer's recommended instructions.  Obtain certified draw-
ings and installation instructions before starting work. The systems shall operate safe, quietly and 
in the opinion of the Architect, excellent condition. 
 

1.4 It is the intent of these plans and specifications to describe a complete and working HVAC system 
and to prescribe for the complete installation and testing of the equipment and devices specified un-
der other sections of the specifications or on the drawings. Work under this Division of the contract 
includes all work necessary to make equipment and systems operational while following the details 
of the drawings and specifications as close as possible. When additional items are required to make 
systems operational, and are not specifically specified, then items shall be in accordance with the 
manufacturer's recommendations for the applicable conditions encountered.  
 

1.5 ELECTRICAL CONNECTIONS  
 

A. Temperature and equipment control wiring are included under this Division of the contract. All 
starters not factory-mounted shall be furnished under this Division and installed (including wiring 
through starters) under "Electrical" Division of the contract.  Starters shall be generally furnished 
by the equipment manufacturer specifically for each piece of equipment. Overload heaters in all 
starters and in ungrounded conductors are included in this Division of the contract. 
 

B. Motor starters shall be furnished by the mechanical contractor and delivered to the electrical con-
tractor for mounting and power connections through starter to motor. The contractor shall furnish 
starters, or combination starter/disconnects as shown on the electrical drawings. Refer to the 
electrical drawings for the type required for each piece of equipment. Mounting and wiring of 
starters including wiring to equipment shall be provided under electrical section of the specifica-
tions. 
 

1.6 SEISMIC REQUIREMENTS  
 

A. All Plumbing and HVAC materials and installation shall comply with the latest ICC International 
Code Council Mechanical Code with the latest revisions for applicable seismic zone protection. 
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B. See other sections in Division 23 for more specific specifications.  Generally, the seismic require-
ments are covered in the sections where they apply (example: Seismic restraints for ductwork are 
in section 23 05 48 Mechanical, Ductwork). 
 

1.7 COMMISSIONING/FINAL CHECK-OUT (HVAC)  
 

A. The contractor shall provide all coordination, submittal data and shop drawing information to com-
ply with the commissioning requirements as specified. Commissioning is the process of ensuring 
that systems are designed, installed, functionally tested, and capable of being operated and 
maintained to perform in conformity with the design intent. The commissioning process shall 
begin no later than the bid phase and continue through the two year warranty period. 
 

B. The testing and balancing contractor in conjunction with the mechanical contractor and controls 
contractor shall submit a statement to the Engineer that check test and start-up has been suc-
cessfully completed and that all equipment, systems and controls are complete and ready for 
functional performance testing.  
 

C. The testing and balancing contractor, controls contractor and mechanical contractor shall work 
closely for verification of the HVAC system and all components throughout project construction.  
A report issued by the T&B contractor shall test the dynamic function and operation of equipment 
and systems executed by the Contractor. Systems are tested shall be various modes, such as 
during low cooling or heating loads, high loads, component failures, unoccupied, varying outside 
air temperatures, life safety conditions, power failure, etc. Systems are run through all specified 
sequences of operation. Components are verified to be responding in accordance with Contract 
Documents. Functional Performance Tests are executed after start-ups and Prefunctional Check-
lists are complete. 
 

1.8 FIRE STOPPING AND SMOKE SEALS 
 
The Mechanical Contractor shall be responsible for installing fire stopping and joint seals as re-
quired for the work in this section. All penetrations through fire resistive construction shall be sealed 
in accordance with UL drawings and Fire Stop specifications.  Products used for fire stopping shall 
be by the same manufacturer throughout the building for all trades.  Coordinate fire stopping work 
with the General Contractor and all other trades. 

 
PART 2 - PRODUCTS  
 
2.1 SUBSTITUTIONS  

 
A. All requests for substitutions shall be submitted in writing so as to be received by the Engineer at 

least ten (10) calendar days prior to bid date and must be granted permission to quote before 
award of contract. 

B. Requests for approvals shall be submitted in the form of a letter (with one copy minimum) on let-
terhead of submitting firm. Letter to be addressed to the Engineer and referenced to this job.  
 

C. Permission to substitute items shall not be construed as authorizing any deviations from the con-
tract documents, unless such deviations are clearly indicated in letter form.  Contractor shall be 
responsible for verifying all dimensions with available space conditions (with provisions for proper 
access, maintenance, part replacement and for coordination of other trades) for proper services 
and construction requirements.  Contractor to bear any additional costs for required changes in 
associated items which are directly or indirectly related to a substituted item. 
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2.2 MATERIAL AND EQUIPMENT SUBMITTALS  
 

A. The Engineer will review and take appropriate action on equipment submittals, product data, 
samples, and other submittals required by the Contract Documents. Such review shall be only for 
general compliance with the design and with the information given in the Contract Documents. 
 

B. All submittals of equipment and materials for this project shall be furnished by the manufacturer’s 
local representative for Mechanical Design, Inc.  No submittals will be received where the local 
representative has not originated or reviewed the submittal prior to submission.  All non compliant 
submittals will be promptly rejected. 
 

C. Prior to submittal of equipment submittals to the Architect, Contractor shall review and approve 
equipment submittals.  Equipment submittals which have not been reviewed and approved in writ-
ing by the Contractor will not be reviewed by the Engineer. 
 

D. The Contractor shall submit for review by the Architect detailed drawings of all equipment and all 
material listed in this section.  All submittal data shall be bound a hardback binder.  Partial sub-
mittals will not be reviewed by the Engineer. The Contractor shall furnish six (6) copies of equip-
ment submittals.  
 

E. Equipment submitted for review shall be detailed, dimensioned drawings or catalog pages show-
ing construction, size, arrangement, operating clearances, performance characteristics and ca-
pacities. 
 

F. It shall be the sole responsibility of the Mechanical Contractor to verify and coordinate electrical 
voltage supplied to all mechanical equipment prior to placing equipment order. Prior to ordering 
equipment, the mechanical contractor shall submit in writing a list of all mechanical equipment 
and voltages of each to the electrical contractor and electrical engineer for their review.  The me-
chanical contractor shall include a copy of this letter in the equipment submittal package. 
 

G. Review rendered on equipment submittals shall not be considered as a guarantee of measure-
ments of building conditions. WHERE DRAWINGS ARE REVIEWED, SAID REVIEW DOES NOT 
MEAN THAT DRAWINGS HAVE BEEN CHECKED IN DETAIL; SAID REVIEW DOES NOT IN 
ANY WAY RELIEVE THE CONTRACTOR FROM HIS RESPONSIBILITY OR NECESSITY OF 
FURNISHING MATERIAL OR PERFORMING WORK AS REQUIRED BY THE CONTRACT 
DOCUMENTS. 
 

H. The Contractor shall submit equipment submittals for the following materials and equipment for 
review by the Engineer: 
 

• Test and Balance  

• Rooftop Units 

• Seismic (with calculations) 

• Controls 
 

2.3 FINISHES  
 
Contractor shall furnish to Architect color chart, etc. as required for him to select finishes for any 
piece of equipment, grilles, diffusers, exposed ductwork and piping.  Color charts shall be submitted 
with submittal data. All finishes shall be equivalent to baked enamel unless otherwise indicated 
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PART 3 – EXECUTION 
  
3.1 SITE CONDITIONS  

 
All bidders shall visit the site and become familiar with all existing conditions before submitting a bid. 
No extra payments will be made for incidental work not specifically called for but which is necessary 
for the delivery or proper installation of equipment and functioning of the systems as specified in the 
bid documents. Submission of a bid will be considered as evidence that this has been done, and no 
extra payments will be allowed the Contractor because of extra work made necessary by his failure 
to do so. 
 

3.2 Contractor shall deliver to owner a complete, fully operational system. All items to be properly lubri-
cated and operate to their full extent upon completion of the project. 
 

3.3 CONTRACT DOCUMENTS  
 

After thorough examination of contract documents, Contractor shall bring to attention of Architect 
prior to bid time any discrepancies, errors, or omissions in this Division. 

 
3.4 CERTIFICATES AND CODES  

 
Contractor shall deliver to Architect any certificates, permits and licenses as required to comply with 
all City, County and State applicable laws, ordinances, codes, rules and regulations, including any 
certificates required by fire department. If any of these items are requested, such items shall be fur-
nished prior to final inspection. 

 
3.5 WORKMANSHIP 

 
All work included in this contract shall be performed by skilled people under competent supervision 
employing the latest and best practices of the various trades involved. All materials and equipment 
hereinafter specified shall be new and free from flaws and defects of any nature. Work that is not of 
good quality will require removal and reinstallation. 
 

3.6 COORDINATION 
 

A. No work shall be performed, or equipment may be ordered on this project before thoroughly coor-
dinating all space requirements for equipment, ducts, pipes, conduits, etc. with all trades con-
cerned. Establish necessary tie-ins for each trade. No equipment shall be ordered for this project 
before thoroughly coordinating with all trades the type required for proper installation of equip-
ment in roof, walls and ceiling assembly. 

B. Prior to starting installation, furnish to all trades concerned copies of reviewed shop drawings 
showings location of equipment, piping, ductwork, etc.  
 

C. Schedule periodic meetings with other trades before and during installation to avoid conflicts and 
assure that equipment, piping, ductwork, etc. are installed in the best manner, taking into consid-
eration head-room, maintenance, appearance, replacement and space requirements. 
 

