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Carrie Eklund 
Central Services Manager 

Finance Department 

City of Rockford, Illinois USA 
425 East State Street  Rockford, Illinois  61104-1068  USA 

779-348-7468   800-380-7175 fax   www.rockfordil.gov 

Excellence Everywhere 

INVITATION TO BID 
CITY HALL HVAC REPLACEMENT 

BID NO.:  115-PW-010 

5/11/15

Name of Bidding Firm:  
 
Address  City:  

 
State:  Zip:  

Phone:  Fax:  

E-Mail:  
 

Bid Opening Time and Date 11:00 a.m., Local Time, Thursday, May 28, 2015 

Bids will be accepted until the specified opening time and date.  Any bidder attempting to 
deliver after the opening time and date will be refused. 

 

Mandatory Pre-Bid Meeting 
11:00 a.m. Local Time, Tuesday, May 19, 2015  
in Conference Room B at City Hall 

Bid Deposit/Bid Bond: YES 
Prevailing Wage YES 
Performance Bond: YES 

PLEASE MARK THE RETURN SEALED ENVELOPE: 
1. Bid Opening Date and Time 
2. Title of Job 
3. Bid Number 

RETURN BIDS TO: 
City of Rockford 

Central Services Manager 

425 East State Street, 4th Floor 

Rockford, Illinois 61104 

Telephone: (779) 348-7468 

BIDS SUBMITTED BY FASCSIMILE OR E-MAIL WILL NOT BE ACCEPTED 
 
BID RESULTS: 
Bid results may be obtained by telephone at (779) 348-7468, by fax at (800) 380-7174. or at 
www.rockfordil.gov 



 

 

CITY OF ROCKFORD, ILLINOIS—BIDDING GENERAL CONDITIONS 
 

1.  Pricing.    The  bidder  shall  insert  price  for  all  bid  items  and  all  other  information  requested  in  these 
specifications.  The price shall be the full, delivered cost to the City of Rockford with no additions. 
 
2. Total versus “Per Item” Awards.  The City generally awards contracts based on a lump sum basis to the lowest 
responsible and responsive bidder.  However, the City may choose to award on a per item basis.  Therefore, each 
bidder must submit pricing for each  item  indicated on the bid forms.   Bidders must clearly  indicate which  items 
are bid and which are not. 
 
3.  Delivery  of Merchandise.    Delivery  terms will  always  be  Freight On  Board  (FOB)–Destination.    The  City  of 
Rockford accepts no  responsibility  for  the condition of any merchandise purchased prior  to acceptance by City 
Personnel.  Failure to comply with this requirement may constitute rejection of the bid. 
 
4.  Acceptance  of Merchandise  at  Delivery.    The  City  of  Rockford  reserves  the  right  to  refuse  acceptance  of 
delivered merchandise  that differs  substantially  from  the  specifications  in  this  invitation  to bid or as otherwise 
permitted by Illinois law. 
 
5. Prompt Payment Act.  The City of Rockford intends to comply with the governmental prompt payment act.  The 
awarded vendor will be paid upon submission of  invoices to: City of Rockford Accounts Payable, 425 East State 
Street, Rockford, IL 61104. 
 
6. W‐9 Request for Taxpayer Identification Number.  Prior to issuance of a purchase order, the successful bidder 
will be required to supply the City of Rockford with a federal W‐9 Request for Taxpayer Identification Number and 
Certification.  Failure to comply with this requirement will be considered a violation of contract terms, for which 
the City may bar the vendor from bidding for a period of up to three years. 
 
7. Legal Compliance.  The vendor awarded this contract will comply with all Federal, State, County, and City laws, 
ordinances, rules and regulations, which in any manner affect the product or service placed for bid herein.  Lack of 
knowledge  on  the  part  of  the  awarded  vendor  of  applicable  law will  in  no way  be  cause  for  release  of  this 
obligation.  If the City becomes aware of violation of any laws, ordinances, rules and regulations on the part of the 
awarded vendor, it reserves the right to reject any bid, cancel any contract, and pursue any other legal remedies 
deemed necessary. 
 
8. Legal Requirements.  This contract sets forth the entire final agreement between the City of Rockford and the 
bidder and shall govern the respective duties and obligations of the parties.  The validity of this contract, and any 
disputes arising from the contract, shall be governed by the laws of the State of Illinois.  Any litigation under this 
agreement shall be resolved  in the trial courts of Winnebago County, State of Illinois.   Should a provision of this 
contract be declared  invalid by a court of competent  jurisdiction,  it shall not affect the validity of the remaining 
provisions of the contract. 
 
9.  Safety.    Prevention  of  accidents  at  any  project  is  the  sole  responsibility  of  the  awarded  vendor  and  its 
subcontractors, agents, and employees.  The awarded vendor, its subcontractors, agents, and employees shall be 
fully and solely responsible  for  the safety of  this project.   The awarded vendor shall retain exclusive and direct 
control over the acts or omissions of its subcontractors, agents and employees, and any other persons performing 
portions of the work and not directly employed by the awarded vendor. 
 



 

 

10.  Criminal Background  Check. When  necessary  for  the  protection  of  citizens  and/or  City  staff,  the  City may 
require an awarded vendor to conduct a criminal background check on all of  its personnel who will have direct 
contact  with  City  facilities  or  residents/businesses  served  under  this  contract.    Personnel  are  defined  as 
representatives, agents, employees, subcontractors, or anyone else who will be utilized to fulfill obligations under 
this contract.  Criminal background checks, at a minimum, shall consist of a county level felony and misdemeanor 
check for each county  in which the personnel resided  in the  last 10 years.   The awarded vendor shall notify the 
City of any of its personnel who have been convicted of a felony or misdemeanor prior to commencing any work 
under this contract.  At the City’s discretion, personnel with any felony or misdemeanor convictions which raise a 
concern  about  the  safety  of  building,  property,  or  City  staff/resident’s  personal  security,  or  is  otherwise  job 
related  (as  determined  by  the  City)  shall  not  perform  work  under  this  contract.    Once  given  notice  that  a 
background check(s) will be required, it must be completed within 14 calendar days so as to not delay work to be 
completed. 
 
11. Control of  the Work. With  respect  to  the awarded vendor’s own work,  the City  shall not have contractual, 
operational,  and/or  supervisory  control  over  and/or  charge  of  the  work  and  shall  not  be  responsible  for 
construction means, methods, techniques, sequences, procedures, and programs in connection with the awarded 
vendor’s work,  since  these  are  solely  the  vendor’s  responsibility  under  the  agreement.    The  City  shall  not  be 
responsible for the awarded vendor’s failure to carry out the work in accordance with the agreement’s terms and 
conditions.   The City shall not have control over and/or charge of acts or omissions of  the awarded vendor,  its 
subcontractors,  and/or  their  agents  or  employees,  or  any  other  person  performing  portions  of  the work  not 
directly  employed  by  the  awarded  vendor.    The  awarded  vendor  shall  be  considered  to  be  an  “independent 
contractor” pursuant to Illinois law. 
 
12. Bid Bond.  When required on the cover sheet, a bid bond for not less than 5 percent of the bid amount must 
accompany all bids as a guarantee that if the bid is accepted, the bidder will execute and file the proper contract.  
A bank cashier’s check, bank draft, or certified check equal to the amount specified is acceptable in lieu of a bid 
bond.  Bid bonds of the two lowest firms will be retained until the contract is awarded.   
 
13.  Performance  Bond.    When  required  by  the  specifications  herein,  the  awarded  vendor  shall  furnish  a 
performance bond equal  to  the  amount of  the  contract,  acceptable  to  the City, within 14  calendar days  after 
notification of contract award.   Failure to furnish the required bond within the time specified may be cause for 
rejection of the bid and any bid deposit may be retained by the City as liquidated damages and not as a penalty. 
 
14. Taxes.   No charge will be allowed  for  taxes  from which  the City of Rockford,  Illinois  is exempt.   The City of 
Rockford, Illinois  is not  liable for the Illinois Retailers’ Occupation Tax, the Service Occupation Tax or the Service 
Use Tax.  The City is exempt from the Federal Excise and Transportation Tax. 
 
15. Withdrawal of Bids.  Firms may withdraw or cancel their bids at any time prior to the advertised invitation to 
bid opening.  After the opening time, no bid shall be withdrawn or cancelled.  All bids shall be firm and valid for a 
period of sixty (60) calendar days.  If a bidder to whom a contract is awarded refuses to accept the award, the City 
may, at its discretion, suspend the bidder for a period of time up to three (3) years. 
 
16. Subcontracting.  The bidder shall provide information for all subcontractors, leased operators/equipment, and 
suppliers and all other information requested in the Subcontractor and Supplier Detail Forms attached.  Requests 
for deviations from the completed detail forms submitted must be made in writing, and reviewed and approved 
by the City’s Diversity Procurement Officer and the Central Services Manager or designee.   The awarded vendor 
may not  subcontract  any portion of  the  contract  after  award without written  consent of  the City of Rockford 



 

 

Central Services Manager.  When subcontractors are used, the awarded vendor is required to pay subcontractors 
promptly after completion of work.  Delay of payment is prohibited. 
 
17. Termination of Contract.  The City of Rockford reserves the right to terminate the contract in its entirety or in 
portions, upon written notice to the awarded vendor, if the Rockford City Council does not appropriate sufficient 
funds to complete the contract or in the event of default by the awarded vendor.  Default is defined as failure of 
the awarded vendor to perform any of the provisions of this contract or failure to make sufficient progress so as 
to endanger performance of  this  contract  in accordance with  its  terms.    In  the event of default,  the City may 
purchase  the product(s) and/or  service(s)  from other  sources and hold  the defaulting company  responsible  for 
any excess costs occasioned thereby.  The City may require payment of liquidated damages for non‐performance.  
Should default be due to failure to perform or because of a request for a price increase, the City reserves the right 
to remove the firm from the City’s bidder list for a period of up to three years. 
 
