
                          

 

December 15, 2020  
 
ADDENDUM #1 
 
Trask Coliseum AHU-4 Replacement 
 
This addendum forms a part of the contract documents and modifies the original drawings and project 
manual dated December 2020. The enclosed additions, deletions, corrections, and changes shall be as 
binding as if incorporated in the original documents. All General Conditions, Special Conditions, etc. as 
originally specified shall apply to these items. Acknowledgement of receipt of this addendum will be 
required as part of the contract agreement. 
 
Item 1 The bid date, bid time remain the same.  Place revised.  

a. Sealed proposals will be received by the University of North Carolina at Wilmington 
in Wilmington, North Carolina, Project Management Department, to be placed in 
the Facilities Administration Building’s drop box under the canopy at the main 
building entrance, up to 2:00 PM on Thursday, December 17, 2020 and immediately 
thereafter opened and read for the furnishing of labor, material and equipment 
entering into the construction of Trask Coliseum AHU-4 Replacement. It is the 
contractor’s responsibility to confirm with UNCW (Bob Williams, (910) 622-5247) 
that the bid has been received. The bid opening will be performed virtual. You will 
receive an invitation to a 2:00 PM Thursday, December 17, 2020 Zoom Meeting. 

 
Item 2 Project Manual.  

a. Added HUB Affidavits, find attached. 
b. Added MB Guidelines, find attached. 

 
Item 3 Specification 237313.16 - Indoor, Semi-Custom Air-Handling Units.  

a. Revised, find attached. 
 
Item 4 Drawing M-601.  

a. Revised, find attached. 
 
 
CBHF ENGINEERS, PLLC     

      
 
 
 
 
David M. Hahn, PE      
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Summary of required submissions: 

(use check boxes to assist in ensuring that all appropriate forms are submitted) 

 

ALL BIDDERS SUBMIT 

WITH THEIR BID:  

    “Identification of Minority Business Participation” form  

  

   AND EITHER 

 

      Affidavit A – “Listing of Good Faith Efforts”  

 

OR 

  

    Affidavit B – “Intent to Perform Contract with Own Workforce” 

 

========================================================================== 

 

IN ADDITION, THE 

APPARENT LOWEST 

RESPONSIVE, 

RESPONSIBLE BIDDER 

SUBMITS (IF HE HAS 

NOT SUBMITTED 

AFFIDAVIT B): 

 

    Affidavit C – “Portion of the Work to be Performed by Minority 

Firms” if the percentage of work to be performed by minority firms is   

10% or more.  This form is to be submitted within 72 hours of  

notification of being low bidder. 

 

OR 

  

   Affidavit D “Good Faith Efforts” if  the percentage of work to be 

performed by minority firms is less than 10%.  
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MINIMUM COMPLIANCE REQUIREMENTS: 

 
All written statements, affidavits or intentions made by the Bidder shall become a part of the agreement 
between the Contractor and the State (University of North Carolina) for performance of this contract.  
Failure to comply with any of these statements, affidavits or intentions, or with the minority business 
Guidelines shall constitute a breach of the contract.  A finding by the State (The University of North 
Carolina) that any information submitted either prior to award of the contract or during the performance 
of the contract is inaccurate, false or incomplete, shall also constitute a breach of the contract.  Any such 
breach may result in termination of the contract in accordance with the termination provisions contained 
in the contract.  It shall be solely at the option of the State (The University of North Carolina) whether to 
terminate the contract for breach. 
 
In determining whether a contractor has made Good Faith Efforts, the University of North Carolina will 
evaluate all efforts made by the Contractor and will determine compliance in regard to quantity, 
intensity, and results of these efforts.  Good Faith Efforts include: 
 

(1) Contacting minority businesses that reasonably could have been expected to submit a quote and 

that were known to the contractor or available on State or local government maintained lists at 

least 10 days before the bid or proposal date and notifying them of the nature and scope of the 

work to be performed. 

(2) Making the construction plans, specifications and requirements available for review by prospective 
minority businesses, or providing these documents to them at least 10 days before the bid or 
proposals are due. 

(3) Breaking down or combining elements of work into economically feasible units to facilitate 
minority participation. 

(4) Working with minority trade, community, or contractor organizations identified by the Office for 
Historically Underutilized Businesses and included in the bid documents that provide assistance in 
recruitment of minority businesses. 

(5) Attending any prebid meetings scheduled by the public owner. 

(6) Providing assistance in getting required bonding or insurance or providing alternatives to bonding 
or insurance for subcontractors. 

(7) Negotiating in good faith with interested minority businesses and not rejecting them as unqualified 
without sound reasons based on their capabilities.  Any rejection of a minority business based on 
lack of qualification should have the reasons documented in writing. 

(8) Providing assistance to an otherwise qualified minority business in need of equipment, loan 
capital, lines of credit, or joint pay agreements to secure loans, supplies, or letters of credit, 
including waiving credit that is ordinarily required.  Assisting minority businesses in obtaining the 
same unit pricing with the bidder's suppliers in order to help minority businesses in establishing 
credit. 

(9) Negotiating joint venture and partnership arrangements with minority businesses in order to 
increase opportunities for minority business participation on a public construction or repair project 
when possible. 