D. The responsibility for obtaining, cutting, patching, excavating, and backfilling for work under this 
section of the specifications is included under this section of the specifications.  
 

E. Contractor shall coordinate the exact size and location of all construction openings with the 
proper trades preparing the openings and be responsible for obtaining sizes as required.  Open-
ings for equipment shall be in accordance with the manufacturer's certified drawings. Lintels shall 
not be included in this section of the contract.  
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F. It shall be the sole responsibility of the Mechanical Contractor to verify and coordinate electrical 
voltage supplied to all mechanical equipment prior to placing equipment order. Prior to ordering 
equipment, the mechanical contractor shall submit in writing a list of all mechanical equipment 
and voltages of each to the electrical contractor and electrical engineer for their review.  The me-
chanical contractor shall include a copy of this letter in the equipment submittal package. Power 
wiring and mounting of starters and all control components required to install power wiring are not 
included in this section of the contract. Contractor shall provide adequate wiring diagrams to any 
trade concerned. 
 

G. Roof curbs as shown on the Mechanical drawings shall be furnished under this section of the 
specifications. Curb caps for weather proofing prior to setting of equipment shall also be furnished 
under this section of the specifications.  The installation of roof curbs is not included in this sec-
tion of the specifications. 
 

H. Painting of equipment, piping and ductwork for shall be included in this section of the specifica-
tions. 
 

3.7 Contractor shall be responsible for the protection and cleanliness of equipment installed under this 
section of the contract. 
 

3.8 INSPECTION OF CONCEALED WORK  
 

Contractor shall notify the Engineer at least three (3) day in advance prior to covering up or conceal-
ing any work under this division of the contract. Any work covered or concealed without consent or 
review of the Engineer shall be exposed for examination at the Contractor's expense. 

 
3.9 DAMAGES DURING CONSTRUCTION  

 
Contractor shall be responsible for any costs of repairing any damages caused by this contractor, to 
the building, building contents, and site during construction and guarantee period. 

 
3.10 CUTTING AND PATCHING  

 
Provide all cutting and patching necessary to install the work specified in this section.  Provide in-
serts, sleeves, access panels, supports, etc. Lay out work in advance and establish locations of 
chases, inserts, sleeves, access panels, etc. 
 

3.11 EXCAVATION AND BACKFILLING  
 

A. Provide all excavating and backfilling for work under this Division of the contract. 
 

B. Install sewer and water pipes in separate trenches, graded uniformly to provide solid bearing and 
required fall. Dig bell holes at hubs. Remove rock for one (1) foot below pipe and replace with 
sand. 
 

C. Upon completion of tests and inspections, backfill with approved material, placed and tamped to 
prevent excessive settlement. 
 

3.12 OWNER INSTRUCTION  
 

A. Contractor shall instruct the Owner's representative in complete detail as to proper operation of 
the overall system.  Advise the Owner as to where to order common replacement items. Deliver 
to the Owner the equipment manufacturer agent's name, address, and telephone number for 
each piece of equipment. 
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B. Provide two copies of a hard back three-ring file folder containing all warranties, catalog data and 
the manufacturer's standard operating and maintenance instructions for each item of equipment.  
 

C. The folder shall also contain a maintenance sheet for each piece of equipment, type written by 
the contractor. Each sheet shall list the maintenance functions to be performed in accordance 
with the manufacturer's recommendations and the frequency with which each is to be done. Pro-
vide columns on each sheet so that they may be dated by maintenance personnel when each in-
dividual function is performed. The contractor shall instruct and demonstrate each maintenance 
function to the Owner's representative. 
 

3.13 FINAL INSPECTION  
 

A. Contractor shall provide all initial balancing that season conditions will allow prior to final inspec-
tion.  
 

B. For final inspection, all construction filters shall be replaced with new filters. All items shall be 
cleaned thoroughly inside and outside of all dust, dirt, plaster or other foreign material.  Repaint-
ing of scratched equipment shall be completed.  
 

C. Contractor shall notify the Architect, Engineer and or construction manager in writing that he has 
complied with the above items prior to final inspection.  In addition the contractor shall furnish a 
statement prior to OSE inspection the following items are complete: 
 

• All smoke detectors are installed and working properly. 

• All penetrations (pipes, conduit, ducts, etc.) in rated walls and/or floor/ceiling assemblies are 
properly installed using appropriate methods and materials. 

• All required seismic bracing of walls, equipment, pipes and ducts is present and properly in-
stalled. 

• All HVAC systems have been tested, balanced, and commissioned per ASHRAE 90.1.  A 
copy of the report will be available at the inspection. 

• Listed assembly details, product data sheets, and approved submittals are available on site. 
 

D. A mechanic shall be present at final inspection with all tools and instruments required to com-
pletely inspect and check measurements required under "Testing and Balancing." Provide a step-
ladder and keys for control instruments. 
 

E. Contractor shall indicate in red ink on prints all changes to underground services. Submit print 
along with other submittals required prior to final inspection. 
 

3.14 GUARANTEE  
 

A. Contractor shall guarantee all equipment, ductwork, piping and any other materials specified un-
der this Division of the contract for a period of two (2) year from the date of project acceptance 
unless otherwise indicated. Upon failure of any part(s) of the system during the guarantee period, 
the affected part(s) shall be repaired or replaced promptly by and at the expense of the Contrac-
tor. 
 

B. If any component fails during the regular two year period, then the replacement part(s) shall be 
given an additional one (1) year guarantee from the time of replacement. This shall continue until 
the items have given two (2) years satisfactory service. 
 

3.15 IDENTIFICATION  
 
Contractor shall identify each piece of equipment (except in finished areas) and each control device 
with its correct set point.  Items shall be identified by name and numerical sequence (RTU-1, etc.).  
Nameplates shall be 1/16" thick plates with ½" high white letters on black background. Nameplates 
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shall be attached securely.  No identification shall be done until all painting has been accomplished. 
Locations for servicing equipment above ceilings shall also be labeled with nameplates attached to 
the ceiling grid identifying equipment and access location. 
 

3.16 EQUIPMENT PAINTING  
 
Contractor shall paint all new equipment (except factory painted equipment), ductwork, piping and 
any other materials exposed to view. New equipment, pipes, ductwork and other exposed materials 
shall be completely sanded, primed and repainted where factory paint has been scratched. Paint 
shall be as recommended by equipment manufacturer. Pipes shall be color coded with colors se-
lected by the Engineer. Devoe, Sherwin Williams, Pittsburg, Glidden or approved equal paints may 
be used. 
 

3.17 RECORD DRAWINGS  
 

A. Contractor shall maintain on the job site one complete set of drawings for this project.  All 
changes authorized by the Architect and/or Owner as to locations, sizes, etc. of equipment, duct-
work, piping and other material shall be indicated in red ink on the drawings as work progresses. 
 

B. Contractor shall obtain at his expense, a set of reproducible drawings on which he shall indicate 
the information outlined above, prior to final inspection.  The Architect will make available to the 
Contractor original drawings of the work to be used to make the reproducible drawings.  The final, 
annotated, reproducible drawings shall be turned over to the Architect at the time of final inspec-
tions. 

 
3.18 UTILITY INTERRUPTIONS: 

 
3.19 Obtain owner's approval for water utility interruptions at least five (5) working days in advance of all 

scheduled interruptions.  Contractor shall arrange work so that interruptions are minimized in num-
ber and duration.  
 

3.20 TEMPORARY AIR CONDITIONING 
 

A. The Mechanical Contractor shall coordinate with the General Contractor the requirements for 
temporary air conditioning of the building for completion of interior finish work prior to substantial 
completion.  
 

B. The mechanical Contractor shall schedule his work to provide temporary heating and cooling uti-
lizing the new HVAC system at the request of the General Contractor. Service, maintenance and 
filter service of the equipment shall be provided by the Mechanical Contractor. The Mechanical 
contractor shall provide temporary duct filters to maintain a clean duct system during temporary 
service.  
 

C. The use of the new HVAC system shall not decrease the equipment or installation warranty as 
specified herein. All equipment and installation warranties shall begin at substantial completion of 
work. 

 
END OF SECTION 23 00 00 
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SECTION 23 05 48  

VIBRATION ISOLATION AND SEISMIC RESTRAINT 
 
PART 1 - GENERAL 
 
1.1 The provisions of the GENERAL CONDITIONS OF THE CONTRACT, the SUPPLEMENTARY 

CONDITIONS, and Section 23 00 00 Mechanical General of the Specifications, apply to the work 
under this Section to the same extent as if fully included herein. 
 

1.2 All  equipment and materials for this project shall be purchased from and furnished to the contractor 
by the manufacturer’s local representative for Mechanical Design, Inc.  No submittals for equipment 
or materials will be received where the local representative has not originated the submittal data for 
this project.  All non compliant submittals will be promptly rejected. 

 
1.3 The seismic supplier shall provide a project site visit review, certification of installation of seismic 

components during construction and furnish a written report after installation of seismic components 
are complete.  Site visit review and certification letter shall be completed by a manufacturer’s 
representative in the employ of the seismic supplier with a minimum 5 years’ experience. The 
certification letter shall be furnished on the manufacturer’s representative letterhead and shall 
reference the original stamped seismic drawings/submittals.   