18.  Late  Bids  and  Proposals.    Regardless  of  cause,  late  bids  and  proposals  will  not  be  accepted  and  will 
automatically be disqualified from further consideration.  It shall be solely the vendor’s risk to ensure delivery at 
the designated office by the designated time.  Late bids and proposals will not be opened and may be returned to 
the awarded vendor at their request and expense. 
 
19.  EEO  Forms.    Each  firm  shall  be  required  to  submit with  its  bid  information  all  EEO  forms  included  in  the 
invitation to bid package.  Any bid which fails to include the properly completed compliance items will not be read 
and will not be considered.   All subcontractors shall also be required to comply with the same EEO forms as the 
firm.  
 
20. Restrictive or Ambiguous Specifications.  It is the responsibility of the bidding firm to review the invitation to 
bid specifications and to notify the Central Services Manager if the specifications are formulated in a manner that 
would unnecessarily restrict competition.  Any such protest or question regarding the specifications or invitation 
to bid procedures must be received by the Central Services Division not less than seventy‐two hours prior to the 
time set for the opening.  In the event a contract term is not defined within the contract document, the term will 
be given its ordinary dictionary definition. 
 
21. Bid Protest.  Firms wishing to protest bids or awards shall notify the Central Services Manager in writing within 
7 days after the invitation to bid opening.  The notification should include the bid number, the name of the firm 
protesting, and the reason why the firm  is protesting the bid.   The Central Services Manager will respond to the 
protest within seven  (7) calendar days. A successful protest may  result  in  the  reversal of a previously awarded 
contract. 
 
22. Disputes.  In case of disputes as to whether or not an item or service quoted or delivered meets specifications, 
the decision of the Central Services Manager, or authorized representative shall be final and binding to all parties.  
The Central Services Manager has the right to waive technicalities as they see fit.  The Central Services Manager 
may request a written recommendation from the head of the department using the equipment or service being 
procured. 
 
23. Exceptions.   Any deviations  from these specifications shall be noted and submitted with the bid.   Failure to 
address deviations from specifications may result in bid rejection. 
 
24. Acceptance/Rejection of Bids.   The City of Rockford  reserves  the  right  to accept or  reject any or all bids or 
proposals at any  time,  for any  reason,  including but not  limited  to  the Rockford City Council not appropriating 



 

 

sufficient  funds  to purchase equipment or  complete  the  contract.   The City may make  awards  in  any manner 
deemed in the best interest of the City. 
 
25. Prevailing Wage.  When indicated on the cover page of this document, this contract calls for the construction 
of a “public work,” within  the meaning of  the  Illinois Prevailing Wage Act, 820  ILCS 130/.01 et seq.  (“the Act”).  
The  Act  requires  awarded  vendors  and  subcontractors  to  pay  laborers,  workers,  and mechanics  performing 
services  on  public works  projects  no  less  than  the  “prevailing  rate  of wages”  (hourly  cash wages  plus  fringe 
benefits)  in  the  county where  the work  is  performed.   When  required,  awarded  vendors  are  responsible  for 
paying  current  prevailing  wage  rates,  as  posted  on  the  Illinois  Department  of  Labor’s  website  at: 
http://www.state.il.us/agency/idol/rates/rates.HTM.    It  is  the awarded  vendor’s  responsibility  to  verify  current 
wage rates, as they are updated monthly.  All awarded vendors and subcontractors rendering services under this 
contract must comply with all requirements of the Act,  including but not  limited to, all wage, notice, and record 
keeping duties. 
 
26. Certified Payroll.   All Certified Payroll  reports  required  to be submitted under  the Prevailing Wage Act, 820 
ILCS 130, must be submitted monthly via the City’s current Certified Payroll reporting system.  No paper copies or 
non‐conforming Certified Payroll reports will be accepted.  The City reserves the right to withhold payment due to 
the awarded vendor until the vendor displays compliance with this provision. 
 
27. Substance Abuse Prevention.   When required by Illinois State Statutes, awarded vendors must have  in place 
and file with the City a written program for prevention of substance abuse among  its employees.   This program 
must  include pre‐hire, random, reasonable suspicion, and post‐accident drug and alcohol testing, as required by 
the Substance Abuse Prevention on Public Works Projects Act. 
 
28. Apprenticeship Requirement.   For construction contracts over $50,000, awarded vendors must participate  in 
apprenticeship  and  training  programs  approved  and  registered with  the United  States Department  of  Labor’s 
Bureau of Apprenticeship and Training for all Trades that will be in the awarded vendor’s (or his subcontractor’s) 
employment, with each worker receiving the required apprenticeship/training appropriate to his trade.   Owners 
or work performed by owners is not exempt from the apprenticeship and training requirement. 
 
29.  Indemnification.    To  the  fullest  extent  permitted  by  law,  the  awarded  vendor  shall  indemnify  and  hold 
harmless the City,  its officers, representatives, elected and appointed officials, agents, and employees from and 
against all claims, damages,  losses and expenses,  including but not  limited  to attorney’s  fees, arising out of or 
resulting from the awarded vendor’s performance of work under this agreement, and indemnifies and agrees to 
defend and hold harmless the City against any and all losses, claims, damages, and expenses arising from the work 
performed hereunder of  the erection, construction, placement, or operation of any scaffold, hoist, crane,  stay, 
ladder, support, or other mechanical contrivance in connection with such work including but not limited to losses, 
claims, damages, and expenses arising pursuant to claims asserted against the City pursuant to theories premised 
upon section 414 of the Restatement (Second) of Torts and section 343 of the Restatement (Second) of Torts. 
 
This  indemnification  agreement  shall  not  be  limited  in  any way  by  any  limitations  on  the  amount  or  type  of 
damages, compensation, or benefits payable by or for the awarded vendor under Worker’s Compensation Acts, 
disability  benefit  acts,  or  other  employee  benefit  acts,  and  serves  as  an  express  agreement  to  waive  the 
protection of Kotecki v. Cyclops Welding Corp., 146 Ill.2d 155, 585 N.E.2d 1023 (1991) in Illinois. 
 
Further, the awarded vendor agrees that it is solely responsible for compliance with all safety laws applicable to 
the work performed hereunder, including but not limited to the Occupational Safety and Health Act of 1970 and 



 

 

the Construction Safety Act of 1960 and all standards and regulations which have been or shall be promulgated by 
the agencies which administer the Acts. 
 
Under  no  circumstances  shall  the  awarded  vendor,  its  subcontractors,  agents,  and  employees  be  required  to 
indemnify the City for its own negligence. 
 
30. Officers.  Each bidder affirms, by submission of a response to this bid or request for proposals, that no officer 
of the City of Rockford, Illinois, is directly or indirectly interested in the proposal for any reason of personal gain. 
 
31. Non‐Waiver.  The failure by the City to require performance of any provision shall not affect the City’s right to 
require performance at any time thereafter, nor shall a waiver of any breach or default of this contract constitute 
a waiver of any subsequent breach or default or a waiver of the provision itself. 
 
32.  Professional Services Selection Act.  The City of Rockford intends to comply with 50 ILCS 510/5 governing the 
selection of professional services.  Any reference in these terms and conditions to supplying pricing or price as a 
determining factor in selection do not apply for services covered by said act. 
 
33. The City of Rockford reserves the right to accept or reject any and all proposals and to waive technicalities in 
submitted bids. 
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BID REQUIREMENTS FOR 
EQUAL EMPLOYMENT OPPORTUNITY 

 
 
All bidders seeking to do business with the City of Rockford are REQUIRED to submit with any formal, 
sealed bid all of the following documents and information, attached herewith, completed and signed: 
 
1. Equal Employment Opportunity Affirmative Action Plan Statement of Policy. 
 
2. The Statement of Non-Compliance and Certificate of Non-Segregated Facilities. 
 
3. The Contractor or Vendor Workforce Data Form listing all current employees, by classification, 

directly employed by the bidder.  All categories of information requested must be supplied. 
Note:  The number of employees must be entered under each category (no check marks) 
 
Below are the Federal definitions of the following racial groups accepted as minorities by the City 
of Rockford: 
Black:  A person having origins in any of the Black racial groups of Africa, not of Hispanic origin. 
Hispanic:  A person of Spanish or Portuguese culture with origins in Mexico, South or Central 
America, or the Caribbean Islands, regardless of race. 
Asian:  A person having origins in any of the original peoples of the Far East, Southeast Asia, the 
Indian subcontinent, or the Pacific Islands.  This area includes for example, China, Japan, Korea, 
the Philippine Republic and Samoa. 
American Indian or Alaskan Native:  A person having origins in any of the original peoples of North 
America. 

 
4. Your State of Illinois Pre-Qualification Certification Number, issued by the Illinois Department of 

Human Rights for the Illinois Department of Human Rights Act, must provide expiration date 
entered in the place provided therefore. 

 
5. Certificate of Non-Barred Bidding 
 
6. All executed Subcontractor/Leased Operator and Supplier forms. 
 
If you have not obtained your State of Illinois Pre-Qualification Number (item #4), by signing 
these documents you agree to make application for this number within 30 days from the date of 
bid opening. 
 

ANY BID WHICH FAILS TO INCLUDE THE CITY OF ROCKFORD EEO PAGES 
2, 4, 5, 6, AND 7, COMPLETED AND SIGNED WITH YOUR SEALED BID WILL 
NOT BE READ AND WILL NOT BE CONSIDERED – NO EXCEPTIONS. 
 
Falsification of any required Equal Employment Opportunity or Affirmative Action information on the part of 
the bidder could result in rejection of the bid submitted or in the case where a contract has already been 
awarded, in the cancellation of said contract. 
 