(10) Providing quick pay agreements and policies to enable minority contractors and suppliers to meet 
cash-flow demands.



Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid    Attach to Bid 
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The University of North Carolina - AFFIDAVIT A – Listing of Good Faith Efforts 

County of            

 Affidavit of              

    (Name of Bidder) 

I have made a good faith effort to comply under the following areas checked: 
Bidders must earn at least 50 points from the good faith efforts listed for their bid to be considered 
responsive.   (1 NC Administrative Code 30 I.0101) 

 1 – (10 pts) Contacted minority businesses that reasonably could have been expected to submit a quote and that were 
known to the contractor, or available on State or local government maintained lists, at least 10 days before the bid date 
and notified them of the nature and scope of the work to be performed. 

 2 --(10 pts) Made the construction plans, specifications and requirements available for review by prospective minority 
businesses, or providing these documents to them at least 10 days before the bids are due. 

 3 – (15 pts) Broken down or combined elements of work into economically feasible units to facilitate minority 
participation. 

 4 – (10 pts) Worked with minority trade, community, or contractor organizations identified by the Office of Historically 
Underutilized Businesses and included in the bid documents that provide assistance in recruitment of minority 
businesses. 

 5 – (10 pts) Attended prebid meetings scheduled by the public owner. 

 6 – (20 pts) Provided assistance in getting required bonding or insurance or provided alternatives to bonding or insurance 
for subcontractors. 

 7 – (15 pts) Negotiated in good faith with interested minority businesses and did not reject them as unqualified without 
sound reasons based on their capabilities.  Any rejection of a minority business based on lack of qualification should 
have the reasons documented in writing. 

 8 – (25 pts) Provided assistance to an otherwise qualified minority business in need of equipment, loan capital, lines of 
credit, or joint pay agreements to secure loans, supplies, or letters of credit, including waiving credit that is ordinarily 
required.  Assisted minority businesses in obtaining the same unit pricing with the bidder's suppliers in order to help 
minority businesses in establishing credit. 

 9 – (20 pts) Negotiated joint venture and partnership arrangements with minority businesses in order to increase 
opportunities for minority business participation on a public construction or repair project when possible. 

 10 - (20 pts) Provided quick pay agreements and policies to enable minority contractors and suppliers to meet cash-flow 
demands. 

The undersigned, if apparent low bidder, will enter into a formal 
agreement with the firms listed in the Identification of Minority 
Business Participation schedule conditional upon scope of contract to 
be executed with the Owner.  Substitution of contractors must be in 
accordance with GS143-128.2(d) Failure to abide by this statutory 
provision will constitute a breach of the contract.  
 
The undersigned hereby certifies that he or she has read the terms of 
the minority business commitment and is authorized to bind the bidder 
to the commitment herein set forth. 
Date:   Name of Authorized Officer:      
          Signature:        

                    Title:                    

 
State of______________, County of      

Subscribed and sworn to before me this   day of    20  

Notary Public      

My commission expires    

 
  SEAL 
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The University of North Carolina  --AFFIDAVIT B-- Intent to Perform  
Contract with Own Workforce. 

County of      

Affidavit of              
(Name of Bidder) 

I hereby certify that it is our intent to perform 100% of the work required for the      
 
                     contract. 

(Name of Project) 
 
In making this certification, the Bidder states that the Bidder does not customarily subcontract elements of this type project, 
and normally performs and has the capability to perform and will perform all elements of the work on this project with 
his/her own current work forces; and 

 
The Bidder agrees to provide any additional information or documentation requested by the owner in support of the above 
statement. The Bidder agrees to make a Good Faith Effort to utilize minority suppliers where possible. 
 
The undersigned hereby certifies that he or she has read this certification and is authorized to bind the Bidder to the 
commitments herein contained. 
 
 
 
 
 
 
Date:      Name of Authorized Officer:       
 

  Signature:       
 
                    Title:       
 
 
 
 
 
State of                                                      , County of_____________________________                                                 

Subscribed and sworn to before me this     day of   20__   

Notary Public      

My commission expires     

 
  SEAL 



Do not submit with bid      Do not submit with bid      Do not submit with bid      Do not submit with bid 
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The University of North Carolina - AFFIDAVIT C -   Portion of the Work to be 
Performed by HUB Certified/Minority Businesses 
County of  

(Note this form is to be submitted only by the apparent lowest responsible, 
responsive bidder.)  

If the portion of the work to be executed by HUB certified/minority businesses as defined in GS143-128.2(g) and 
128.4(a),(b),(e) is equal to or greater than 10% of the bidders total contract price, then the bidder must complete this affidavit. 
This affidavit shall be provided by the apparent lowest responsible, responsive bidder within 72 hours after notification of 
being low bidder. 

Affidavit of I do hereby certify that on the 
(Name of Bidder) 

________________________________________________________________________________ 
(Project Name) 

Project ID# Amount of Bid  $ 

I will expend a minimum of   % of the total dollar amount of the contract with minority business enterprises. 
Minority businesses will be employed as construction subcontractors, vendors, suppliers or providers of professional 
services.  Such work will be subcontracted to the following firms listed below.  