 
1.4 See “EQUIPMENT ISOLATION AND SEISMIC SCHEDULE” at the end of this section for applicable  

specification requirements. 
 

1.5 All mechanical equipment 3/4 HP and over listed in the Vibration Isolation / Seismic schedule shall 
be mounted on vibration isolators to prevent the transmission of objectionable vibration and 
vibration induced sound to the building structure. All isolation materials, flexible connectors and 
seismic restraints shall be of the same manufacturer. 

 
1.6 Install full line size flexible pipe connectors at the inlet and outlet of each pump, cooling tower, 

condenser, chiller, coiling connections and where shown on the drawings. All connectors shall be 
suitable for use at the temperature, pressure, and service encountered. Flexible connectors shall 
not be required for suspended in-line pumps.  

 
1.7 Unless otherwise specified, all mechanical, electrical, and plumbing equipment, pipe, and duct shall 

be restrained to resist seismic forces. Restraint devices shall be designed and selected to meet the 
seismic requirements as defined in the latest issue of the IBC or local jurisdiction building code. 

 
1.8 Seismic restraint shall not be required for the following: 

 
A. Hanging, wall mounted, and flexibly supported mechanical, plumbing and electrical components 

that weigh 20 pounds (89 N) or less, where I p = 1.0 and flexible connections are provided 
between the components and associated duct work, piping and conduit. 
 

B. Piping supported by individual clevis hangers where the distance, as measured from the top of 
the pipe to the supporting structure, is less than 12 inches for the entire pipe run and the pipe can 
accommodate the expected deflections.  Trapeze or double rod hangers where the distance from 
the top of the trapeze or support to the structure is less than 12 inches for the entire run.   
 

C. High deformability piping (steel, copper, aluminum with welded, brazed, ground, or screwed 
connections) designated as having an Ip = 1.5 and a nominal pipe size of 1 inch (25 mm) or less 
where provisions are made to protect the piping from impact or to avoid the impact of larger 
piping or other mechanical equipment.  Note, any combination of piping supported on a trapeze 
where the total weight exceeds 10 lb/ ft. must be braced.  
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D. High deformability piping (steel, copper, aluminum with welded, brazed, ground, or screwed 
connections) and limited deformability piping (cast iron, FRP, PVC) designated with an Ip = 1.0 
and a nominal pipe size of 1 inch and less in the mechanical equipment room, or 2” and less 
outside the mechanical equipment room.  
 

E. PVC or other plastic or fiberglass vent piping. 
 

F. HVAC ducts suspended from hangers that are 12 inches or less in length from the top of the duct 
to the supporting structure and the hangers are detailed to avoid significant bending of the 
hangers and their connections.  Duct must be positively attached to hanger with minimum #10 
screws within 2” from the top of the duct.HVAC duct with an I p = 1.5 that have a cross-section 
area less than 4 square feet.  HVAC ducts with an I P = 1.0 that have a cross sectional area of 
less than 6 square feet. 
 

G. Equipment items installed in-line with the duct system (e.g, fans, heat exchangers and 
humidifiers) with an operating weight less than 76 pounds.  Equipment must be rigidly attached to 
duct at inlet and outlet. 
 

H. Manufacturer of vibration and seismic control products shall provide piping, ductwork and 
equipment isolation systems and seismic restraints as scheduled or specified with installation 
instructions and shop drawings for all materials supplied under this section of the specifications. 
 

1.9 Submittals shall include calculations to determine restraint loads resulting from seismic forces 
presented in local building code or IBC, Chapter 16 latest edition. Seismic calculations shall be 
certified & stamped by an engineer in the employ of the seismic equipment manufacturer with a 
minimum 5 years’ experience and licensed in the project’s jurisdiction. Provide calculations for all 
floor or roof mounted equipment, and all suspended or wall mounted equipment 20lbs or greater. 
 

1.10 Calculations and restraint device submittal drawings shall specify anchor bolt type, embedment, 
concrete compressive strength, minimum spacing between anchors, and minimum distances of 
anchors from concrete edges.  Concrete anchor locations shall not be near edges, stress joints, or 
an existing fracture.  All bolts shall be ASTM A307 or better.  

 
1.11 The isolators and seismic restraint systems listed herein are as manufactured by Amber / Booth, 

Mason Industries, Kinetics, or approved equals which meet all the requirements of the 
specifications, are acceptable.  Manufacturer must be a member of the Vibration Isolation and 
Seismic Control Manufacturers Association (VISCMA). 

 
1.12 Steel components shall be cleaned and painted with industrial enamel.  All nuts, bolts and washers 

shall be zinc-electroplated.  Structural steel bases shall be thoroughly cleaned of welding slag and 
primed with zinc-chromate or metal etching primer.  

 
1.13 All isolators, bases and seismic restraints exposed to the weather shall utilize cadmium plated, 

epoxy coat or PVC coated springs and hot dipped galvanized steel components.  Nuts, bolts and 
washers may be zinc-electroplated. Isolators for outdoor mounted equipment shall provide 
adequate restraint for the greater of either wind loads required by local codes or withstand a 
minimum of 30 lb. / sq. ft. applied to any exposed surface of the equipment.  

 
1.14 Provide shop drawings indicating location of all cable restraints required for pipe and ductwork.  

Drawings must be stamped by manufacturer’s registered professional engineer. Mechanical, 
electrical and plumbing equipment manufacturers shall provide certification that their equipment is 
capable of resisting expected seismic loads without failure.  Equipment manufacturers shall provide 
suitable attachment points and/or instructions for attaching seismic restraints.   
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PART 2 – PRODUCTS 
 

2.1 VIBRATION ISOLATORS 
 

A. Specification W:  a pad type mounting consisting of two layers of ribbed elastomeric pads with a 
½” poro-elastic vibration absorptive material bonded between them. Pads shall be Amber / Booth 
Type NRC. 
 

B. Specification A:  an elastomeric mounting having a steel baseplate with mounting holes and a 
threaded insert at top of the mounting for attaching equipment.  All metal parts shall be 
completely embedded in the elastomeric material.  Mountings shall be designed for approximately 
½” deflection, and incorporate a steel seismic snubber with all directional restraint.  Mountings 
shall be Amber/Booth Type SRVD. 
 

C. Specification D:  an elastomeric hanger consisting of a rectangular steel box capable of 200% 
minimum overload without visible deformation, 30 degree rod misalignment and an elastomeric 
isolation element designed for approximately ½” deflection. Hangers shall be Amber/Booth Type 
BRD. 
 

D. Specification E:  a combination spring and elastomeric hanger consisting of a rectangular steel 
box capable of 200% minimum overload without visible deformation, 30 degree rod misalignment, 
coil spring, spring retainers and elastomeric element designed for approximately ½” deflection. 
The spring shall be designed for a minimum kx/ky of 1.0. Spring hangers shall be Amber/Booth 
Type BSRA. 
 

E. Specification F:  a set (two or more) of spring thrust resisting assemblies, which consist of coil 
springs, spring retainer, isolation washer, angle mounting brackets, and elastomeric tubing for 
isolating thrust resister rod from fan discharge. Thrust restraints shall be Amber / Booth Type 
TRK. 
 

F. Specification SB:  a unitized adjustable open spring isolator and a welded steel housing designed 
to resist seismic forces in all directions. Restraint surfaces which engage under seismic motion 
shall be cushioned with a resilient elastomer to protect equipment. Restraints shall allow a 
maximum of 1/4” movement before engaging and shall allow for the spring to be changed if 
required.  Isolator shall be a stable spring with a minimum ky/ky of 1.0.  The spring package shall 
include an elastomeric pad for high frequency absorption at the base of the spring.  Nuts and 
bolts shall be zinc-electroplated to prevent corrosion.  Bolting equipment to isolator with bolts 
smaller than main adjusting bolt will not be allowed. Baseplate  shall provide means for bolting to 
the structure.  Entire assembly shall be rated to exceed the applied seismic load . Mountings shall 
be Amber/Booth Type SWSR. 
 

2.2 BASES 
 

A. Specification G:  a welded integral structural steel fan and motor base with NEMA standard motor 
slide rails and holes drilled to receive the fan and motor slide rails. The steel members shall be 
adequately sized to prevent distortion and misalignment of the drive, and specifically, shall be 
sized to limit deflection of the beam on the drive side to 0.05” due to starting torque.  Snubbers to 
prevent excessive motion on starting or stopping shall be furnished if required; however, the 
snubbers shall not be engaged under steady running conditions. Bases shall be Amber/Booth 
Type SFB. 
 

B. Specification H:  a welded WF (main member) structural steel base for increasing rigidity of 
equipment mounted thereon or for unitizing belt driven fans.  Fan bases shall have holes drilled to 
match fan and located to provide required center distance between fan and supplied NEMA 
standard motor slide rails.  The steel members shall have minimum depth of 1/12” of the longest 
span, but not less than 6” deep.  Junior beams and junior channels shall not be used.  Cross 
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members shall be provided where necessary to support the equipment or to prevent twisting of 
the main members. Where height restrictions prevent the use of members having a depth of 1/12 
of the longest span, beams of less depth may be used provided they have equal rigidity. Provide 
height-saving brackets for side mounting of the isolators.  Brackets for use with Specification type 
B isolators having 2.5” deflection or greater shall be of the precompression type to limit exposed 
bolt length.  Bases shall be Amber/Booth Type WSB. 
 