Any questions pertaining to E.E.O. requirements should be addressed to Ron Moore, Diversity 
Procurement Officer, Legal Department, 425 East State Street, Rockford, Illinois 61104, Phone:  (779) 
348-7396 or ron.moore@rockfordil.gov 
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EQUAL EMPLOYMENT OPPORTUNITY 
AFFIRMATIVE ACTION PLAN 
STATEMENT OF POLICY 

 

It is the policy of this company, 

 

to provide equal employment opportunity without regard to race, religion, color, national origin, handicap, 
age or sex through a program of positive action affecting all employees.  In this program, our company 
carries out the requirements of Federal Executive orders 11246 and 11375, Civil Rights Act of 1964, 
Equal Employment Act of 1972, and all other applicable laws, and indicates its active support of the 
principle of equal opportunity in employment. 
 

At present,  % of our work force are minorities and  % of our work force 
are females, and we will attempt to utilize minorities and females through a positive, continuing program 
in all jobs for which we contract in the future.  Our company will utilize referrals from the City of 
Rockford’s Diversity Procurement Officer for use of minorities and females regarding any future job 
vacancies. 
 
It is also our intent to make efforts to purchase supplies or equipment from small business concerns 
located in the City of Rockford or counties of Winnebago or Boone and owned in substantial part (at least 
51 per cent) by minorities or females. 
 
 
 

is the official who will be responsible for implementing  
this policy statement. 
 
 

will be designated as the Equal Opportunity Officer in  

our company, responsible for submission of all required equal employment opportunity documents. 

In addition, 

 
 

is hereby authorized to sign payroll as well as  
this company’s officers.  (NOTE:  If only officers will be authorized to sign payrolls, please fill in “No One” 
in this space.) 
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STATEMENT OF NONCOMPLIANCE 
 
If the equal employment opportunity hearing committee determines that a contractor, subcontractor/leased 
operator of equipment or bidder is not in compliance with this chapter, (also known as Chapter 11, Article 
III the City of Rockford Equal Opportunity Employment Ordinance), the hearing committee shall issue and 
serve upon such person a written statement of noncompliance setting forth the manner in which it finds 
such person has violated this chapter, and imposing and/or requiring appropriate sanctions, including, but 
not limited to any and/or all of the following: 
 
a. Denying, suspending or revoking qualifications, or declaring the contractor or subcontractor 

irresponsible and ineligible for future contracts or subcontracts until such time as the contractor or 
subcontractor shall demonstrate to the equal employment opportunity hearing committee that it is 
in compliance; 

 
b. Withholding or delaying payment on the contractor or; 
 
c. Suspending, avoiding or canceling contract work. 
 
CERTIFICATION OF NON-SEGREGATED FACILITIES 
 
The bidder certifies that he/she does not maintain or provide for his/her employees any segregated 
facilities at any of his/her establishments, and that he/she does not permit his/her employees to perform 
their services at any location, under his/her control, where segregated facilities are maintained.  The 
bidder agrees that a breach of this certification will be a violation of the Equal Opportunity clause in any 
contract resulting from acceptance of this bid. 
 
The bidder agrees that (except where he/she has obtained identical certification from proposed 
subcontractors/leased operators of equipment for specific time periods) he/she will obtain identical 
certification from proposed subcontractors/leased operators of equipment from the provisions of the Equal 
Opportunity clause, and that he/she will retain such certification in his/her files. 
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CONTRACTOR OR VENDOR WORKFORCE DATA FORM 

BIDDERS NAME:  
NUMBER OF ALL EMPLOYEES MUST BE ENTERED FOR EACH CATEGORY ---   
(No Check Marks Or Bid Will  Not Be Accepted) 

 MALES FEMALES 
ALL JOB CLASSIFICATIONS W B H A I W B H A I 
                                    

                                  

           

           

           

           

           

           

           

           

           

           

           

           

W - WHITE  B - BLACK  H – HISPANIC  A - ASIAN OR PACIFIC ISLANDER  I - AMERICAN INDIAN
 
 
ILLINOIS DEPARTMENT OF HUMAN RIGHTS CERTIFICATION 

Our Illinois Department of Human Rights Number is: 
 

Must Provide Expiration Date:  
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CERTIFICATE OF NON-BARRED BIDDING 
 
The undersigned certifies that it is not barred from bidding on this contract as a result of a conviction for 
the violation of State laws prohibiting bid rigging or bid rotating.  The undersigned also certifies that 
current or prospective employees, contractors, and subcontractors/leased operators of equipment are not 
listed as Excluded Individuals/Entities with the US Government, as maintained by the US General 
Services Administration. 

By signing below, the firm agrees that all information provided in the previous pages is accurate, and that 
if the firm below does not currently have a Department of Human Rights number they will apply for one 
within thirty days with the State of Illinois. 
  

 Authorized Signature 
  

 Title 
  

 Firm 

Our firm is a:  

Minority Business Enterprise  City-Certified? Yes  No   

Women Business Enterprise  City Certified? Yes  No   

Neither   
 
 
(Revised 12/21/09)



EEO Page 6 

Subcontractor/Leased Operator of Equipment Detail Form 
City of Rockford 
 
Firms submitting bids must supply information on Subcontractors/Leased Operators of Equipment selected for work on the project specified.  It is required 
that Subcontractors/Leased Operators of Equipment listed below will be utilized for actual construction should the firm be awarded a contract.  Any 
deviations from the list below require notice in writing and approval by the Diversity Procurement Officer, Central Services Manager, or their designee.  This 
form may be duplicated if additional space is necessary, all pages must be signed, and submitted. 

Subcontractor/Leased Operator Information 
Please provide business name and address, and a 
contact person. 

Type of Work Supplied 
Describe the work the 
subcontractor/leased operator will 
perform for this contract. 

MBE/WBE 
Business? Dollar Amount  

Subcontract 
Percent of 
Bid Total 

  Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
 

 
The bidder intends to Subcontract/Lease Operators of Equipment for ________% of the total contract with MBE/WBE firms. 

     

Signed  Title  Date 
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Supplier Detail Form 
City of Rockford 
 
Firms submitting bids must supply information on suppliers selected for the project specified.  It is required that suppliers listed below will be utilized during 
construction should the firm be awarded a contract.  Any deviations from the list below require notice in writing and approval by the Diversity Procurement 
Officer, Central Services Manager, or their designee.  This form may be duplicated if additional space is necessary, all pages must be signed, and 
submitted. 
Supplier Information 
Please provide business name and address, and a 
contact person. 

Type of Product Supplied 
Describe the product the supplier w
 provide for this contract. 

MBE/WBE 
Business? 

Dollar Amount 
of Supply 
Contract  

Supplier 
Percent of 
Bid Total 

  Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
Name  

   Y  N   $    %

Address  
City, State  
Contact  
 

 
The bidder intends to procure ________% of the total contract from MBE/WBE firms. 

     

Signed  Title  Date 
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L&D #24283 

REQUEST FOR PROPOSAL (RFP) 
FOR AN 

ENERGY PERFORMANCE CONTRACTING PROJECT 
 

Issued by: The City of Rockford  , IL 
 
 
The City of Rockford , Illinois (hereinafter referred to as Agency/Buyer) in conjunction with the bid 
for City Hall HVAC Replacement is seeking  proposals from interested Energy Services 
Companies (ESCOs) which are capable of providing comprehensive energy management and 
energy-related capital improvement services at Rockford City Hall Building or as identified in this 
RFP.  
The City of Rockford will also be issuing a separate Request for Proposals for a Tax Exempt 
Municipal Lease to finance the City Hall HVAC Replacement project. The City of Rockford will 
review all Energy Performance Contracting and Tax Exempt Municipal Lease proposals and 
determine which proposal provides the most advantageous financial and operational scenario 
for the City. 
 
PROJECT OVERVIEW 
 
Agency/Buyer is interested in contracting for a full range of energy services and energy-related 
capital improvements (hereinafter referred to as project) designed to reduce energy, operational 
cost, provide revenue enhancements,  and related costs at its facility and property.  These services 
and improvements are to be delivered on a guaranteed performance contracting basis which will 
allow the Agency/Buyer to:   

 incur no initial capital cost. 
 achieve significant long term savings which are measured and verified. 
 obtain an annual savings guarantee which will be equal to or greater than the total annual 

project costs. 
 obtain consistent levels of occupant comfort and system functionality. 
 capture environmental benefits such as hazardous material disposal. 
 finance the project through an installment payment or a lease purchase arrangement over an 

extended contract term. 
 
Agency/Buyer seeks to maximize energy savings and related improvements within the framework 
of the allowable contract term and available financing, therefore, ESCOs are encouraged to 
structure a project which provides the greatest possible energy, and operation and maintenance 
(O&M) savings and the most beneficial project scope for the Agency/Buyer.  Agency/Buyer is 
interested in essential services and improvements that will reduce facility energy consumption, 
upgrade energy-related capital equipment, improve building operations and maintenance, provide 
revenue enhancements and improved demand management, and alternative utility tariffs or 
alternative commodity purchases, and aid in meeting Agency/Buyer’s environmental management 
responsibilities.  
 
The ESCO selected for the project shall be required to assume total responsibility for all of 
the services listed below and shall be considered the sole point of contact with regard to all 
contractual matters subject to technical and contractual oversight of the City of Rockford: 

 Material supply. 
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L&D #24283 

 Construction and installation. 
 Project management. 
 Data capture and transfer. 
 Performance and payment bond. 
 Commissioning and programming. 
 Hardware and software training and support. 