Attach additional sheets if required 

Name and Phone Number *Minority
Category

**HUB 
Certified 

Y/N 

Work 
Description 

Dollar Value 

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I),
Female (F) Socially and Economically Disadvantaged (D) 

** HUB Certification with the state HUB Office required to be counted toward state participation goals. 

Pursuant to GS143-128.2(d), the undersigned will enter into a formal 
agreement with Minority Firms for work listed in this schedule 
conditional upon execution of a contract with the Owner.  Failure to 
fulfill this commitment may constitute a breach of the contract. 

The undersigned hereby certifies that he or she has read the terms of this commitment and is authorized to bind the bidder to 
the commitment herein set forth. 

Date:   Name of Authorized Officer: 

  Signature: 

   Title: 

State of    , County of 

Subscribed and sworn to before me this day of 20 

Notary Public 

My commission expires  

  SEAL 



Do not submit with bid      Do not submit with bid      Do not submit with bid      Do n ot submit with bid 
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University of North Carolina   AFFIDAVIT D – Good Faith Efforts 
 

County of      

(Note this form is to be submitted only by the apparent lowest responsible, 

responsive bidder.)  

 

If the goal of 10% participation by HUB Certified/ minority business is not achieved, the Bidder shall provide the following 

documentation to the Owner of his good faith efforts:  

       

Affidavit of          I do hereby certify that on the 
     (Name of Bidder) 

_______________________________________________________________________________  
     (Project Name) 

Project ID#      Amount of Bid  $      

 

I will expend a minimum of   % of the total dollar amount of the contract with HUB certified/ minority 

business enterprises.  Minority businesses will be employed as construction subcontractors, vendors, suppliers or providers o f 

professional services.  Such work will be subcontracted to the following firms listed below. 
   

(Attach additional sheets if required) 

Name and Phone Number *Minority 

Category 

**HUB 

Certified 

Y/N 

Work 

Description 

Dollar Value 

     

     

     

     

     

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I), 

Female (F) Socially and Economically Disadvantaged (D) 

** HUB Certification with the state HUB Office required to be counted toward state participation goals.  

Examples of documentation that may be required to demonstrate the Bidder's good faith efforts to meet the goals set forth in these provisions include, but 

are not necessarily limited to, the following: 

A. Copies of solicitations for quotes to at least three (3) minority business firms from the source list provided by the State for each subcontract to be let 

under this contract (if 3 or more firms are shown on the source list).  Each solicitation shall contain a specific description of the work to be 

subcontracted, location where bid documents can be reviewed, representative of the Prime Bidder to contact, and location, date and time when quotes 

must be received. 

B. Copies of quotes or responses received from each firm responding to the solicitation. 

C. A telephone log of follow-up calls to each firm sent a solicitation. 

D. For subcontracts where a minority business firm is not considered the lowest responsible sub-bidder, copies of quotes received from all firms submitting 
quotes for that particular subcontract. 

E. Documentation of any contacts or correspondence to minority business, community, or contractor organizations in an attempt to meet the  goal.  

F. Copy of pre-bid roster 

G. Letter documenting efforts to provide assistance in obtaining required bonding or insurance for minority business. 

H. Letter detailing reasons for rejection of minority business due to lack of qualification. 

I. Letter documenting proposed assistance offered to minority business in need of equipment, loan capital, lines of credit, o r joint pay 

   agreements to secure loans, supplies, or letter of credit, including waiving credit that is ordinarily required. 

Failure to provide the documentation as listed in these provisions may result in rejection of the bid and award to the next lowest responsible and responsive 

bidder. 

Pursuant to GS143-128.2(d), the undersigned will enter into a formal 

agreement with Minority Firms for work listed in this schedule 
conditional upon execution of a contract with the Owner.  Failure to 
fulfill this commitment may constitute a breach of the contract. 
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The undersigned hereby certifies that he or she has read the terms of 
this commitment and is authorized to bind the bidder to the 

commitment herein set forth. 
 

Date:  Name of Authorized Officer:      
            Signature:       

       Title:         

 

State of    , County of       

Subscribed and sworn to before me this   day of    20  

Notary Public     

My commission expires   

 

  SEAL 
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Identification of HUB Certified/ Minority Business Participation 
 
I,                   , 

(Name of Bidder) 
do hereby certify that on this project, we will use the following HUB Certified/ minority business  as construction 
subcontractors, vendors, suppliers or providers of professional services. 
 
Firm Name, Address and Phone #                            Work Type    *Minority         **HUB  

Category  Certified  
   (Y/N) 

 
 

   

 
 

 

   
 

   

 
 

 

    

  

    

  

    

  

    

  

    

  

    

  

    

  

    

  

*Minority categories: Black, African American (B), Hispanic (H), Asian American (A) American Indian (I), 
Female (F) Socially and Economically Disadvantaged (D) 

 
 ** HUB Certification with the state HUB Office required to be counted toward state participation goals. 

The total value of minority business contracting will be ($)        . 



APPENDIX E 
 

MBE DOCUMENTATION FOR CONTRACT PAYMENTS 
 
Prime Contractor/Architect: _____________________________________________________    
 
Address & Phone: ____________________________________________________________ 
 
Project Name: _______________________________________________________________ 
 
SCO Project ID:              
 
Pay Application #: _________________  Period: _______________________________ 
 
The following is a list of payments made to Minority Business Enterprises on this project for the 
above-mentioned period. 
 