C. Specification J:  a concrete inertia base consisting of perimeter structural steel concrete pouring 
form (CPF), reinforcing bars welded in place, bolting templates with anchor bolts and height-
saving brackets for side mounting of the isolators.  Brackets for use with Specification type B 
isolators having 2.5” deflection or greater shall be of the precompression type to limit exposed 
bolt length.  The perimeter steel members shall have a minimum depth of 1/12 of the longest 
span, but not less than 6” deep.  The base shall be sized with a minimum overlap of 4” around the 
base of the equipment and, in the case of belt-driven equipment, 4” beyond the end of the drive 
shaft.  Fan bases are to be supplied with NEMA standard motor slide rails.  The bases for pumps 
shall be sized to support the suction elbow of end suction pumps and both the suction and 
discharge elbows of horizontal split-case pumps.  The bases shall be T-shaped where necessary 
to conserve space.  Inertia bases shall be Amber/Booth Type CPF. 
 

2.3 SEISMIC RESTRAINTS: 
 

A. Specification SL:  a restraint assembly for floor mounted equipment consisting of welded steel 
interlocking assemblies welded or bolted securely to the equipment or the equipment bases and 
to the supporting structure.  Restraint assembly surfaces which engage under seismic motion 
shall be lined with a minimum ¼” thick resilient elastomeric pad to protect equipment. Restraints 
shall be field adjustable and be positioned for 1/4” clearance as required to prevent interference 
during normal operation.  Restraint assembly shall have minimum rating of 2 times the catalog 
rating at 1 G as certified by independent laboratory test.  Restraint shall be Amber/Booth Type 
ER. 
 

B. Specification SC:  a restraint assembly for suspended equipment, piping or ductwork consisting of 
high strength galvanized steel aircraft cable.  Cable must have Underwriters Laboratories listed 
certified break strength and shall be color-coded for easy field verification. Secure cable to 
structure and to braced component through bracket or stake eye specifically designed to exceed 
cable restraint rated capacity.  Cable must be manufactured to meet or exceed minimum 
materials and standard requirements per AISI Manual for structural applications of steel cables 
and ASTM A630.  Break strengths must be per ASTM E-8 procedures.  Safety factor of 1.5 may 
be used when pre-stretched cable is used with end connections designed to meet the cable break 
strength.  Otherwise safety factor 3.76 must be used.  Cables shall be sized for a force as listed 
in section 1.3.  Cables shall be installed to prevent excessive seismic motion and so arranged 
that they do not engage during normal operation.  Restraint shall be type LRC. 
 

2.4 ROOFTOP UNIT CURBS AND ISOLATION SYSTEMS 
 

A. Specification X:  Non isolated seismically rated rooftop curb system that is flashed into roofing 
membrane. Air and watertight curb shall have a neoprene sponge seal at the top and be rigid 
enough provide continuous perimeter support for rooftop unit. Curb must provide means to 
positively anchor to concrete deck, or bolt or weld directly to structural steel to withstand seismic 
loading. Curb shall provide a means by which contractor supplied insulation may be installed for 
thermal insulation and acoustic attenuation.  Curbs shall accommodate roof pitch shown on 
drawings.  Curb shall use minimum 16 gage galvanized steel and shall be designed with cross 
bracing required to withstand the greater of seismic forces or wind loading per local building code.  
Design must be certified by registered professional engineer in the employ of the manufacturer.  
Seismic curbs shall be Amber/Booth Type RTC.  Steel shall be primed with metal etching primer. 

B. Specification Z: Seismically rated rooftop isolation curb system that is flashed into roofing 
membrane. Standard unit curb will not be used. Air and watertight upper curb shall have a 
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neoprene sponge seal at the top and be rigid enough provide continuous perimeter support for 
rooftop unit. The upper curb shall be supported by type C isolators welded or bolted to continuous 
structural support which is positively anchored to concrete deck or bolted or welded to the 
structure to withstand seismic loading. An EPDM nylon reinforced air tight weatherproof seal shall 
consolidate the upper and lower curbs.  Weatherproof access doors shall be provided at each 
isolator to allow isolator adjustment.  Isolation curb shall provide a means by which contractor 
supplied insulation may be installed for thermal insulation and acoustic attenuation.  Curbs shall 
accommodate roof pitch shown on drawings.  Isolation curb shall use minimum 16 gage 
galvanized steel and shall be designed with cross bracing required to withstand the greater of 
seismic forces or wind loading per local building code.  Design must be certified by registered 
professional engineer in the employ of the manufacturer.  Isolation curbs shall be Amber/Booth 
Type RTIC.  Steel shall be primed with metal etching primer.  Steel exposed to view or outdoors 
shall be primed and painted to match unit color. 
 

PART 3 – EXECUTION 
 

3.1 Isolator and seismic restraints shall be installed as recommended by the manufacturer. Isolate all 
mechanical equipment 3/4 hp and over per the isolation schedule and these specifications. 
 

3.2 DUCT ISOLATION:   
 

Isolate all duct work with a static pressure 2” W.C. and over in equipment rooms and to minimum of 
50 feet from the fan or air handler. Use specification type E hangers or type SB (SX) floor mounts. 

 
3.3 INSTALLATION 

 
A. Comply with manufacturer’s instructions for the installation and load application of vibration 

isolation materials and products.  Adjust to ensure that units do not exceed rated operating 
deflections or bottom out under loading, and are not short-circuited by other contacts or bearing 
points.  Remove space blocks and similar devices (if any) intended for temporary support during 
installation or shipping. 
 

B. Locate isolation hangers as near the overhead support structure as possible. Adjust leveling 
devices as required to distribute loading uniformly on isolators.  Shim units as required where 
leveling devices cannot be used to distribute loading properly. Install isolated inertia base frames 
and steel bases on isolator units as indicated so that a minimum of 1inch clearance below base 
will result when supported equipment has been installed and loaded for operation. 
 

C. Seismic Rated roof curbs shall be installed directly to building structural steel or concrete roof 
deck.  Installation on top of steel deck or roofing material is not acceptable. Shimming of seismic 
rated curbs is not allowed.  Housekeeping Pads shall be constructed and installed per ASHRAE’s 
“A Practical Guide to Seismic Restraint”. They shall be a minimum of .5” thicker than the 
maximum embedment required of any anchor but not less than 6”. They shall be sized to provide 
minimum edge distances for all installed anchors. They must be anchored to the floor structure in 
an approved manner. 
 

3.4 APPLICATION OF SEISMIC RESTRAINTS 
 

A. All floor mounted isolated equipment shall be protected with type SB or type C unitized isolator 
and restraint or with separate type SL restraints (minimum of 4.  Floor mounted non-isolated 
equipment shall be protected by properly sized anchor bolts with elastomeric grommets provided 
by the isolation manufacturer All suspended equipment and vessels shall be  protected with 
specification SC restraints.  Cables shall be installed to prevent excessive seismic motion and so 
arranged that they do not engage during normal operation. 
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B. All piping shall be protected in all planes by SC restraints, designed to accommodate thermal 
movement as well as restrain seismic motion.  (spring-loaded control rods should be used on 
flexible connectors in system).  Tanks and vessels connected in line to piping shall be restrained 
independently.  Locations shall be as determined by the isolator/seismic restraint supplier.  
 

C. Where riser pipes pass through cored holes, core diameters to be a maximum of 2” larger than 
pipe O.D. including insulation. Cored holes must be packed with resilient material or fire stop as 
provided by other sections of this specification or local codes. No additional horizontal seismic 
bracing is required. Restrained isolators type C or SB shall support risers and provide longitudinal 
restraint at floors where thermal expansion is minimal and  will not bind isolator restraints. For 
risers in pipe shafts, specification SC cable restraints shall be installed at each level in a manner 
that does not interfere with thermal movement. 
 

3.5 DUCT WORK 
 
Duct work shall be protected in all planes by SC restraints.  Locations shall be determined by the 
isolator supplier.  
 

3.6 EQUIPMENT ISOLATION AND SEISMIC SCHEDULE 
 
EQUIPMENT  COMPONENT ISOLATION  SEISMIC ISOLATION 
TAG   Ip  SPEC. REST,   SPEC.,  DEFL. 
 
Air Handling Units 1.0  Internal By Manuf. Note 1  2" 
 
Air Handling Units (Flr) 1.0  Spec SB/Spec K Spec SB 1" 
 
Fan VAV Term.  1.0  Spec D   Spec SC .5" 
 
Inline Fans  1.0  Spec D   Spec SC 1" 
 
Pkgd Heat Pump Units 1.0  Spec X/Spec Z  Note 4  0.15" 
(On Roof)  
 
Unit Heaters (Susp) 1.0  None   Spec SC N/A 
 
Cabinet Heaters (Susp) 1.0  Spec D   Spec SC .5" 
 
Kitchen Hoods  1.0  None   Spec SC N/A 
    
 
Notes 
 
1. Anchor bolts for non-isolated and internally isolated equipment shall be sized by the seismic 

restraint supplier.  If required, Spec. SL snubbers or Spec. SC cable kits shall be provided.   
2. Roof curbs provided by others must be certified by a professional engineer for the required seismic 

loads. 
3. All Life Safety equipment, gas fired equipment, and all equipment in Seismic Use Group III buildings 

shall have Ip = 1.5. 
4. Provide vibration isolation rails for all new curbs with units larger than 10 tons 
 
*See architectural and structural for applicable projects seismic factors. 
 