 
GENERAL GUIDANCE 

 
Due to limited staff time, The City of Rockford will not be able to answer technical questions 
related to this Request for Proposal (RFP) other than at the pre-proposal facility tours.  For 
clarification on procedures regarding submitting a proposal, or potential RFP discrepancies, 
please contact Anne Wilkerson at (779) 348-7466 or anne.wilkerson@rockfordil.gov. 
Any interpretation of, or change made to the RFP will be made only by written addendum posted 
on the City’s secure internet site. The City of Rockford will not be responsible for the accuracy of 
any oral explanations, oral interpretations, or oral representations.  
 
REQUIRED CAPABILITIES 
 

1. The ESCO must have the demonstrated technical and managerial capabilities to provide a 
comprehensive set of energy and water services including, but not limited to, an investment 
grade audit, design, acquisition, installation, training and commissioning of new and/or 
existing energy systems.  The ESCO must also demonstrate the ability to provide project 
monitoring, savings measurement and verification and ongoing maintenance contracting .  
Additional services may include operation and maintenance for all improvements and/or 
training of Agency/Buyer’s staff on routine maintenance and operation of systems.  
Monitoring and verification services shall include appropriate measurement and timely 
reporting of the performance and savings from project. 

2. The ESCO must submit detalied energy calaculations supporting the basis for the 
guaranteed numbers for review and verification by Agency/Buyer consulting engineer.  

3. The ESCO must provide a list of refernces where they have completed similar work and the 
specific guarantee amounts. The list shall include a minimum of 5 refernces. 

 
TECHNICAL APPROACH 
Illustrate and describe the proposed techincal solution and compliance with the RFP. Items that 
must be addressed, but are not limited to, include: 
 

1. Turnkey design and implementation of improvements. 
2. Savings guarantee methods and process to prove those savings. 
3. Overall program implementation schedule and project management.  
4. Project guarntee and ongoing support and training. 
5. Finance recommendations. 
6. A description of what portion of the work, if any, will be subcontracted. 
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OVERVIEW OF TERMS AND CONDITIONS 
 
Contract Term.  No contract shall exceed 20 years in duration and may be subject to annual 
appropriations.  The duration of the contract will be mutually determined between the ESCO and 
the Agency/Buyer based on authorizing legislation, final project scope and financial factors.  
 
Guarantee.   The project must result in an ESCO asset-backed guaranteed minimum annual 
energy, water and O&M savings guarantee, as well as defined levels of occupant comfort; 
maintenance, monitoring, training or other services. Non-asset-backed gaurantees will not be 
considered. The goal of this project is to achieve savings sufficient to cover all project costs including 
lease or installment payments and fees for maintenance; monitoring; training and other services, 
on an annual basis, for the duration of the contract term.  
 
Guaranteed Savings.  Agency/Buyer requires a minimum annual guaranteed level of savings 
approach to the project.  If the project does not generate the guaranteed level of savings in any 
given year, the ESCO will be responsible for reimbursing Agency/Buyer the amount of any shortfall. 
Excess savings will not be used to reimburse the ESCO for any payments made due to shortfalls 
in other years.     
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DOCUMENT 004113 - BID FORM - STIPULATED SUM  

1.1 BID INFORMATION 

A. Bidder: ____________________________________________________. 

B. Project Name: City Hall HVAC Replacement. 

C. Project Location: 425 East State Street, Rockford, IL 61104. 

D. Owner: City of Rockford, Illinois. 

E. Owner Project Number: 115-PW-010. 

F. Architect: Larson & Darby Group, Inc. 

G. Architect Project Number: 24283. 

1.2 SPECIAL CONDITIONS OF THE PROJECT 

A. By signing and submitting this Bid, Bidder represents that while attending the mandatory Pre-
Bid visit to the site, he has inventoried Owner-provided materials and that his Bid is in 
accordance with the conditions for Owner-Furnished Materials defined above. 

1.3 BASE BID 

A. Base Bid Contract: The undersigned Bidder, having carefully examined the Procurement and 
Contracting Requirements, Conditions of the Contract, Drawings, Specifications, and all 
subsequent Addenda, as prepared by Larson & Darby Group, Inc. and Architect's consultants, 
having visited the site, and being familiar with all conditions and requirements of the Work, 
hereby agrees to furnish all material, labor, equipment and services, including all scheduled 
allowances, necessary to complete the construction of the above-named project, according to 
the requirements of the Procurement and Contracting Documents, for the stipulated sum of: 
1. _______________________________________________ Dollars ($______________). 

1.4 ALTERNATE BIDS 

A. ALT-1 ENERGEY PERFORMANCE CONTRACT: Furnish all material, labor, equipment and 
temperature control work, necessary to complete the replacement of the HVAC system in all 
floors, according to the requirements of the Energy Performance Contracting Project Request 
For Proposal and the Procurement and Contracting Documents, for the stipulated sum of: 
1. _______________________________________________ Dollars ($______________). 
 

1.5 UNIT PRICES 

A. Provide unit price/break down for the following items: 

 
1. Cooling Tower 

_______________________________________________ Dollars ($______________). 
 

2. Electric Boiler, Pumps, and Building Automation System 
_______________________________________________ Dollars ($______________). 
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3. Pumps with Variable Frequency Drive 

_______________________________________________ Dollars ($______________). 
 

4. The Building Automation System 
_______________________________________________ Dollars ($______________). 

 

1.6 BID GUARANTEE 

A. Required. 

1.7 TIME OF COMPLETION 

A. The undersigned Bidder proposes and agrees hereby to commence the Work of the Contract 
Documents on a date specified in a written Notice to Proceed to be issued by Owner, and shall 
fully complete the Work such that the Owner can occupy the Project no later than September 1, 
2015. 

1.8 ACKNOWLEDGEMENT OF ADDENDA 

A. The undersigned Bidder acknowledges receipt of and use of the following Addenda in the 
preparation of this Bid: 
1. Addendum No. 1, dated ____________________. 
2. Addendum No. 2, dated ____________________. 
3. Addendum No. 3, dated ____________________. 
4. Addendum No. 4, dated ____________________. 

1.9 BID SUPPLEMENTS 

A. The following supplements are a part of this Bid Form and are attached hereto. 
1. Bid Form Supplement - Bid Bond Form (AIA Document A310). 

1.10 CONTRACTOR'S LICENSE 

A. The undersigned further states that it is a duly licensed contractor, for the type of work 
proposed, in Rockford, Illinois, and that all fees, permits, etc., pursuant to submitting this 
proposal have been paid in full. 

1.11 SUBMISSION OF BID 

A. Respectfully submitted this ____ day of ____________, 2015. 

B. Submitted By______________________________(Name of bidding firm or corporation). 

C. Authorized Signature:____________________________________(Handwritten signature). 

D. Signed By:______________________________________________(Type or print name). 

E. Title:___________________________________(Owner/Partner/President/Vice President). 

F. Witness By:___________________________________________(Handwritten signature). 

G. Attest:_______________________________________________(Handwritten signature). 
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H. By:____________________________________________________(Type or print name). 

I. Title:_________________________________(Corporate Secretary or Assistant Secretary). 

J. Street Address:___________________________________________________________. 

K. City, State, Zip___________________________________________________________. 

L. Phone:__________________________________________________________________. 

M. License No.:_____________________________________________________________. 

N. Federal ID No.:_____________________________________(Affix Corporate Seal Here). 

END OF DOCUMENT 00 41 13 
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DOCUMENT 00 73 43 - PREVAILING WAGE RATES 
 
1  GENERAL 
 
1.1 SUMMARY 
 

A. The Contractor and Subcontractors shall pay to all laborers, workmen, and mechanics 
performing work under the Contract, not less than the prevailing rate of wages as indicated 
on the attached Prevailing Wages from the Illinois Department of Labor. 

 
 
  
End of Document 00 73 43  
  

 
 
  

 
 
    
       
  
  



Winnebago County Prevailing Wage for May 2015
(See explanation of column headings at bottom of wages)