 

MBE FIRM NAME * TYPE 
OF MBE 

AMOUNT PAID  
THIS MONTH 

(With This Pay App)  

TOTAL  
PAYMENTS  

TO DATE 

TOTAL AMOUNT 
COMMITTED 

 
     

     

     

     

     

     

 
*Minority categories:  Black (B), Hispanic (H), Asian American (AA), American Indian (AI),  

White Female (WF), Socially and Economically Disadvantaged (SED) 
 
Approved/Certified By:  
 
                     
Name       Title 
 
              
Date       Signature 
 

SUBMIT WITH EACH PAY REQUEST - FINAL PAYMENT - FINAL REPORT 
 



Contractor Information Statement             Revised:  1/22/2020 

 HUB OFFICE 

Contractor Information Sheet

The University of North Carolina Wilmington is committed to increasing HUB (Historically 
Underutilized Businesses) vendor participation. 

In an effort to become familiar with the minority contractors and assist the University in 
meeting its HUB goals, we have developed a Contractor Information Sheet.  Here at 
UNCW, we understand the meaning of data confidentiality.  Information obtained from the 
survey will be kept in strict confidence.  This information will be utilized to: 

 Determine the capacity of HUB Contractors 
 Create a database for HUB recruitment 
 Develop opportunities for training and development 
 Creating opportunities for partnering with other firms 
 Maintain a high-quality work standard 

Your cooperation in completing this survey would be greatly appreciated.  
It is our goal to ensure that all HUB Contractors have an opportunity  
to participate on projects at UNCW.  We need your involvement to reach 
that goal successfully.  If you have any questions or concerns, please contact Kelly 
Baugher, HUB Coordinator, by phone (910) 962-3641, or e-mail baugherk@uncw.edu.

Thank you for your time. 

 Please return completed survey to:    

Kelly Baugher, HUB Coordinator 
University of North Carolina Wilmington 
(Physical Plant - Rm#156) 
601 South College Road 
Wilmington, NC  28403-5910 



            Revised:  1/22/2020 

UNIVERSITY OF NORTH CAROLINA WILMINGTON - CONTRACTOR INFORMATION 

COMPANY NAME: 

CONTACT: 

ADDRESS: 

CITY:    STATE: ZIP:  

PHONE:      FAX:    EMAIL: 

PRINCIPAL OFFICE: 

 Corporation    Partnership  Individual  Joint Venture          Other 
UNCW is committed to increasing HUB (Historically Underutilized Businesses) vendor participation.  The following information must 
be completed (51% owned and controlled by the following). 

 African American        American Indian        Asian American 
 Hispanic        Female Owned (non-minority) 
 Socially & economically disadvantaged as defined in 15 U.S.C. 637 (www4.law.cornell.edu/uscode/) 
 None of the above 

Type of Work:    General Construction   Plumbing        HVAC       Electrical   
  Other   (Please state work normally performed) 

List License(s) held: (if applicable) 

1. Number of years in business: 2. Payment terms: ________________________

3. What is your bonding capacity? (not required to register)  $______________  None ______   Unsure of capacity ______

4. Does your company have a line of credit?  _____ No    _____ Yes, how much?(optional)______________________

5. Would you explore partnerships/Joint Ventures/LLCs?  _____Yes   _____ No

6. List projects completed during the past two (2) years:

Name of Project Owner Architect Contract Amount 
 Date of 

Completion 

7. What is your target volume (in dollars) for a single project?

  under $50,000        $50,000 - $100,000     $100,00 - $300,000          $300,000 - $500,000 

 $500,000 - $1,000,000       $1,00,000 - $5,000,000         above $5,000,000    

8. References

Trade References: 1. _________________________________    2. ______________________________

Bank Reference: ______________________________________________________________________

 _________________________  ____________ ____________________________________ 
Signature 
Contractor Information Statement 

Title Date 
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INDOOR, SEMI-CUSTOM AIR-HANDLING UNITS 237313.16 - 1 

SECTION 237313.16 - INDOOR, SEMI-CUSTOM AIR-HANDLING UNITS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes insulated, double-wall-casing, indoor, semi-custom air-handling units that are 

factory assembled using multiple section components, including the following: 

1. Casings. 

2. Fans, drives, and motors. 

3. Coils. 

4. Air filtration. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each air-handling unit. 

1. Include construction details, material descriptions, dimensions of individual components 

and profiles, and finishes. 

2. Include rated capacities, operating characteristics, electrical characteristics, and furnished 

specialties and accessories. 

3. Include unit dimensions and weight. 

4. Include cabinet material, metal thickness, finishes, insulation, and accessories. 

5. Fans: 

a. Include certified fan-performance curves with system operating conditions 

indicated. 

b. Include certified fan-sound power ratings. 

c. Include fan construction and accessories. 

d. Include motor ratings, electrical characteristics, and motor accessories. 

6. Include certified coil-performance ratings with system operating conditions indicated. 

7. Include filters with performance characteristics. 

B. Sustainable Design Submittals: 

C. Shop Drawings: For each type and configuration of indoor, semi-custom air handling unit. 

1. Include plans, elevations, sections, and mounting details. 
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2. Include details of equipment assemblies. Indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 

connection. 