END OF SECTION 23 05 48 
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SECTION 23 05 93 
TESTING ADJUSTING AND BALANCING 

 
PART 1 - GENERAL 
 
1.1 The provisions of the GENERAL CONDITIONS OF THE CONTRACT, the SUPPLEMENTARY 

CONDITIONS, and Section 23 00 00 Mechanical General of the Specifications, apply to the work 
under this Section to the same extent as if fully included herein. 
 

1.2 All equipment and materials for this project shall be purchased from and furnished to the contractor 
by the manufacturer’s local representative for Mechanical Design, Inc.  No submittals for equipment 
or materials will be received where the local representative has not originated the submittal data for 
this project.  All non-compliant submittals will be promptly rejected. 

 
1.3 Work under this section includes the testing, adjusting and balancing air and water systems in all 

heating, ventilating and air conditioning systems. The results of all tests, adjustments and balancing 
shall be submitted to the Architect for approval.  

 
1.4 Other sections of the specification are a part of this section. Refer to all other sections for a com-

plete description of the work. 
 

1.5 COMMISSIONING (HVAC)  
 

A. The contractor shall provide all coordination, submittal data and shop drawing information to com-
ply with the commissioning requirements as specified. Commissioning is the process of ensuring 
that systems are designed, installed, functionally tested, and capable of being operated and 
maintained to perform in conformity with the design intent. Commissioning shall be performed in 
accordance with the Building Commissioning Association’s standards or ASHRAE. The commis-
sioning process shall begin no later than the bid phase and continue through the two year war-
ranty period. 
 

B. The testing and balancing contractor in conjunction with the mechanical contractor and controls 
contractor shall submit a statement to the Engineer that check test and start-up has been suc-
cessfully completed and that all equipment, systems and controls are complete and ready for 
functional performance testing.  
 

C. The testing and balancing contractor, controls contractor and mechanical contractor shall work 
closely for verification of the HVAC system and all components throughout project construction.  
A report issued by the T&B contractor shall test the dynamic function and operation of equipment 
and systems executed by the Contractor. Systems are tested shall be various modes, such as 
during low cooling or heating loads, high loads, component failures, unoccupied, varying outside 
air temperatures, life safety conditions, power failure, etc. Systems are run through all specified 
sequences of operation. Components are verified to be responding in accordance with Contract 
Documents. Functional Performance Tests are executed after start-ups and Prefunctional Check-
lists are complete. 
 

1.6 Testing and balancing of the HVAC system is defined as the optimization of the installed system. 
The equipment schedule is used for equipment selection only. Industry standards of +-10% are con-
sidered to be benchmarks and will not be used as an absolute requirement for final acceptance of 
the project.  Approval of the final report will be the sole responsibility of the design engineer. 
 

1.7 TESTING AND BALANCING AGENCY 
 

A. All work shall be performed by an independent Test and Balance Agency.  Testing, adjusting and 
balancing work shall be the firm's sole source of income.  All work shall be under the direct 
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supervision of a project manager who is qualified for testing and balancing the hydronic and air 
performance of heating, air conditioning, and ventilating systems. 
 

B. The testing and balancing contractor will test and balance the systems according to NEBB stand-
ards. The T&B contractor will provide the mechanical contractor with a written list of all project 
deficiencies and copy the engineer via fax. The T&B contractor will work with the engineer and 
contractor to insure that any and all deficiencies are adequately addressed prior to submission of 
the final report. The engineer will be provided with a T&B summary prior to submission of the final 
report.  The T&B Contractor shall notify the engineer and contractor immediately of any deficien-
cies which impede balancing and any inability to to meet the specified requirements.  
 

C. The design engineer may request verification of data at any time during or after the T&B process.  
The test, balancing and adjusting shall be performed as many times as required to prove project 
requirements have been met.  If requested by the Engineer, tests shall be performed in his pres-
ence 
 

D. The Testing and Balancing firm will be certified by NEBB and have a minimum of ten years expe-
rience in testing and balancing.  Acceptable firms to perform testing and balancing on this project 
are: 
 

1.8 RESPONSIBILITY OF OTHERS 
 

A. Mechanical Contractor- The mechanical contractor is responsible for installing the systems per 
the plans and specification. The mechanical contractor is also responsible coordinating work be-
tween the T&B and Control contractor.  All system deficiencies will be corrected/optimized prior to 
the submission of the T&B report. The mechanical contractor will supply the test and balance 
contractor with accurate drawings, submittals, and support required to optimize the system(s). 
 

B. Control Contractor- The control contractor shall work closely with the T&B contractor during test-
ing and balancing to insure proper operation of the control system.  The control contractor will 
functionally check the controls prior to the T&B process. The T&B process will not begin until the 
control system has been checked and approved by the control contractor.  The control contractor 
will furnish any software required to test and balance the system(s).   
 

1.9 INSTRUMENTS 
 
Instruments used shall be of high quality and as recommended by AABC or NEBB for the applica-
tion.  Instruments shall be properly calibrated and certified within the last six months. 

 
1.10 ACCURACY 

 
The balancing firm shall warrant, solely that the system will be set to the values as established by 
the drawings and specifications and also adjust to minimize drafts in all areas. 
 

1.11 CHANGES 
 

1.12 Any changes that are required for the final balancing results as determined by the balancing firm 
shall be provided under this section of the specifications.  Such changes shall include, but not lim-
ited to, changing of pulleys, belts, dampers or adding dampers or access panels. 
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PART 2 – PRODUCTS 
 

2.1 SUBMITTALS: 
 

A. Prior to acceptance of the systems by the Owner, submit to the Engineer for his review, a written 
testing, adjusting and balancing report, in triplicate, contained in a hard-backed three ring note-
book. 
 

B. All reports, forms and data sheets shall generally be the standards of AABC or NEBB. 
 

PART 3 – EXECUTION 
 

3.1 BALANCING PROCEDURE: 
 

A. Before starting air balance, check the following items: 
 

• Air filters to assure cleanliness and position 

• All fans for proper belt tension, alignment and rotation 

• Fan and motor lubrication 
 

B. Measure supply air volumes by means of the duct traverse method, taking a minimum of 16 read-
ings.  Seal duct access holes with snap-in plugs.  The use of duct tape to seal access holes will 
not be allowed. 
 

C. Adjust balancing dampers for required branch duct air quantities.  Dampers shall be permanently 
marked after air balance is complete. 
 

D. The total air delivery in any particular fan system shall be obtained by adjustment of the particular 
fan speed or air valve set point.  The drive motor of each fan shall not be loaded over the cor-
rected full load amperage rating of the motor involved. 
 

3.2 ADJUSTING AND BALANCING 
 

Adjust, balance, record and submit as previously specified, for each of the following: 
 

A. Rooftop Units: 
 
1. Grilles and Diffusers as specified in (A) above 
2. Supply Air Dry Bulb and Wet Bulb Temperature (Cooling, Heating, and Dehumidification) 
3. Total CFM 
4. Return Air CFM 
5. Outside Air CFM 
6. Total Static Pressure 
7. External Static Pressure 
8. Nameplate Data (Supply Fan, Condenser Fan, Compressors) 
9. Actual Motor Amperage and Voltage 
10. Fan RPM 

 
END OF SECTION 23 05 93 
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SECTION 23 81 43 

MECHANICAL; HVAC, PACKAGED HEAT PUMPS 
 
PART 1 - GENERAL 
 
1.1 The provisions of the GENERAL CONDITIONS OF THE CONTRACT, the SUPPLEMENTARY 

CONDITIONS, and Section 23 00 00 Mechanical General of the Specifications, apply to the work 
under this Section to the same extent as if fully included herein. 
 

1.2 All equipment and materials for this project shall be purchased from and furnished to the contractor 
by the manufacturer’s local representative for Mechanical Design, Inc.  No submittals for equipment 
or materials will be received where the local representative has not originated the submittal data for 
this project.  All non-compliant submittals will be promptly rejected. 

 
1.3 Provide packaged heat pump units as shown on plans.  Cooling and heating capacities shall be as 

listed on schedule on drawings.  The unit shall be properly assembled and tested at the factory.  It 
shall be designed for use with Refrigerant R454B or R32. Provide a factory 2-year warranty with a 
5-year non-prorated compressor warranty. 

 
1.4 Cooling capacity ratings shall be based on ARI standards.  

 
1.5 Packaged heat pumps shall be tested in accordance with UL 559 or UL 1995. 

 
1.6 Packaged heat pumps shall be Trane models listed on drawings, or equal by Carrier, or accepted 

equal 
 

PART 2 – PRODUCT 
 

2.1 Provide horizontal packaged, one piece, air-to-air electric heat pumps designed to function as a 
year round air conditioning system.  Units shall be completely assembled and tested complete with 
refrigerant charge and ready to operate.  The total unit shall listed by U.L. and carry a U.L. label. 
 

2.2 All wiring internal to the unit shall be colored and numbered for identification. 
 

2.3 All units shall be provided with condenser coil guards. 
 

2.4 Electric resistance heaters shall be internally wired nickel chromium elements with controls 
necessary for complete operation.  Safety controls shall include primary high temperature and over 
current protection.  Heaters shall be U.L. listed and shall comply with N.E.C. 