Trade Name           RG TYP C Base   FRMAN M-F>8  OSA OSH H/W   Pensn  Vac  Trng  
==================== == === = ====== ====== ===== === === ===== ===== ===== ===== 
ASBESTOS ABT-GEN        BLD   31.130 32.130 1.5   1.5 2.0 8.240 14.14 0.000 0.800 
ASBESTOS ABT-MEC        BLD   18.950  0.000 1.5   1.5 2.0 2.700 3.350 0.000 0.000 
BOILERMAKER             BLD   45.650 49.760 2.0   2.0 2.0 6.970 17.81 0.000 0.400 
BRICK MASON             BLD   37.050 39.800 1.5   1.5 2.0 9.230 12.57 0.000 0.640 
CARPENTER               BLD   37.360 41.470 1.5   1.5 2.0 8.600 12.05 0.000 0.600 
CARPENTER               HWY   42.630 44.380 1.5   1.5 2.0 8.600 11.00 0.000 0.490 
CEMENT MASON            ALL   35.740 38.490 1.5   1.5 2.0 9.300 12.70 0.000 0.500 
CERAMIC TILE FNSHER     BLD   32.850  0.000 1.5   1.5 2.0 8.600 5.210 0.000 0.560 
COMMUNICATION TECH      BLD   36.440 40.080 1.5   1.5 2.0 10.39 12.09 0.000 0.760 
ELECTRIC PWR EQMT OP    ALL   37.890 51.480 1.5   1.5 2.0 5.000 11.75 0.000 0.380 
ELECTRIC PWR EQMT OP    HWY   39.220 53.290 1.5   1.5 2.0 5.000 12.17 0.000 0.390 
ELECTRIC PWR GRNDMAN    ALL   29.300 51.480 1.5   1.5 2.0 5.000 9.090 0.000 0.290 
ELECTRIC PWR GRNDMAN    HWY   30.330 53.290 1.5   1.5 2.0 5.000 9.400 0.000 0.300 
ELECTRIC PWR LINEMAN    ALL   45.360 51.480 1.5   1.5 2.0 5.000 14.06 0.000 0.450 
ELECTRIC PWR LINEMAN    HWY   46.950 53.290 1.5   1.5 2.0 5.000 14.56 0.000 0.470 
ELECTRIC PWR TRK DRV    ALL   30.340 51.480 1.5   1.5 2.0 5.000 9.400 0.000 0.300 
ELECTRIC PWR TRK DRV    HWY   31.400 53.290 1.5   1.5 2.0 5.000 9.730 0.000 0.310 
ELECTRICIAN             BLD   42.960 47.260 1.5   1.5 2.0 10.39 17.47 0.000 0.860 
ELEVATOR CONSTRUCTOR    BLD   46.830 52.680 2.0   2.0 2.0 13.57 14.21 3.750 0.600 
GLAZIER                 BLD   35.980 37.980 1.5   1.5 1.5 10.30 8.200 0.000 1.250 
HT/FROST INSULATOR      BLD   33.930 38.550 0.0   0.0 0.0 7.950 14.77 0.000 0.480 
IRON WORKER             ALL   36.290 38.100 2.0   2.0 2.0 8.640 22.69 0.000 0.500 
LABORER                 BLD   31.130 32.130 1.5   1.5 2.0 8.240 14.14 0.000 0.800 
LABORER                 HWY   33.560 34.310 1.5   1.5 2.0 8.240 16.39 0.000 0.800 
LABORER, SKILLED        HWY   36.160 36.910 1.5   1.5 2.0 8.240 16.39 0.000 0.800 
LATHER                  BLD   37.360 41.470 1.5   1.5 2.0 8.600 12.05 0.000 0.600 
MACHINIST               BLD   44.350 46.850 1.5   1.5 2.0 6.760 8.950 1.850 0.000 
MARBLE FINISHERS        BLD   32.850  0.000 1.5   1.5 2.0 8.600 5.210 0.000 0.560 
MARBLE MASON            BLD   35.530 35.780 1.5   1.5 2.0 8.600 7.520 0.000 0.590 
MATERIAL TESTER I       ALL   33.560  0.000 1.5   1.5 2.0 8.240 16.39 0.000 0.800 
MATERIALS TESTER II     ALL   33.560  0.000 1.5   1.5 2.0 8.240 16.39 0.000 0.800 
MILLWRIGHT              BLD   36.700 40.370 1.5   1.5 2.0 8.600 14.37 0.000 0.500 
OPERATING ENGINEER      BLD 1 42.800 46.800 2.0   2.0 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      BLD 2 42.100 46.800 2.0   2.0 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      BLD 3 39.650 46.800 2.0   2.0 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      BLD 4 37.650 46.800 2.0   2.0 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      BLD 5 46.550 46.800 2.0   2.0 2.0 17.10 11.05 0.000 1.300 
OPERATING ENGINEER      BLD 6 45.800 46.800 2.0   2.0 2.0 17.10 11.05 0.000 1.300 
OPERATING ENGINEER      BLD 7 42.800 46.800 2.0   2.0 2.0 17.10 11.05 0.000 1.300 
OPERATING ENGINEER      HWY 1 42.650 46.650 1.5   1.5 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      HWY 2 42.100 46.650 1.5   1.5 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      HWY 3 40.800 46.650 1.5   1.5 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      HWY 4 39.350 46.650 1.5   1.5 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      HWY 5 37.900 46.650 1.5   1.5 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      HWY 6 45.650 46.650 1.5   1.5 2.0 17.10 11.05 2.350 1.300 
OPERATING ENGINEER      HWY 7 45.650 46.650 1.5   1.5 2.0 17.10 11.05 2.350 1.300 
PAINTER                 ALL   36.500 38.500 1.5   1.5 1.5 10.30 8.460 0.000 1.350 
PILEDRIVER              BLD   38.360 42.580 1.5   1.5 2.0 8.600 12.05 0.000 0.600 
PILEDRIVER              HWY   42.630 44.380 1.5   1.5 2.0 8.600 11.00 0.000 0.490 
PIPEFITTER              ALL   43.100 46.120 1.5   2.0 2.0 8.220 11.29 0.000 1.000 
PIPEFITTER              BLD   43.100 46.120 1.5   1.5 2.0 8.220 11.29 0.000 1.000 
PLASTERER               BLD   34.250 37.680 1.5   1.5 2.0 9.300 12.30 0.000 0.500 
PLUMBER                 ALL   43.100 46.120 1.5   2.0 2.0 8.220 11.29 0.000 1.000 
PLUMBER                 BLD   43.100 46.120 1.5   1.5 2.0 8.220 11.29 0.000 1.000 
ROOFER                  BLD   40.100 43.100 1.5   1.5 2.0 8.280 10.54 0.000 0.530 
SHEETMETAL WORKER       BLD   37.930 40.210 1.5   1.5 2.0 6.000 16.92 0.520 0.290 
SPRINKLER FITTER        BLD   37.120 39.870 1.5   1.5 2.0 8.420 8.500 0.000 0.350 
STONE MASON             BLD   37.050 39.800 1.5   1.5 2.0 9.230 12.57 0.000 0.640 
SURVEY WORKER    -> NOT IN EFFECT      ALL   35.650 36.400 1.5   1.5 2.0 8.240 13.95 0.000 0.800 
TERRAZZO FINISHER       BLD   32.850  0.000 1.5   1.5 2.0 8.600 5.210 0.000 0.560 
TERRAZZO MASON          BLD   35.530 35.780 1.5   1.5 2.0 8.600 7.520 0.000 0.590 
TILE LAYER              BLD   37.360 41.470 1.5   1.5 2.0 8.600 12.05 0.000 0.600 
TILE MASON              BLD   35.530 35.780 1.5   1.5 2.0 8.600 7.520 0.000 0.590 
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TRUCK DRIVER            ALL 1 35.020  0.000 1.5   1.5 2.0 8.600 8.600 0.000 0.200 
TRUCK DRIVER            ALL 2 35.170  0.000 1.5   1.5 2.0 8.600 8.600 0.000 0.200 
TRUCK DRIVER            ALL 3 35.370  0.000 1.5   1.5 2.0 8.600 8.600 0.000 0.200 
TRUCK DRIVER            ALL 4 35.480  0.000 1.5   1.5 2.0 8.600 8.600 0.000 0.200 
TUCKPOINTER             BLD   37.050 39.800 1.5   1.5 2.0 9.230 12.57 0.000 0.640 

Legend:  

Explanations
WINNEBAGO COUNTY

The following list is considered as those days for which holiday rates
of wages for work performed apply: New Years Day, Memorial Day,
Fourth of July, Labor Day, Thanksgiving Day, Christmas Day and
Veterans Day in some classifications/counties.  Generally, any of
these holidays which fall on a Sunday is celebrated on the following
Monday.  This then makes work performed on that Monday payable at the
appropriate overtime rate for holiday pay. Common practice in a given
local may alter certain days of celebration.  If in doubt, please
check with IDOL.

EXPLANATION OF CLASSES

ASBESTOS - GENERAL - removal of asbestos material/mold and hazardous
materials from any place in a building, including mechanical systems
where those mechanical systems are to be removed.  This includes the
removal of asbestos materials/mold and hazardous materials from
ductwork or pipes in a building when the building is to be demolished
at the time or at some close future date.
ASBESTOS - MECHANICAL - removal of asbestos material from mechanical
systems, such as pipes, ducts, and boilers, where the mechanical
systems are to  remain.

CERAMIC TILE FINISHER, MARBLE FINISHER, TERRAZZO FINISHER

Assisting, helping or supporting the tile, marble and terrazzo
mechanic by performing their historic and traditional work assignments
required to complete the proper installation of the work covered by
said crafts. The term "Ceramic" is used for naming the classification
only and is in no way a limitation of the product handled.  Ceramic
takes into consideration most hard tiles.

COMMUNICATIONS TECHNICIAN

Installing, manufacturing, assembling and maintaining sound and
intercom, protection alarm (security), fire alarm, master antenna
television, closed  circuit television, low voltage control for
computers and/or door monitoring, school communications systems,
telephones and servicing of nurse and emergency  calls, and the
installation and maintenance of transmit and receive antennas,
transmitters, receivers, and associated apparatus which operates in
conjunction  with above systems.  All work associated with these
system installations will be included EXCEPT the installation of
protective metallic conduit in new  construction projects (excluding
less than ten-foot, runs strictly for protection of cable) and 120
volt AC (or higher) power wiring and associated hardware.

RG (Region)
TYP  (Trade Type - All,Highway,Building,Floating,Oil & Chip,Rivers)
C  (Class)
Base (Base Wage Rate)
FRMAN (Foreman Rate)
M-F>8 (OT required for any hour greater than 8 worked each day, Mon through Fri.
OSA  (Overtime (OT) is required for every hour worked on Saturday)
OSH  (Overtime is required for every hour worked on Sunday and Holidays)
H/W  (Health & Welfare Insurance)
Pensn (Pension)
Vac (Vacation)
Trng (Training)
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LABORER, SKILLED - HIGHWAY

Individuals engaged in the following types of work, irrespective of
the site of the work:  asbestos abatement worker, handling of any
materials with any foreign matter harmful to skin or clothing, track
laborer, cement handlers, chloride handlers, the unloading and loading
with steel workers and re-bars, concrete workers wet, tunnel helpers
in free air, batch dumpers, mason tenders, kettle and tar men, tank
cleaners, plastic installers, scaffold workers, motorized buggies or
motorized unit used for wet concrete or handling of building
materials, laborers with de-watering systems, sewer workers plus
depth, rod and chainmen with technical engineers, rod and chainmen
with land surveyors, rod and chainmen with surveyors, vibrator
operators, cement silica, clay, fly ash, lime and plasters, handlers
(bulk or bag), cofferdam workers plus depth, on concrete paving,
placing, cutting and tying of reinforcing, deck hand, dredge hand, and
shore laborers, bankmen on floating plant, grade checker, power
tools, front end man on chip spreaders, cassion workers plus depth,
gunnite nozzle men, lead man on sewer work, welders, cutters, burners
and torchmen, chainsaw operators, jackhammer and drill operators,
layout man and/or drainage tile layer, steel form setter - street and
highway, air tamping hammermen, signal man on crane, concrete saw
operator, screedman on asphalt pavers, laborers tending masons with
hot material or where foreign materials are used, mortar mixer
operators, multiple concrete duct - leadsman, lumen, asphalt raker,
curb asphalt machine operator, ready mix scalemen (permanent, portable
or temporary plant), laborers handling masterplate or similar
materials, laser beam operator, con-crete burning machine operator,
coring machine operator, plaster ten-der, underpinning and shoring of
buildings, pump men, manhole and catch basin, dirt and stone tamper,
hose men on concrete pumps, haz-ardous waste worker, lead base paint
abatement worker, lining of pipe, refusing machine, assisting on
direct boring machine, the work of lay-ing watermain, fire hydrants,
all mechanical joints to watermain work, sewer worker, and tapping
water service and forced lift station mechanical worker.