3. Detail fabrication and assembly of indoor, semi-custom air-handling units, as well as 

procedures and diagrams. 

4. Include diagrams for power, signal, and control wiring. 

D. Delegated Design Submittal: For vibration isolation indicated to comply with performance 

requirements and design criteria, including analysis data signed and sealed by the qualified 

professional engineer responsible for their preparation. 

1. Design Calculations: Calculate requirements for selecting vibration isolators. 

1.4 INFORMATIONAL SUBMITTALS 

A. Source quality-control reports. 

B. Startup service reports. 

C. Field quality-control reports. 

D. Sample Warranty: For manufacturer's warranty. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For air-handling units to include in emergency, operation, and 

maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials that match products installed and that are packaged with protective 

covering for storage and identified with labels describing contents. 

1. Filters: Three set(s) for each air-handling unit. 

2. Gaskets: One set(s) for each access door. 

1.7 WARRANTY 

A. Warranty: Manufacturer agrees to repair or replace components of indoor, semi-custom air-

handling units that fail in materials or workmanship within specified warranty period. 

1. Warranty Period: 1 year(s) from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 ACCEPTABLE MANUFACTURERS 
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2.2 GENERAL 

A. Unit layout and configuration shall be as defined in project plans and schedule. 

B. Manufacturer to provide a full perimeter integral base frame to support and raise all sections of 

the unit for proper trapping.  Base frame will either be bolted construction or welded 

construction. Refer to schedule for base height and construction type. Unit base frames not 

constructed of galvanized steel shall be chemically cleaned and coated with both a rust-

inhibiting primer and finished coat of rust-inhibiting enamel. Unit base height to be included in 

total height required for proper trap height. 

2.3 UNIT CASING 

A. Unit manufacturer shall ship unit in segments for ease of installation in tight spaces. The entire 

air handler shall be constructed of galvanized steel. Casing finished to meet ASTM B117 250-

hour salt-spray test. The removal of access panels or access doors shall not affect the structural 

integrity of the unit. All removable panels shall be gasketed. All doors shall have gasketing 

around full perimeter to prevent air leakage. Contractor shall be responsible to provide 

connection flanges and all other framework that is needed to properly support the unit. 

B. Casing performance - Casing air leakage shall not exceed leak class 6 (CL = 6) per ASHRAE 

111 at specified casing pressure, where maximum casing leakage (cfm/100 ft2 of casing surface 

area) = CL X P0.65. 

C. Casing performance - Casing air leakage shall not exceed 1% of design airflow at the specified 

casing pressure. 

D. Air leakage shall be determined at 1.00 times maximum casing static pressure up to 8 inches 

w.g. Specified air leakage shall be accomplished without the use of caulk.  Total estimated air 

leakage shall be reported for each unit in CFM, as a percentage of supply air, and as an 

ASHRAE 111 Leakage Class. 

E. Air leakage shall be determined at a casing static pressure of 6 inches w.g.  Specified air 

leakage shall be accomplished without the use of caulk.  Total estimated air leakage shall be 

reported for each unit in CFM, as a percentage of supply air, and as an ASHRAE 111 Leakage 

Class. 

F. Unit casing (wall/floor/roof panels and doors) shall be able to withstand up to 1.5 times design 

static pressure, or 8-inch w.g., whichever is less, and shall not exceed 0.0042 per inch of panel 

span (L/240). 

G. Floor panels shall be double-wall construction and designed to support a 300-lb load during 

maintenance activities and shall deflect no more than 0.0042 per inch of panel span. 

H. Unit casing panels shall be double-wall construction, with solid galvanized exterior and solid 

stainless interior, to facilitate cleaning of unit interior. 

I. Unit casing panels (roof, walls,) and doors shall be provided with a minimum thermal resistance 

(R-value) scheduled. Units provided with R13 thermal performance shall include double-

thermal break design on casing roof and walls. 
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J. Unit casing panels (roof, walls, floor) and external structural frame members shall be 

completely insulated filling the entire panel cavity in all directions so that no voids exist. Panel 

insulation shall comply with NFPA 90A. 

K. Casing panel inner liners must not extend to the exterior of the unit or contact the exterior 

frame.  A mid-span, no-through-metal, internal thermal break shall be provided for all unit 

casing panels. 

L. Access panels and/or access doors shall be provided in all sections to allow easy access to drain 

pan, coil(s), motor, drive components and bearings for cleaning, inspection, and maintenance. 

M. Access panels and doors shall be fully removable without the use of specialized tools to allow 

complete access of interior surfaces. 

N. Traction enhancements shall be applied to the unit floor to improve the walking surface in those 

unit sections where the floor is fully accessible, and not impeded by internal structural or 

functional features. 

2.5 ACCESS DOORS 

A. Access door construction shall be same as main unit casing, including R value. All doors shall 

be provided with a thermal break construction of the door panel and frame. Full perimeter 

gasketing of the door shall be provided to prevent air leakage. Doors shall be provided with 

stainless steel hinges. Handle hardware shall be designed such as to prevent unintended closure. 

Doors shall be minimum 60-inches in height when sufficient unit height is available. If not 

available, door height shall be height of unit. Single handle door shall be provided for each door 

linking multiple latching points necessary to maintain the specified air leakage integrity of the 

unit. 