 
2.5 Economizer (Units larger than 5 tons) 

 
A. The assembly includes fully modulating 0-100 percent motor and dampers, minimum position 

setting, preset linkage, wiring harness with plug, spring return actuator and fixed dry bulb control. 
The power exhaust relief shall provide a motor-operated damper that shall be close and shall 
prohibit entrance of outside air during the equipment off cycle.  

 
2.6 REFRIGERATION CIRCUIT 

 
A. Unit compressors shall be welded fully hermetic reciprocating with crankcase heaters and 

suitable vibration isolators.  Compressors shall be of same manufacturer as unit and shall be 
tested and designed in unit to operate down to -20°F outdoor air temperature on the heating 
cycle without shutting off.  The standard unit shall be capable of operating down to 35°F 
outdoor air temperature on the cooling cycle.  Compressors shall have a five year non-prorated 
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warranty.  Where noted in schedule on drawings, provide low ambient kits to allow cooling 
operation to 0°F. 
 

B. Units shall provide space neutral air in dehumidification mode.  Unit(s) shall consist of insulated 
weather tight casing with compressor(s), air cooled condenser coil, condenser fans, evaporator 
coil, hot gas reheat coil and refrigerant diverter valve, subcooling condenser circuit, return air 
filters, supply motors and unit controls. 

 
1. Unit shall incorporate factory mounted modulating hot gas reheat coil capable of reheating 

cooled air to space neutral temperatures.  Unit shall incorporate refrigerant diverting valve 
capable of diverting refrigerant to reheat circuit or condensing circuit as necessary. 

2. Unit shall divert refrigerant as necessary to hot gas reheat coil in the supply airstream when 
in dehumidification mode to reheat dehumidified supply air to space neutral temperature.  

3. Unit shall use refrigerant subcooling circuit in condensing section as necessary to maintain 
dehumidification capacity, supply air temperature, and unit efficiency. 
 

2.7 Indoor and outdoor coils shall be aluminum plate fins mechanically bonded to seamless copper 
tubes. 
 

2.8 Fans and Motors: Indoor air fan shall be forward curved, double width, double inlet, centrifugal type. 
Belt driven unit motor pulleys shall be adjustable pitch.  Indoor fan motor shall have permanently 
lubricated bearings.  Outdoor fans shall be propeller type with direct driven permanently lubricated 
motor. Fans shall discharge upward.  Indoor and outdoor fans shall have internal thermal overload 
protection. 

 
2.9 Unit cabinet shall be constructed of galvanized steel, phosphatized, and finished with an air-dry 

paint coating with hinged access panels. Structural members shall be 16 gauge with access doors 

and removable panels of minimum 20 gauge. Cabinet interior shall be insulated with 2" thick 

neoprene-coated fiberglass.  Cabinet panels shall have hinged access for service to all operating 
components.  A condensate drain for the indoor coil shall be provided. 

 
2.10 Safety Controls: The heat pump heating/cooling system shall be protected with high pressurestat, 

low pressurestats, loss-of-charge protection, indoor coil freezestats, and current and temperature 
sensitive overload devices.  Each of these devices shall be wired to prevent compressor restart.  
Two-compressor units shall have separate and independent refrigeration and control systems 
designed to allow for standby operation of either compressor if one is locked out.  Two-compressor 
units shall have 2-stage compressor heat and cool with built-in electric strip heat lock out to prevent 
resistance heat operation above 40°F ambient. 

 
2.11 An outdoor coil defrost system shall be incorporated into the base unit to prevent frost accumulation 

during heating cycle.  The defrost cycle shall function on the basis of time and coil temperature.  A 
90-minute timer shall actuate a defrost mode only if coil temperature is low enough to indicate a 
heavy frost condition.  Defrost shall have a positive termination time of a maximum of 10 minutes 
or when the defrost thermostat is satisfied to prevent prolonged operation on a defrost cycle.  
Electric resistance heaters shall operate automatically during the defrost cycle. 

 
2.12 Thermostats shall be dual setpoint/automatic changeover with fan control.  Thermostats shall be 

programmable with Aoccupied@ heating and cooling temperature setpoints, and unoccupied 

heating and cooling temperature setpoints.  Thermostats shall be furnished with equipment and 
bear the same name as the rooftop heat pump components. 

 
2.13 Emergency heat control shall consist of emergency heat control box containing emergency heat 

relays and outdoor thermostats; and an emergency heat thermostat subbase (with warning light).  
Control shall allow for manual bypass of compressor and outdoor thermostats if compressor 
becomes inoperative, or for service.  Outdoor thermostats shall provide for staging of electric 
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resistance heat according to outdoor temperature.  Thermostats shall be wired into the electric 
heater contactors and shall have an adjustable set point to provide economical resistance heat 
staging. 

 
2.14 Time delay circuit to prevent compressor short cycling as a result of a rapid change in thermostat 

setting and automatically prevents compressor restart at least 5 minutes after shutdown. 
 

2.15 Provide for each stage of electric heat on outdoor thermostat to lock out electric heat when outdoor 
temperature is below its setpoint.  Provide emergency heat switch on thermostat to bring on heat if 
the compressor fails. 

 
2.16 Provide units with a refrigerant monitoring system. Upon detection of a refrigerant leak, the unit shall 

mitigate risk through controls such as turning off compressors and cycling fans. 
 

2.17 Fresh Air Intake Hoods: 
 

A. Provide units larger than 5 tons with fresh air intake hood with modulating motor operated 
damper capable of 100% economizer operation. The unit shall have a differential enthalpy 
controller to initiate the economizer sequence otherwise controlled by a CO2 sensor and 
occupied/unoccupied schedule. 
 

B. Provide units 5 tons and smaller with fresh air intake hood with modulating motor operated 
damper capable of 25% outdoor air. The outdoor air damper shall be controlled by a CO2 sensor 
and occupied/unoccupied schedule. 

 
2.18 The unit shall be controlled by a sensor furnished by the EMS contractor. Unit control wiring shall 

enable or disable the following instructions as a minimum: 
 
A. Compressor operation and staging. 
B. Evaporator fan control and fan only operation. 
C. Limit the operation of electric heat during warm up period from unoccupied to occupied mode or 

temperature set point alteration. 
D. Economizer or fresh air operation. 
E. Initiate a de-humidification sequence. 

 
2.19 Unit shall provide space neutral air in dehumidification mode.  Unit(s) shall consist of insulated 

weather tight casing with compressor(s), air cooled condenser coil, condenser fans, evaporator coil, 
modulating controllable hot gas reheat coil and refrigerant diverter valve, subcooling condenser 
circuit, return air filters, supply motors and unit controls. 
 
A. Unit shall incorporate factory mounted hot gas reheat coil capable of reheating cooled air to 

space neutral temperatures.  Unit shall incorporate refrigerant diverting valve capable of 
modulating refrigerant to reheat circuit or condensing circuit as necessary. 
 

B. Unit shall divert and modulate refrigerant as necessary to hot gas reheat coil in the supply 
airstream when in dehumidification mode to reheat dehumidified supply air to space neutral 
temperature.  

 
C. Unit shall use refrigerant subcooling circuit in condensing section as necessary to maintain 

dehumidification capacity, supply air temperature, and unit efficiency. 
 

2.20 CONDENSER COIL GUARDS 
 
Provide units with condenser coil hail guards. PERFORATED PANELS ARE NOT ACCEPTABLE. 
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2.21 CURB ADAPTORS 
 
Provide a custom galvanized (18 gauge min.) Fabricated curb adapter for new a/c unit. Fully 
welded one piece construction with internal structural supports and rigid fiberglass insulation. Curb 
shall be sloped to prevent ponding water. Flat curb adapters will not be accepted.  Provide paint 
grip primer coat and two base coats with Benjamin Moore direct to metal "DTM" paint.  Adaptor 
color shall be the same color as unit manufacturer. 

 
PART 3 – EXECUTION 

 
3.1 Where scope of work includes replacement of existing rooftop units with new equipment, provide a 

curb adaptor for the new unit to fit the existing curb dimensions. New units shall be installed in a 
level condition. Verify existing field conditions and curb dimensions prior to ordering adaptors. 
Where existing curbs are not level, construct adaptor for a level installation. Shims will not be 
accepted. Attach rooftop unit to the curb adaptor and the curb adaptor to the existing roof curb per 
the seismic and wind requirements of the International Building Code. Where structural attachments 
of the existing curb cannot be verified provide strapping from the curb adaptor down to the existing 
structure. 
 

3.2 Provide hold downs between rooftop units and curb to comply with the seismic requirements of the 
International Building Code. 

 
3.3 Provide construction filters.  Change to 2" pleated MERV 8 throwaway type after substantial 

completion. 
 

3.4 CONDENSATE DRAIN PIPE 
 

A. Provide 3" deep Type L copper P-trap at connection to condensate drain.  Pipe full size 
condensate drain pipe from rooftop unit down to nearest roof drain. 
 

B. Support pipes from existing roof on 8'-0" centers with closed-cell polyethylene pipe pier as 
manufactured by Michigan Hanger.  Include pipe clamp to secure pipe to pipe pier.  Provide 3 
layers of roofing felt below pipe pier with hot mopped pitch. 