MATERIAL TESTER I:  Hand coring and drilling for testing of materials;
field inspection of uncured concrete and asphalt.

MATERIAL TESTER II:  Field inspection of welds, structural steel,
fireproofing, masonry, soil, facade, reinforcing steel, formwork,
cured concrete, and concrete and asphalt batch plants; adjusting
proportions of bituminous mixtures.

OPERATING ENGINEERS - BUILDING

Class 1.  Asphalt Plant; Asphalt Spreader; Autograde; Backhoes with
Caisson Attachment; Batch Plant; Benoto (requires Two Engineers);
Boiler and Throttle Valve; Caisson Rigs; Central Redi-Mix Plant;
Combination Back Hoe Front End-loader Machine; Compressor and Throttle
Valve; Concrete Breaker (Truck Mounted); Concrete Conveyor; Concrete
Paver (over 27E cu. ft.): Concrete Paver (27 cu. ft. and under);
Concrete Placer; Concrete Pump (Truck Mounted); Concrete Conveyor
(Truck Mounted); Concrete Tower; Cranes, All; GCI and similar types
(required two operators only); Cranes, Hammerhead; Creter Crane;
Crusher, Stone, etc.; Derricks, All; Derricks, Traveling; Formless
Curb and Gutter Machine; Grader, Elevating; Grouting Machines;
Highlift Shovels or Front Endloader 2-1/4 yd. and over; Hoists,
Elevators, outside type rack and pinion and similar machines; Hoists,
one, two and three Drum; Hoists, Two Tugger One Floor; Hydraulic
Backhoes; Hydraulic Boom Trucks; Hydro Vac (and similar equipment -
excluding hose work and any sewer work); Locomotives, All; Lubrication
Technician; Manipulators; Motor Patrol; Pile Drivers and Skid Rig;
Post Hole Digger; Pre-Stress Machine; Pump Cretes Dual Ram; Pump
Cretes: Squeeze Cretes - Screw Type Pumps, Gypsum Bulker and Pump;
Raised and Blind Hole Drill; Rock Drill (self-propelled); Rock Drill -
Truck Mounted; Roto Mill Grinder; Scoops - Tractor Drawn; Slipform
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Paver; Scrapers Prime Movers; Straddle Buggies; Tie Back Machine;
Tractor with Boom and Side Boom; Trenching Machines.

Class 2. Bobcat (over 3/4 cu. yd.); Boilers; Brick Forklift; Broom,
All Power Propelled; Bulldozers; Concrete Mixer (Two Bag and Over);
Conveyor, Portable; Forklift Trucks; Highlift Shovels or Front
Endloaders under 2-1/4 yd.; Hoists, Automatic; Hoists, Sewer Dragging
Machine; Hoists, Tugger Single Drum; Laser Screed; Rollers, All; Steam
Generators; Tractors, All; Tractor Drawn Vibratory Roller; Winch
Trucks with "A" Frame.

Class 3. Air Compressor; Asphalt Spreader; Combination - Small
Equipment Operator; Generators; Heaters, Mechanical; Hoists, Inside
Elevators - (Rheostat Manual Controlled); Hydraulic Power Units (Pile
Driving, Extracting, or Drilling - with a seat); Lowboys; Pumps, Over
3" (1 to 3 not to exceed total of 300 ft.); Pumps, Well Points;
Welding Machines (2 through 5); Winches, 4 Small Electric Drill
Winches; Bobcat (up to and including 3/4 cu. yd.).

Class 4. Elevator push button with automatic doors; Hoists, Inside;
Oilers; Brick Forklift.

Class 5. Assistant Craft Foreman

Class 6. Mechanics; Welders.

Class 7. Gradall

OPERATING ENGINEERS - HIGHWAY CONSTRUCTION

Class 1. Asphalt Plant; Asphalt Heater and Planer Combination; Asphalt
Heater Scarfire; Asphalt Silo Tender; Asphalt Spreader; Autograder;
ABG Paver; Backhoes with Caisson Attachment; Ballast Regulator; Belt
Loader; Caisson Rigs; Car Dumper; Central Redi-Mix Plant; Backhoe
w/shear attachments; Combination Backhoe Front Endloader Machine, (1
cu. yd. Backhoe Bucket or over or with attachments); Concrete Breaker
(Truck Mounted); Concrete Conveyor; Concrete Paver over 27E cu. ft.;
Concrete Placer; Concrete Tube Float; Cranes, all attachments; Cranes,
Tower of all types; Creter Crane; Crusher, Stone, etc.; Derricks,
All; Derrick Boats; Derricks, Traveling; Directional Boring Machine
over 12"; Dredges; Formless Curb and Gutter Machine; Grader,
Elevating; Grader, Motor Grader, Motor Patrol, Auto Patrol, Form
Grader, Pull Grader, Subgrader; Guard Rail Post Driver Mounted;
Hoists, One, Two and Three Drum; Hydraulic Backhoes; Hydro Vac, Self
Propelled, Truck Mounted (excluding hose work and any sewer work);
Lubrication Technician; Manipulators; Pile Drivers and Skid Rig;
Pre-Stress Machine; Pump Cretes Dual Ram; Rock Drill - Crawler or Skid
Rig; Rock Drill - Truck Mounted; Rock/Track Tamper; Roto Mill
Grinder; Slip-Form Paver; Snow Melters; Soil Test Drill Rig (Truck
Mounted); Straddle Buggies; GCI Crane; Hydraulic Telescoping Form
(Tunnel); Tie Back Machine; Tractor Drawn Belt Loader; Tractor Drawn
Belt Loader with attached pusher; Tractor with Boom; Tractaire with
Attachments; Traffic Barrier Conveyor Machine; Raised or Blind Hole
Drills; Trenching Machine (over 12"); Truck Mounted Concrete Pump with
Boom; Truck Mounted Concrete Conveyor; Work Boat (no license required
- 90 h.p. or above); Underground Boring and/or Mining Machines; Wheel
Excavator; Widener (APSCO).

Class 2. Batch Plant; Bituminous Mixer; Boiler and Throttle Valve;
Bulldozers; Car Loader Trailing Conveyors; Combination Backhoe Front
Endloader Machine (less than 1 cu. yd. Backhoe Bucket or over or with
attachments); Compressor and Throttle Valve; Compressor, Common
Receiver (3); Concrete Breaker or Hydro Hammer; Concrete Grinding
Machine; Concrete Mixer or Paver 7S Series to and including 27 cu.
ft.; Concrete Spreader; Concrete Curing Machine, Burlap Machine,
Belting Machine and Sealing Machine; Concrete Wheel Saw (large
self-propelled - excluding walk-behinds and hand-held); Conveyor Muck
Cars (Haglund or Similar Type); Drills, all; Finishing Machine -
Concrete; Highlift Shovels or Front Endloader; Hoist - Sewer Dragging
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Machine; Hydraulic Boom Trucks (All Attachments); Hydro Blaster; All
Locomotives, Dinky; Off-Road Hauling Units; Non-Self Loading Dump;
Ejection Dump; Pump Cretes: Squeeze Cretes - Screw Type Pumps, Gypsum
Bulker and Pump; Roller, Asphalt; Rotary Snow Plows; Rototiller,
Seaman, etc., self-propelled; Scoops - Tractor Drawn; Self-Propelled
Compactor; Spreader - Chip - Stone, etc.; Scraper; Scraper - Prime
Mover in Tandem (Regardless of Size); Tank Car Heater; Tractors, Push,
Pulling Sheeps Foot, Disc, Compactor, etc.; Tug Boats.

Class 3.  Boilers; Brooms, All Power Propelled; Cement Supply Tender;
Compressor, Common Receiver (2); Concrete Mixer (Two Bag and Over);
Conveyor, Portable; Farm-Type Tractors Used for Mowing, Seeding, etc.;
Fireman on Boilers; Forklift Trucks; Grouting Machine; Hoists,
Automatic; Hoists, All Elevators; Hoists, Tugger Single Drum; Jeep
Diggers; Low Boys; Pipe Jacking Machines; Post-Hole Digger; Power Saw,
Concrete Power Driven; Pug Mills; Rollers, other than asphalt; Seed
and Straw Blower; Steam Generators; Stump Machine; Winch Trucks with
"A" Frame; Work Boats; Tamper - Form - Motor Driven.

Class 4.  Air Compressor - Small and Large; Asphalt Spreader, Backend
Man; Bobcat (Skid Steer) all; Brick Forklift; Combination - Small
Equipment Operator; Directional Boring Machine up to 12"; Generators;
Heaters, Mechanical; Hydraulic Power Unit (Pile Driving, Extracting,
or Drilling); Hydro-Blaster; Light Plants, All (1 through 5); Pumps,
over 3" (1 to 3 not to exceed a total of 300 ft.); Pumps, Well Points;
Tractaire; Trencher 12" and under; Welding Machines (2 through 5);
Winches, 4 Small Electric Drill Winches.