B. Access Door: Door hardware shall be surface-mounted. Access doors shall be hinged and 

removable without the use of specialized tools. Hinges and handles shall be interchangeable to 

allow for alternating door swing in the field to minimize access interference due to unforeseen 

job site obstructions. Door handle hardware shall be adjustable and visually indicate locking 

position of the door latch external to the section. 

C. Test ports shall be supplied in access doors as defined in the unit schedule to facilitate the field 

commissioning by the test and balance contractor. Test ports shall not compromise the 

ASHRAE leakage class of the unit. 

2.6 PRIMARY DRAIN PANS 

A. All cooling coil sections shall be provided with an insulated, double-wall, stainless drain pan. 

B. The drain pan shall be designed in accordance with ASHRAE 62.1 being of sufficient size to 

collect all condensation produced from the coil and sloped in two planes, pitched toward drain 

connections, promoting positive drainage to eliminate stagnant water conditions when unit is 

installed level and trapped per manufacturer's requirements. See section 2.07, paragraph F 

through H for specifications on intermediate drain pans between cooling coils. 
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C. The outlet shall be located at the lowest point of the pan and shall be sufficient diameter to 

preclude drain pan overflow under any normally expected operating condition. 

D. All drain pan threaded connections shall be visible external to the unit. Threaded connections 

under the unit floor shall not be accepted. 

E. Drain connections shall be of the same material as the primary drain pan and shall extend a 

minimum 2-1/2-inch beyond the base to ensure adequate room for field piping of condensate 

traps. 

F. The installing contractor is responsible to ensure the unit is installed level, trapped in 

accordance with the manufacturer's requirements, and visually inspected to ensure proper 

drainage of condensate. 

G. It is recommended that coil support members, drain pan, and coil casing shall be of the same 

material. 

H. If drain pans are required for heating coils, access sections, or mixing sections they will be 

indicated in the plans. 

2.7 FANS 

A. Access to fan shall be through a hinged and latched access door on the drive side of the unit to 

allow inspection and maintenance of the fan, and motor. Construct door(s) per Section 2.04. 

B. Provide fans of type and class as specified on the schedule.  All fans shall be statically and 

dynamically tested by the manufacturer for vibration and alignment as an assembly at the 

operating RPM to meet design specifications. All fans shall be capable of operating in a VAV 

system throughout the fans operating range without a resonance frequency issue. Fans operated 

with a frequency drive shall not have lockout frequencies inputted into a variable frequency 

drive to in order to bypass resonant frequencies. If supplied in this manner by the unit 

manufacturer, the contractor will be responsible for rebalancing in the field after unit 

installation. Fans operating on a frequency inverter shall have a maintenance free, 

circumferential conductive micro fiber shaft grounding ring installed on the fan motor to 

discharge shaft currents to ground. 

C. Fans and motors are not internally isolated, then the entire unit shall be externally isolated from 

the building, including supply and return duct work, piping, and electrical connections. External 

isolation shall be furnished by the installing contractor in order to avoid transmission of noise 

and vibration through the ductwork and building structure. 

D. MOTORS AND DRIVES 

1. Integral frame motors shall meet or exceed all NEMA Standards Publication MG 1 - 

2006 requirements and comply with NEMA Premium efficiency levels when applicable. 

Motors shall comply with applicable requirements of NEC and shall be UL Listed. 

2. Integral frame fan Motors shall be heavy duty, open drip-proof operable at 460 volts, 

60Hz, 3-phase. If applicable, motor efficiency shall meet or exceed NEMA Premium 

efficiencies. 
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3. Direct driven fans utilizing integral frame motors shall use 2-pole (3600 rpm), 4-pole 

(1800 rpm) or 6-pole (1200 rpm) motors, NEMA Design B, with Class B insulation 

capable to operate continuously at 104 deg F (40 deg C) without tripping overloads. 

4. Motors shall have a +/- 10 percent voltage utilization range to protect against voltage 

variation. 

5. Manufacturer shall provide flexible, steel conduit to completely cover high voltage 

wiring from integral horsepower fan motors, to the raceway, VFD, junction box, overload 

box or motor control panel. 

6. Manufacturer shall provide integral motor rail for attachment of a field provided hoist 

capable of lifting the maximum motor weight.  Rail should extend the full width of the 

unit and be positioned so that motor(s) can be removed through the fan access door. 

2.8 COILS 

A. Coils section header end panel shall be removable to allow for removal and replacement of coils 

without impacting the structural integrity of the unit. 

B. Install coils such that headers and return bends are enclosed by unit casing to ensure that if 

condensate forms on the header or return bends, it is captured by the drain pan under the coil. 

C. Coils shall be manufactured with plate fins to minimize water carryover and maximize airside 

thermal efficiency. Fin tube holes shall have drawn and belled collars to maintain consistent fin 

spacing to ensure performance and air pressure drop across the coil as scheduled. Tubes shall be 

mechanically expanded and bonded to fin collars for maximum thermal conductivity. Use of 

soldering or tinning during the fin-to-tube bonding process is not acceptable due to the inherent 

thermal stress and possible loss of bonding at that joint. 