 
END OF SECTION 23 81 43 
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SECTION 25 55 00  
MECHANICAL; HVAC, AUTOMATIC TEMPERATURE CONTROLS 

 
PART 1 - GENERAL 
 
1.1 The provisions of the GENERAL CONDITIONS OF THE CONTRACT, the SUPPLEMENTARY 

CONDITIONS, and Section 23 00 00 Mechanical General of the Specifications, apply to the work 
under this Section to the same extent as if fully included herein. 
 

1.2 All equipment and materials for this project shall be purchased from and furnished to the contractor 
by the manufacturer’s local representative for Mechanical Design, Inc.  No submittals for equipment 
or materials will be received where the local representative has not originated the submittal data for 
this project.  All non-compliant submittals will be promptly rejected. 

 
1.3 The Temperature Controls and Building Management System Hardware will be furnished under this 

contract. All controls equipment shall be by one of the accepted contractors below: 
 

AUTOMATED LOGIC * SIEMENS * TRANE * JCI * DISTECH * HONEYWELL 

 
1.4 The control system provided shall be an Open-Source Non-Proprietary system. Access shall not be 

restricted by brand or hardware devices. 
 

1.5 The mechanical contractor shall coordinate closely with the control’s contractor and electrical 
contractor in order to insure a complete and operating system. 
 

1.6 SUBMITTALS/DRAWING 
 

A. The Control System Contractor shall submit prior to installation a set of installation drawings and 
control strategies for review by the consultant and/or owner's representative.  These drawings 
shall include the physical location of building control system equipment and system architecture.  
The complete sequence of operation of the control system shall be provided. 
 

B. Upon System completion of the installation and final system adjustment, the Control Contractor 
shall provide a full set of as-built drawings of the installation and the control strategies. 

 
C. Framed control diagrams shall be mounted on the wall inside the appropriate mechanical room. 

 
1.7 GUARANTEE: 

 
A. The entire control system shall be installed by the control system contractor and guaranteed free 

of defects and shall include required servicing and maintenance for one year after final 
acceptance. 
 

B. The entire building shall be controlled by a direct digital control (DDC) system. The DDC system 
and all associated components shall carry a one year warranty on labor and materials from date 
of acceptance by the Owner.  Any equipment, software or labor found to be defective during this 
period shall be repaired or replaced without expense to the Owner.  Provide Owner operation 
support at no additional expense during the warranty period. 

 
C. The control company shall provide for 24 months after project closeout, all programming, 

troubleshooting assistance required and refresher training for the Owner to operate and program 
the DDC control system.  The control company shall make available 24 hour, 7 days per week 
support to the Owner during this 24 month period.  The control company shall respond to the 
Owner by computer interface within 60 minutes of initial contact. 
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1.8 Motor starters shall be furnished by the mechanical contractor and turned over to the electrical 
contractor for mounting and power connections through starter to motor. The contractor shall furnish 
starters, disconnects or combination starter/disconnects as shown on the electrical drawings. Refer 
to the electrical drawings for the type required for each piece of equipment. Mounting and wiring of 
starters including wiring to equipment shall be provided under electrical section of the specifications 
 

PART 2 – PRODUCTS 
 

2.1 CONTROL AND INTERLOCK WIRING: 
 
A. All electrical work required under this section of specifications shall  comply with the latest 

National Electrical Code.  Control system power supply shall be served by a separate breaker 
and fused in control center for secondary protection. 
 

B. All control wiring shall be run in rigid conduit below grade or, on outdoor installation.  All control 
wiring in walls or above the ceiling (or in equipment rooms where permitted by electrical 
specifications) shall be run in galvanized EMT.  PLENUM CABLE WILL NOT BE ACCEPTED. 

 
C. Control wiring shall be color coded #16 TFF of TFFN wire with 600 volt insulation. Run all wiring 

between terminal points without changing color.  Color code of control wiring shall be as indicated 
on control wiring diagram. Multi-conductor thermostat cable will not be acceptable.  

 
2.2 TRAINING/OWNER'S INSTRUCTION 

 
The Control System Contractor shall provide two copies of an operator's manual describing all 
operating and routine maintenance service procedures to be used with the system.  The Control 
System Contractor shall instruct the Owner's designated representatives in these procedures during 
the start-up and test period.  These instructions are to be conducted during normal working hours. 
 

2.3 TELECOMMUNICATIONS CAPABILITIES 
 
A telecommunications interface shall be furnished as necessary to allow direct connection of the 
Building Management and Control System to public and private phone lines. The telecommunications 
interface shall have automatic answer capabilities to allow it to be accessed from a remote control 
computer or terminal with modem.  The interface unit shall be able to allow the person calling access 
to any information on the network, provided that the standard log-on security screening is met. 
 

2.4 EXECUTIVE PROCESSOR (EP2) 
 
A. The executive processor can be installed in any convenient location in the building. The processor 

will gather all "global" information for distribution to the field control modules. The processor will 
meet the following requirements: 
 

1. All communications between the central processor and the field control modules will be done 
by means of direct digital control (DDC) and will comply with the limits for Class A and Class B 
computing device pursuant to Subpart J of Part 15 of FCC rules. All communications will be 
half-duplex, binary-encoded using proprietary protocol, with the executive processor 
continuously polling the field control modules using cyclic redundancy checking for error 
detection and correction. In the event communications is lost, the field control modules will be 
capable of "stand alone" control or will go to default control values. 
 

2. All communications between the executive processor and central operator computer will 
conform to EIA standard RS-232-C and ANSI standard X3.4/(ASCII). Communications will be 
via direct connection to processor communication port or connection of optional full-duplex Bell 
103 or 212 compatible modems. Transmission rate will be software selectable to 110, 300, 
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600, or 1200 bps. Local communications will be password protected with three levels of access. 
The first level will allow status interrogation only. The second level will allow temporary changes 
to schedules and setpoints in addition to status interrogation. The third level will allow 
permanent changes to all parameters.  

 
3. The executive processor will gather, process and distribute all global information as required 

by field control modules. This global information will be as follows: 
 

(1) Outdoor Air Temperature 
(2) Zone Temperatures 
(3) Electrical KW Usage 
(4) Temperature Drift Alarms 
(5) Status of all Control Outputs  

 
This global information will initiate software defined sub-routines within the executive 
processor. These "event" programs will be user defined, limited or expanded to control all field 
control modules. 

 
4. The executive processor will maintain, update and communicate resident programs to all field 

control modules. These resident programs will be battery backed up for a minimum of 90 days 
and will require no operator interface to resume control functions following a power outage. 
The resident programs will consist of the following:  
 
(1) Time of Day and Holiday Scheduling:  

Provide group and individual schedules for each of the field control modules.  This 
schedule will provide a minimum of three (3) on-off periods per day and up to 16 holidays 
of any number of consecutive days. 
 

(2) Electric Demand Limit: 
 
The demand control program will contain a load shed register with two (2) levels of priority 
assignments.  Demand peak will be limited by shedding zones.  Control will be based on 
30 second integration of demand, the rate of increase or decrease and the historic effects 
of load shedding and restoring. Minimum on-times, minimum off-times, maximum off-times, 
and room temperature discomfort thresholds will be part of the demand limit program.  
Pulse meter to be furnished and installed by Local Power Company and paid for by the 
vendor. 

 
(3) Optimized Start/Stop: 

 
Morning start and afternoon stop times will be adjusted by the optimum start/stop program.  
Each zone will have an individual program and individual setback/setup temperature.  
Local override will be possible in each zone to restore the zone to setup temperatures.  
Optimized start and stop times along with recovery and thermal coefficients will be updated 
daily and stored in a data log. 

 
(4) Data Logs: 

 
The central processor will gather and store all data log information.  These logs will reside 
in the battery backed up memory and can be accessed locally or transferred to a remote 
terminal. A separate log will be maintained for each of the following: 

 
(a) Alarms 
(b) Zone temperatures 
(c) Optimized start/stop times 
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(d) Run times for all equipment 
(e) Percentage activation of control parameters 
(f) Power Consumption and Peak Demand 

 
2.5 INPUT-OUTPUT MODULE 

 
A. The IOM will be a complete stand-alone controller and will operate on default values if 

communication is lost with the executive processor.   The control action will be PID (proportional-
integral-derivitive).  The IOM will also contain the resident program and data acquisition for 
optimum start/stop, run time logs and timed override logs.  Alarms will be reported to the central 
processor for temperature drift limit, communications problems or user definable inputs. 
 

B. All setpoint and function adjustments will be made at the central processor.  No adjustment will 
be possible at the IOM other than initiation of the timed override function. 

 
C. The IOM will provide eight (8) control outputs that will be user definable and will be either digital 

or analog. 
 

D. The IOM will provide eight (8) control inputs that will be user definable and will be either digital or 
analog. 

 
E. Any input can be sequenced to an output or linked to any other control point in the system. 

 
F. The IOM will have "on-off-auto" switches to override any output for manual operation. 

 
G. Analog inputs will accept proportional 4-20 milliampere current signals from external 2-wire 

sensor/transducer.  Digital inputs will be software selectable for dry contact closures or digital 
pulse accumulation. 

 
H. Analog outputs will employ a selectable range from 4-20 milliamps, 1-5 volts dc or 2-10 volts dc.  

Digital outputs will be software selectable to produce either held or momentary contacts or employ 
the use of PWM (pulse width modulation) for positioning. 