Class 5. Oilers and Directional Boring Machine Locator.

Class 6. Field Mechanics and Field Welders

Class 7. Gradall and machines of like nature.

SURVEY WORKER - Operated survey equipment including data collectors,
G.P.S. and robotic instruments, as well as conventional levels and
transits.

TRUCK DRIVER - BUILDING, HEAVY AND HIGHWAY CONSTRUCTION
Class 1.  Two or three Axle Trucks.  A-frame Truck when used for
transportation purposes; Air Compressors and Welding Machines,
including those pulled by  cars, pick-up trucks and tractors;
Ambulances; Batch Gate Lockers; Batch Hopperman; Car and Truck
Washers; Carry-alls; Fork Lifts and Hoisters; Helpers;  Mechanics
Helpers and Greasers; Oil Distributors 2-man operation; Pavement
Breakers; Pole Trailer, up to 40 feet; Power Mower Tractors;
Self-propelled Chip  Spreader; Skipman; Slurry Trucks, 2-man
operation; Slurry Truck Conveyor Operation, 2 or 3 man; TTeamsters
Unskilled dumpman; and Truck Drivers hauling  warning lights,
barricades, and portable toilets on the job site.

Class 2.  Four axle trucks; Dump Crets and Adgetors under 7 yards;
Dumpsters, Track Trucks, Euclids, Hug Bottom Dump Turnapulls or
Turnatrailers when pulling  other than self-loading equipment or
similar equipment under 16 cubic yards; Mixer Trucks under 7 yeards;
Ready-mix Plant Hopper Operator, and Winch Trucks,  2 Axles.

Class 3.  Five axle trucks; Dump Crets and Adgetors 7 yards and over;
Dumpsters, Track Trucks, Euclids, Hug Bottom Dump Turnatrailers or
turnapulls when  pulling other than self-loading equipment or similar
equipment over 16 cubic yards; Explosives and/or Fission Material
Trucks; Mixer Trucks 7 yards or over;  Mobile Cranes while in transit;
Oil Distributors, 1-man operation; Pole Trailer, over 40 feet; Pole
and Expandable Trailers hauling material over 50 feet long; Slurry
trucks, 1-man operation; Winch trucks, 3 axles or more;
Mechanic--Truck Welder and Truck Painter.

Class 4.  Six axle trucks; Dual-purpose vehicles, such as mounted
crane trucks with hoist and accessories; Foreman; Master Mechanic;
Self-loading equipment  like P.B. and trucks with scoops on the front.
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Other Classifications of Work:

For definitions of classifications not otherwise set out, the
Department generally has on file such definitions which are available.
If a task to be performed is not subject to one of the
classifications of pay set out, the Department will  upon being
contacted state which neighboring county has such a classification and
provide such rate, such rate being deemed to exist by reference in
this  document.  If no neighboring county rate applies to the task,
the Department shall undertake a special determination, such special
determination  being then deemed to have existed under this
determination.  If a project requires these, or any classification not
listed, please contact IDOL at 217-782-1710 for  wage rates or
clarifications.

LANDSCAPING

Landscaping work falls under the existing classifications for laborer,
operating engineer and truck driver.  The work performed by landscape
plantsman and  landscape laborer is covered by the existing
classification of laborer.  The work performed by landscape operators
(regardless of equipment used or its size) is  covered by the
classifications of operating engineer.  The work performed by
landscape truck drivers (regardless of size of truck driven) is
covered by the  classifications of truck driver.
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CITY HALL HVAC REPLACEMENT 
ROCKFORD, ILLINOIS 
 

 
L&D #24283 SUMMARY 011000 - 1 

SECTION 01 10 00 - SUMMARY 

PART 1 - GENERAL 

1.1 SUMMARY OF WORK 

A. The Work consists of HVAC Replacement at Rockford City Hall, 425 East State Street, 
Rockford, IL 61104. 

1.2 WORK RESTRICTIONS 

A. Contractor's Use of Premises:  During construction, Contractor will have limited use of building 
indicated.  Contractor's use of premises is limited as follows: 
1. Owner will occupy premises during construction.  Perform construction during normal 

working hours (8 AM to 5 PM Monday thru Friday, other than holidays), unless otherwise 
agreed to in advance by Owner.  Clean up work areas and return to a useable condition 
at the end of each work period. 

2. Construction work that may interrupt the Owner normal daily usage of the premises shall 
be performed outside the normal working hours at no additional cost to the owner. Such 
work shall be coordinated and agreed to in advance by the Owner. 

3. Replacement of HVAC equipment shall be scheduled and coordinated with the Owner to 
be performed on a floor by floor basis.  

4. Existing Cooling Tower replacement will require the use of crane equipment and will 
result in partial and/or temporary road closing. Contractor shall schedule & coordinate the 
time of cooling tower removal with Owner. Any road closing shall be coordinated and 
approved by the authority having jurisdiction. This coordination and approval shall be the 
responsibility of this contractor. 

5. Repair, patch, and fix as required to restore original condition any disturbed or damaged 
pavement or grass resulted from this project.     

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 01 10 00 
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ROCKFORD, ILLINOIS 
 

 
L&D #24283 PRICE AND PAYMENT PROCEDURES 012000 - 1 

SECTION 01 20 00 - PRICE AND PAYMENT PROCEDURES 

PART 1 - GENERAL 

1.1 CONTRACT MODIFICATION PROCEDURES 

A. On Owner's approval of a proposal from Contractor on AIA Document G709, Architect will issue 
a Change Order on AIA Document G701, for all changes to the Contract Sum or the Contract 
Time. 

B. When Owner and Contractor disagree on the terms of a proposal, Architect may issue a 
Construction Change Directive on AIA Document G714, instructing Contractor to proceed with 
the change, for subsequent inclusion in a Change Order.  Construction Change Directive will 
contain a description of the change and designate the method to be followed to determine 
changes to the Contract Sum or the Contract Time. 

1.2 PAYMENT PROCEDURES 

A. Submit 3 copies of each application for payment on AIA Document G702/703, according to the 
schedule established in Owner/Contractor Agreement. 
1. With each Application for Payment, submit waivers of mechanic's liens from 

subcontractors, sub-subcontractors, and suppliers for construction period covered by the 
previous application. 

2. Submit final Application for Payment after completion of Project closeout procedures with 
release of liens and supporting documentation. 
a. Include consent of surety to final payment on AIA Document G707 and insurance 

certificates. 
b. Submit final meter readings for utilities, a record of stored fuel, and similar data as 

of the date of Substantial Completion. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 01 20 00 
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L&D #24283 ADMINISTRATIVE REQUIREMENTS 013000 - 1 

SECTION 01 30 00 - ADMINISTRATIVE REQUIREMENTS 

PART 1 - GENERAL 

1.1 PROJECT MANAGEMENT AND COORDINATION 

A. Coordinate construction to ensure efficient and orderly installation of each part of the Work. 

B. Schedule and conduct progress meetings at Project site at regular intervals.  Notify Owner and 
Architect of meeting dates and times.  Require attendance of each subcontractor or other entity 
concerned with current progress or involved with planning or coordination of future activities. 
1.  Record minutes and distribute to everyone concerned, including Owner and Architect. 

1.2 SUBMITTAL PROCEDURES 

A. Coordinate each submittal with fabrication, purchasing, testing, delivery, other submittals, and 
related activities that require sequential activity. 
1. No extension of the Contract Time will be authorized because of failure to transmit 

submittals enough in advance of the Work to permit processing, including resubmittals. 
2. Submit three copies of each submittal.  Architect will return one copy. 
3. Architect will return submittals, without review, received from sources other than 

Contractor. 

B. Place a permanent label or title block on each submittal for identification.  Provide a space 
approximately 6 by 8 inches on label or beside title block to record Contractor's review and 
approval markings and action taken by Architect.  Include the following information on the label: 
1. Project name. 
2. Date. 
3. Name and address of Contractor. 
4. Name and address of subcontractor or supplier. 
5. Number and title of appropriate Specification Section. 

C. Identify deviations from the Contract Documents on submittals. 

D. Contractor's Construction Schedule Submittal Procedure:  Submit two copies of schedule within 
10 days after date established for Commencement of the Work. 

PART 2 - PRODUCTS 

2.1 ACTION SUBMITTALS 

A. Product Data:  Mark each copy to show applicable products and options.  Include the following: 
1. Manufacturer's written recommendations, product specifications, and installation 

instructions. 
2. Wiring diagrams showing factory-installed wiring. 
3. Printed performance curves and operational range diagrams. 
4. Testing by recognized testing agency. 
5. Compliance with specified standards and requirements. 

B. Shop Drawings:  Prepare Project-specific information, drawn accurately to scale.  Do not base 
Shop Drawings on reproductions of the Contract Documents or standard printed data.  Submit 
on sheets at least 8-1/2 by 11 inches but no larger than 30 by 42 inches.  Include the following: 
1. Dimensions and identification of products. 
2. Fabrication and installation drawings and roughing-in and setting diagrams. 
3. Wiring diagrams showing field-installed wiring. 
4. Notation of coordination requirements. 
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L&D #24283 ADMINISTRATIVE REQUIREMENTS 013000 - 2 

5. Notation of dimensions established by field measurement. 

2.2 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Gantt-Chart Schedule:  Submit a comprehensive, fully developed, horizontal Gantt-chart-type 
schedule within 10 days of date established for the Notice of Award. 

B. Preparation:  Indicate each significant construction activity separately.  Identify first workday of 
each week with a continuous vertical line. 