D. Construct coil casings of stainless steel (cooling) and galvanized steel (heating and preheating). 

End supports and tube sheets shall have belled tube holes to minimize wear of the tube wall 

during thermal expansion and contraction of the tube. 

E. All coils shall be completely cleaned prior to installation into the air handling unit. Complete fin 

bundle in direction of airflow shall be degreased and steam cleaned to remove any lubricants 

used in the manufacturing of the fins, or dirt that may have accumulated, in order to minimize 

the chance for water carryover. 

F. When two or more cooling coils are stacked in the unit, an intermediate drain pan shall be 

installed between each coil.  The intermediate drain pan shall be designed being of sufficient 

size to collect all condensation produced from the coil and sloped to promote positive drainage 

to eliminate stagnant water conditions. The intermediate drain pan shall be constructed of the 

same material as the sections primary drain pan. 

G. The intermediate drain pan shall begin at the leading face of the water-producing device and be 

of sufficient length extending downstream to prevent condensate from passing through the air 

stream of the lower coil. 
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H. Intermediate drain pan shall include downspouts to direct condensate to the primary drain pan.  

The intermediate drain pan outlet shall be located at the lowest point of the pan and shall be 

sufficient diameter to preclude drain pan overflow under any normally expected operating 

condition. 

I. Hydronic Coils 

1. Supply and return header connections shall be clearly labeled on unit exterior such that 

direction of coil water-flow is counter to direction of unit air-flow. 

2. Coils shall be proof-tested to 300 psig and leak-tested to 200 psig air pressure under 

water. 

3. Headers shall be constructed of round copper pipe or cast iron. 

4. Tubes shall be 1/2-inch .016 copper, with aluminum fins. 

5. Hydronic coils shall be supplied with factory installed drain and vent piping to the unit 

exterior. 

2.9 FILTERS 

J. Provide factory-fabricated filter section of the same construction and finish as unit casings.  

Filter section shall be provided with front loading filter frames. Filter holding frames shall be 

constructed of galvanized steel and equipped with foam gaskets to seal filters against filter 

frames. Frame seams shall be sealed to eliminate air bypass. Access door(s) shall be provided to 

facilitate filter removal.  Construct doors in accordance with Section 2.04. Manufacturer to 

provide necessary filter clips to lock primary and secondary prefilters (if ordered) tightly to 

filter frame without the need for special tools, bolts or nuts. Filter holding frames shall be of a 

universal type to accommodate standard filters of 12x24 and 24x24 nominal size as well as 

appropriate fasteners. 

K. Filter type, MERV rating, and arrangement shall be provided as defined in project plans and 

schedule. 

L. Manufacturer shall provide one set of startup filters. 

M. Each filter section shall be provided with a factory-installed, flush-mounted Dwyer dial-type 

differential pressure gauge piped to both sides of the filter to indicate status.  Gauge shall 

maintain a +/- 5 percent accuracy within operating temperature limits of -20°F to 120°F. Filter 

sections consisting of pre- and post-filters shall have a gauge for each. 

2.10 ACCESS SECTIONS 

A. Access sections shall be provided where indicated in the schedule and plans to allow additional 

access for inspection, cleaning, and maintenance of unit components.  The unit shall be installed 

for proper access.  Procedure for proper access, inspection and cleaning of the unit shall be 

provided in the AHU manufacturer's maintenance manual.  Access section doors shall be 

constructed per Section 2.04. 
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2.15 MARINE LIGHTS 

A. Marine lights shall be provided throughout AHUs as indicated on the schedule and plans.  

Lights shall be instant-on, light-emitting diode (LED) type to minimize amperage draw and 

shall produce lumens equivalent to a minimum 75W incandescent bulb (1200 lumens).  LED 

lighting shall provide instant-on, white light and have a minimum 50,000 hr. life. 

B. Light fixture shall be weather-resistant, enclosed and gasketed to prevent water and dust 

intrusion. 

C. Fixtures shall be designed for flexible positioning during maintenance and service activities for 

best possible location providing full light on work surface of interest and not being blocked by 

technician. 

D. All lights on a unit shall be wired in the factory to a single on-off switch. 

E. Installing contractor shall be responsible for providing 115V supply to the factory-mounted 

marine light circuit (unless single-point power is specified to be provided by AHU 

manufacturer). 

2.16 CONVENIENCE OUTLETS 

A. A 15-amp, 115V GFCI convenience outlet shall be provided by the AHU manufacturer.  The 

outlet shall be separate from the load side of the equipment per NEC requirements.  Installing 

contractor shall be responsible for providing 115V supply to the factory-mounted GFCI outlet 

circuit per NEC (even when single-point power is specified to be provided by AHU 

manufacturer). 

2.23 MOTOR OVERLOAD PANEL FOR FAN ARRAYS 

A. A motor overload panel provides a single unit mounted UL508A listed control panel with all 

fans in an array pre-wired to it, such that one properly sized VFD may be field connected with 

no additional provisions required for protection of the individual motors.  The control panel 

enclosure will be mounted on the exterior of the fan section and will be NEMA type 1 for 

indoor units and NEMA type 4 for outdoor units.  A single power distribution block shall be 

provided for connection of the field mounted VFD with one conductor per phase.  An electronic 

motor overload protector with lockable manual isolation switch shall be provided for each 

motor in the array.  Each motor in the array shall be independently grounded with a dedicated 

green conductor.  A minimum of one open ground lug per fan plus one shall be provided for 

field use.  Each motor overload protector shall be provided with an auxiliary contact and all 

auxiliary contacts will be wired in series to a terminal block for generic trip signaling.  The 

panel will be rated for WYE power systems up to 600V. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions, with Installer present, for compliance with requirements for 

installation tolerances and other conditions affecting performance of the Work. 