 
I. Status lights will provide confirmation of system communications, function and output status. 

 
2.6 ELECTRONIC THERMOSTAT MODULES 

 
A. The ETM will be a complete stand alone controller and will operate on default values if 

communications is lost with the central processor.  The control action will be PID (proportional-
integral-derivitive).  The ETM will also contain the resident program and data acquisition for 
optimum start/stop, run time logs and timed override logs.  Alarm will be reported to the central 
processor for temperature driftlimit problems. 
 

B. All setpoint and function adjustments will be made at the central processor.   No adjustments will 
be possible at the ETM other than to initiate the timed override circuit. 

 
C. Status lights will provide confirmation of system communications, function and output status. 

 
D. Outputs will be as follows: 

 
1. Fan 
2. Cool 1 
3. Cool 2 
4. Heat 1 
5. Heat  
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6. Economizer 
7. Dehumidification 

 
E. Inputs will be as follows: 

 
1. Space temperature 
2. Timed override 
3. Air flow failure 

 
2.7 MINIMUM CONTROL POINTS 

 
A. Rooftop Units: 

 
1. Outside air temperature (Building Global). 
2. Outside air relative humidity(Building Global). 
3. Mixed air temperature. 
4. Space temp and humidity 
5. CO2 devices (where shown on plans or required by sequence) 
6. Supply air temperature. 
7. Return air temperature. 
8. Fan status. 
9. Cooling/heating (% of modulation/stages). 
10. Outside air flow (cfm). 
11. Fan speed (% of full speed). 
12. Alarms (temperature, flow). 

 
2.8 SMOKE DETECTORS 

 
A. Provide integration to a self-contained smoke detector located in the return air duct downstream 

for all air handling units rated above 2,000 CFM capacity and for all units serving a rated “non-
sprinkled” means of egress regardless of CFM capacity.  (This is generally shown, but not limited 
to symbol SD) Smoke detector shall be installed in accordance with NFPA 90A and NFPA 72E. 
 

B. Provide integration to a self-contained smoke detector located in the supply and/or return air ducts 
terminating in any means of egress as shown on the drawings.  (This is generally shown, but not 
limited to symbol FSD). 

 
C. Detector shall stop the air handling unit (10 seconds or less), close any associated smoke 

dampers, energize red alarm light and send alarm to the central fire alarm system.  Ionization 
detector shall be addressable type detector compatible with the automatic fire alarm system.  
Provide additional control relays if required to shut down air handler in the specified time.  
Coordinate with fire alarm supplier as to type required for integration to fire alarm system. 
See detail on drawings for coordination. 

 
2.9 COMBINATION FIRE/SMOKE DETECTORS 

 
A. The detector for the combination fire/smoke damper shall be provided by the electrical contractor 

and installed by the mechanical contractor. This shall include mounting and control interlock wiring. 
Connection to fire alarm system and power wiring for all detectors shall be provided by the 
electrical contractor.  
 

B. Detector shall close the associated damper, stop the air handling unit, energize red alarm light 
and send alarm to the central fire alarm system. Ionization detector shall be compatible and fully 
integrated with the fire alarm system. Coordinate with fire alarm supplier as to quantity and location 
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as required for integration to fire alarm system. Alarm light and remote reset shall be visible from 
the floor without raising ceiling panels.  

 
PART 3 – EXECUTION 

 
3.1 SEQUENCES OF OPERATION 

 
A. Rooftop Heat Pumps 

 
1. A unit controller shall be provided for each unit. The controller shall enable the unit for operation 

according to its individual occupied/unoccupied schedule.  The controller shall control the unit 
stages of heating, VFD and cooling sequence to maintain the space temperature set points. 

Supply air temperature shall be 55F (adjustable); the maximum shall be 110F (adjustable).  

Provide a PID program and time delays as required to prevent cycling of controls. 
 

2. The motorized outside air damper shall remain closed during all unoccupied times. The 
motorized outside air damper shall remain closed upon the initial start up of the unit. After the 
room has reached its warm-up or cool-down temperature, the outside air damper shall open to 
its minimum position based on occupancy schedule.  

 
3. When the relative humidity is above the set point 60% (adj) as sensed by the space humidity 

sensor, the unit will be overridden to full cooling.  The economizer cycle is locked out and hot 
gas reheat modulates to maintain neutral air temperature.  The unit returns to normal 
operation when the relative humidity falls below 60%. 

 
4. A room temperature sensor located in the space shall control the compressor staging and the 

variable speed drive based on deviation from set point to maintain space temperature.  
 
5. The outdoor air damper and gravity relief damper shall modulate to maintain minimum outdoor 

air as scheduled on the drawings.  Return and O.A. Dampers shall be set accordingly to 
neutral building pressure based on building pressure sensor. CO2 Sensors located in the return 
air duct shall be averaged to override the minimum O.A. and modulate the outdoor air damper 
from the zero to minimum position.  Return and O.A. Dampers shall set accordingly to neutral 
building pressure based on building pressure sensor. 

 
6. A differential enthalpy based economizer shall control the fresh air and relief dampers 

whenever the heat content of the outside air is below the heat content of the return air unless 
overridden by the space humidistat. The unit’s mixed air sensor prevents mixed air temperature 
from falling below 55 degrees by modulating the outside air dampers and/or energizing the 
heat coil. 

 
7. When commanded to change over to the Occupied Mode, the unit controller shall enable unit 

operation to a pre-determined heating/cooling set point (adj). Provide a custom program in the 
RTU controller for occupied control: 

 
(1) Occupied - The RTU will be enabled to operate at the pre-determined heating/cooling 

setpoint (adj) and the fresh air damper will modulate from zero to the minimum setpoint. 
The fan shall operate continuous or cycle with heating/cooling as selected in the EMS 
system. 
 

(2) During morning warm-up or cool down, the RTU will start, the return air damper (if present) 
will open, the motorized outdoor air damper will remain closed, the unit will operate heating 
or cooling until the return air temperature set point is reached. After the room has reached 
its warm-up or cool-down temperature, the fresh air damper shall be energized.  
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8. When commanded to change over to the Unoccupied Mode, the unit controller shall raise the 
cooling set point and lower the heating set point to an operator determined value (adj). Provide 
a custom program in the RTU controller for unoccupied control: 

 
(1) Unoccupied - The RTU will stop and the motorized outdoor air damper will close.  A drop 

in temperature below the unoccupied set point of the room thermostat will initiate a night 
cycle program to maintain setting. A rise in temperature above the unoccupied high limit 
will initiate a night cycle program to maintain setting. The motorized fresh air damper shall 
remain closed during all unoccupied times  
 

(2) During the Unoccupied Mode, the unit controller may be reset to the Occupied Mode for 
an operator determined time period.  This reset shall be activated by a signal from a local 
override switch on the room temperature sensor or by command from the operator's 
terminal.  At the end of the operator determined time period, the terminal equipment 
controller shall return to the Unoccupied Mode. 

 
(3) Output from the RTU controller shall cycle the unit and/or differential enthalpy economizer 

to maintain room temperature setpoint.   
 

B. Data Center CRAC Units (3 Units) 
 

(1) Provide BACNET integration into the (3) existing Leibert CRAC units. Provide a BACNET 
communication gateway and full integration of all alarms/setpoints. 
 

(2) Provide integration for the Hydrogen Monitoring system at the UPS and control of the Purge 
exhaust fan. 

 
3.2 HARDWARE INSTALLATION 

 
A. Provision of a voice-grade telephone line and a phone terminal is the Owner's responsibility.  The 

Contractor shall be responsible for communication wiring between the phone terminal and the 
modem/Gateway.  
 

B. Wiring 
 
1. Install all power and communication wires to/from Control modules. 
2. Install wires for the room temperature sensors, from sensor to the appropriate control module. 
3. Install all sensing devices and the wiring to module.  
4. Install all control and monitoring wiring.  
5. Wire and terminate CMs for each piece of equipment. 

 
C. Provide immersion wells, pressure tapping, and any associated shut-off cocks. 

 
D. Provide all in-line devices, such as flow meters, flow switches, and control valves. 

 
3.3 Provide automatic shutdown of kitchen exhaust and make up air fans in accordance with NFPA 

complete and ready for use. 
 

3.4 Thermostats and other operable devices accessible to the public or faculty shall be mounted at ADA 
heights per ANSI. 
 

3.5 CERTIFICATION 
 

Furnish to engineer two copies of certifications signed by authorized representative that: 
 



CJIS HVAC REPLACEMENT SECTION 25 55 00 
SC LAW ENFORCEMENT DIVISION  MECHANICAL; AUTOMATIC TEMP CONTROLS 

 

MECHANICAL, ATC 25 55 00 - 8 
  MDI - 264187 

A. Control system has been checked-out and operates according to drawings and specifications. 
B. All controls are guaranteed unconditionally for two years from date of acceptance and will be 

serviced for this period free of charge. 
C. Maintenance personnel or responsible party has been instructed as to the operation of control 

system. 
 

3.6 DEMONSTRATION 
 
The contractor shall provide a demonstration of the system hardware and software for the school 
district within 60 days of contract award.  The presentation shall include mock-up control of 
equipment and all other functions as specified.  The presentation shall be coordinated through the 
Mechanical Engineer and will be held at the convenience of the school district. 

 
END OF SECTION 25 55 00 
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