B. Examine casing insulation materials and filter media before air-handling unit installation. Reject 

insulation materials and filter media that are wet, moisture damaged, or mold damaged. 

C. Examine roughing-in for hydronic and condensate drainage piping systems and electrical 

services to verify actual locations of connections before installation. 

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

3.2 INSTALLATION, GENERAL 

A. Equipment Mounting: 

1. Install air-handling units on concrete floor. 

B. Arrange installation of units to provide access space around air-handling units for service and 

maintenance. 

C. Do not operate fan system until filters (temporary or permanent) are in place. Replace 

temporary filters used during construction and testing, with new, clean filters. 

D. Install filter-gauge, static-pressure taps upstream and downstream of filters. Mount filter gauges 

on outside of filter housing or filter plenum in accessible position. Provide filter gauges on filter 

banks, installed with separate static-pressure taps upstream and downstream of filters. 

E. Connect duct to air-handling units with flexible connections. Comply with requirements in 

Section 233300 "Air Duct Accessories." 

3.3 PIPING CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate general 

arrangement of piping, fittings, and specialties. 

B. Where installing piping adjacent to air-handling unit, allow for service and maintenance. 

C. Connect piping to air-handling units mounted on vibration isolators with flexible connectors. 

D. Connect condensate drain pans using PVC piping. Extend to nearest floor drain. Construct deep 

trap at connection to drain pan and install cleanouts at changes in direction. 

E. Hot- and Chilled-Water Piping: Comply with applicable requirements in Section 232113 

"Hydronic Piping" and Section 232116 "Hydronic Piping Specialties." Install shutoff valve and 
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union or flange at each coil supply connection. Install balancing valve and union or flange at 

each coil return connection. 

3.4 ELECTRICAL CONNECTIONS 

A. Install electrical devices furnished by manufacturer, but not factory mounted, according to 

NFPA 70 and NECA 1. 

3.5 CONTROL CONNECTIONS 

A. DDC contractor is responsible for installing all control components identified on the drawings 

and BMS specification. 

B. Install control and electrical power wiring to field-mounted control devices. 

3.6 STARTUP SERVICE 

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

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

2. Verify that shipping, blocking, and bracing are removed. 

3. Verify that unit is secure on mountings and supporting devices and that connections to 

piping, ducts, and electrical systems are complete. Verify that proper thermal-overload 

protection is installed in motors, controllers, and switches. 

4. Verify proper motor rotation direction, free fan wheel rotation, and smooth bearing 

operations. Reconnect fan drive system, align belts, and install belt guards. 

5. Verify that bearings, pulleys, belts, and other moving parts are lubricated with factory-

recommended lubricants. 

6. Verify that zone dampers fully open and close for each zone. 

7. Verify that face-and-bypass dampers provide full face flow. 

8. Verify that outdoor- and return-air mixing dampers open and close, and maintain 

minimum outdoor-air setting. 

9. Comb coil fins for parallel orientation. 

10. Verify that proper thermal-overload protection is installed for electric coils. 

11. Install new, clean filters. 

12. Verify that manual and automatic volume control and fire and smoke dampers in 

connected duct systems are in fully open position. 

B. Starting procedures for air-handling units include the following: 

1. Energize motor; verify proper operation of motor, drive system, and fan wheel. Adjust 

fan to indicated rpm. 

2. Measure and record motor electrical values for voltage and amperage. 

3. Manually operate dampers from fully closed to fully open position and record fan 

performance. 
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3.7 ADJUSTING 

A. Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC" 

for air-handling system testing, adjusting, and balancing. 

B. Occupancy Adjustments: When requested within 12 months from date of Substantial 

Completion, provide on-site assistance in adjusting system to suit actual occupied conditions. 

Provide up to two visits to Project during other-than-normal occupancy hours for this purpose. 

3.8 CLEANING 

A. After completing system installation and testing, adjusting, and balancing air-handling unit and 

air-distribution systems and after completing startup service, clean air-handling units internally 

to remove foreign material and construction dirt and dust. Clean fan wheels, cabinets, coils, and 

filter housings, and install new, clean filters. 

3.9 FIELD QUALITY CONTROL 

A. Testing Agency: Contractor will engage a qualified testing agency to perform tests and 

inspections. 

B. Manufacturer's Field Service: Engage a factory-authorized service representative to test and 

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

C. Perform the following tests and inspections with the assistance of a factory-authorized service 

representative: 

1. Leak Test: After installation, fill water coils with water, and test coils and connections for 

leaks. 

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

proper motor rotation and unit operation. 

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

equipment. 

D. Air-handling unit or components will be considered defective if unit or components do not pass 

tests and inspections. 

E. Prepare test and inspection reports. 

3.10 DEMONSTRATION 

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain air-handling units. 

END OF SECTION 237313.16 
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