PART 3 - EXECUTION 

3.1 SUBMITTAL REVIEW 

A. Review each submittal and check for coordination with other Work of the Contract and for 
compliance with the Contract Documents.  Note corrections and field dimensions.  Mark with 
approval stamp before submitting to Architect. 

B. Architect will review each action submittal, make marks to indicate corrections or modifications 
required, stamp and mark as appropriate to indicate action taken, and return copies less those 
retained. 

3.2 CONTRACTOR'S CONSTRUCTION SCHEDULE 

A. Distribute copies of approved schedule to Owner, Architect, subcontractors, testing and 
inspecting agencies, and parties identified by Contractor with a need-to-know schedule 
responsibility.  When revisions are made, distribute updated schedules to the same parties. 

END OF SECTION 01 30 00 
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L&D #24283 TEMPORARY FACILITIES AND CONTROLS 015000 - 1 

SECTION 01 50 00 - TEMPORARY FACILITIES AND CONTROLS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. Use water and electric power from Owner's existing system without metering and without 
payment of use charges. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 TEMPORARY UTILITIES 

A. General:  Arrange with utility company, Owner, and existing users for time when service can be 
interrupted, if necessary, to make connections for temporary services. 

B. Sanitary Facilities:  Owner will permit Contractor’s use of existing toilets. 

END OF SECTION 01 50 00 
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L&D #24283 PRODUCT REQUIREMENTS 016000 - 1 

SECTION 01 60 00 - PRODUCT REQUIREMENTS 

PART 1 - GENERAL 

1.1 SECTION REQUIREMENTS 

A. The term "product" includes the terms "material," "equipment," "system," and terms of similar 
intent. 

B. Product Substitutions:  Substitutions include changes in products, materials, equipment, and 
methods of construction from those required by the Contract Documents and proposed by 
Contractor after award of the Contract. 
1. Submit three copies of each request for product substitution. 
2. Submit requests within 10 days after the Notice of Award. 
3. Do not submit unapproved substitutions on Shop Drawings or other submittals. 
4. Identify product to be replaced and show compliance with requirements for substitutions.  

Include a detailed comparison of significant qualities of proposed substitution with those 
of the Work specified, a list of changes needed to other parts of the Work required to 
accommodate proposed substitution, and any proposed changes in the Contract Sum or 
the Contract Time should the substitution be accepted. 

5. Architect will review the proposed substitution and notify Contractor of its acceptance or 
rejection by Change Order. 

C. Comparable Product Requests: 
1. Submit three copies of each request for comparable product.  Do not submit unapproved 

products on Shop Drawings or other submittals. 
2. Identify product to be replaced and show compliance with requirements for comparable 

product requests.  Include a detailed comparison of significant qualities of proposed 
substitution with those of the Work specified. 

3. Architect will review the proposed product and notify Contractor of its acceptance or 
rejection. 

D. Deliver, store, and handle products using means and methods that will prevent damage, 
deterioration, and loss, including theft.  Comply with manufacturer's written instructions. 
1. Schedule delivery to minimize long-term storage at Project site and to prevent 

overcrowding of construction spaces. 
2. Deliver products to Project site in manufacturer's original sealed container or packaging, 

complete with labels and instructions for handling, storing, unpacking, protecting, and 
installing. 

3. Inspect products on delivery to ensure compliance with the Contract Documents and to 
ensure that products are undamaged and properly protected. 

4. Store materials in a manner that will not endanger Project structure. 
5. Store products that are subject to damage by the elements, under cover in a weathertight 

enclosure above ground, with ventilation adequate to prevent condensation. 

E. Warranties specified in other Sections shall be in addition to, and run concurrent with, other 
warranties required by the Contract Documents.  Manufacturer's disclaimers and limitations on 
product warranties do not relieve Contractor of obligations under requirements of the Contract 
Documents. 

PART 2 - PRODUCTS 

2.1 PRODUCT OPTIONS 

A. Provide products that comply with the Contract Documents, are undamaged, and are new at the 
time of installation. 
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1. Provide products complete with accessories, trim, finish, and other devices and 
components needed for a complete installation and the intended use and effect. 

2. Descriptive, performance, and reference standard requirements in the Specifications 
establish "salient characteristics" of products. 

B. Product Selection Procedures: 
1. Where Specifications name a single product or manufacturer, provide the item indicated 

that complies with requirements. 
2. Where Specifications include a list of names of products or manufacturers, provide one of 

the items indicated that complies with requirements. 
3. Where Specifications include a list of names of products or manufacturers, accompanied 

by the term "available products" or "available manufacturers," provide one of the named 
items that complies with requirements.  Comply with provisions for "comparable product 
requests" for consideration of an unnamed product. 

4. Where Specifications name a product as the "basis-of-design" and include a list of 
manufacturers, provide the named product.  Comply with provisions for "comparable 
product requests" for consideration of an unnamed product by the other named 
manufacturers. 

5. Where Specifications name a single product as the "basis-of-design" and no other 
manufacturers are named, provide the named product.  Comply with provisions for 
"comparable product requests" for consideration of an unnamed product by another 
manufacturer. 

6. Where Specifications name “Approved Equal”. Submit full product documentation for 
Architect approval. 

C. Unless otherwise indicated, Architect will select color, pattern, and texture of each product from 
manufacturer's full range of options that includes both standard and premium items. 

PART 3 - EXECUTION (Not Applicable) 

END OF SECTION 01 60 00 
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SECTION 01 70 00 - EXECUTION AND CLOSEOUT REQUIREMENTS 

PART 1 - GENERAL 

1.1 CLOSEOUT SUBMITTALS 

A. Record Drawings:  Contractor shall maintain a set of prints of the Contract Drawings as Record 
Drawings.  Mark to show actual installation where installation varies from that shown originally. 
1. Identify and date each Record Drawing; include the designation "PROJECT RECORD 

DRAWING" in a prominent location. 

B. Operation and Maintenance Data:  Submit one copy of manual.  Organize data into three-ring 
binders with identification on front and spine of each binder, and envelopes for folded drawings.  
Include the following: 
1. Manufacturer's operation and maintenance documentation. 
2. Maintenance and service schedules. 
3. Maintenance service contracts. 
4. Emergency instructions. 
5. Spare parts list. 
6. Wiring diagrams. 
7. Copies of warranties. 

PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION AND PREPARATION 

A. Examine substrates and conditions for compliance with manufacturer's written requirements 
including, but not limited to, surfaces that are sound, level, plumb, smooth, clean, and free of 
deleterious substances; substrates within installation tolerances; and application conditions 
within environmental limits.  Proceed with installation only after unsatisfactory conditions have 
been corrected. 

B. Before proceeding to lay out the Work, verify layout information shown on Drawings, in relation 
to property survey and existing benchmarks. 

C. Take field measurements as required to fit the Work properly.  Where fabricated products are to 
be fitted to other construction, verify dimensions by field measurement before fabrication and, 
when possible, allow for fitting and trimming during installation. 

3.2 CUTTING AND PATCHING 

A. Do not cut structural members or operational elements without prior written approval of 
Architect. 

B. Where existing services/systems are required to be removed, relocated, or abandoned, bypass 
such services/systems before cutting to minimize interruption to occupied areas. 

C. Patch with durable seams that are as invisible as possible.  Provide materials and comply with 
installation requirements specified in other Sections. 
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3.3 INSTALLATION 

A. Comply with manufacturer's written instructions for installation.  Anchor each product securely in 
place, accurately located and aligned with other portions of the Work.  Clean exposed surfaces 
and protect from damage. 

B. Clean Project site and work areas daily, including common areas. 

3.4 FINAL CLEANING 

A. Complete the following cleaning operations before requesting inspection for certification of 
Substantial Completion: 
1. Remove labels that are not permanent. 
2. Clean transparent materials, including mirrors.  Remove excess glazing compounds.  

Replace chipped or broken glass. 
3. Clean exposed finishes to a dust-free condition, free of stains, films, and foreign 

substances.  Sweep concrete floors broom clean. 
4. Vacuum carpeted surfaces and wax resilient flooring. 
5. Wipe surfaces of mechanical and electrical equipment.  Remove excess lubrication.  

Clean plumbing fixtures.  Clean light fixtures, lamps, globes, and reflectors. 
6. Clean Project site, yard, and grounds, in areas disturbed by construction activities.  

Sweep paved areas; remove stains, spills, and foreign deposits.  Rake grounds to a 
smooth, even-textured surface. 

3.5 CLOSEOUT PROCEDURES 

A. Substantial Completion:  Before requesting Substantial Completion inspection, complete the 
following: 
1. Prepare a list of items to be completed and corrected (punch list), the value of items on 

the list, and reasons why the Work is not complete. 
2. Advise Owner of pending insurance changeover requirements. 
3. Submit specific warranties, maintenance service agreements, and similar documents. 
4. Obtain and submit releases permitting Owner unrestricted use of the Work and access to 

services and utilities.  Include occupancy permits, operating certificates, and similar 
releases. 

5. Submit Record Drawings, operation and maintenance manuals, and similar final record 
information. 

6. Deliver tools, spare parts, extra materials, and similar items. 
7. Make final changeover of permanent locks and deliver keys to Owner. 
8. Complete startup testing of systems. 
9. Remove temporary facilities and controls. 
10. Submit changeover information related to Owner's occupancy, use, operation, and 

maintenance. 
11. Complete final cleaning requirements, including touchup painting. 
12. Touch up and otherwise repair and restore marred exposed finishes to eliminate visual 

defects. 

B. Submit a written request for inspection for Substantial Completion.  On receipt of request, 
Architect will proceed with inspection or advise Contractor of unfulfilled requirements.  Architect 
will prepare the Certificate of Substantial Completion after inspection or will advise Contractor of 
items that must be completed or corrected before certificate will be issued. 

C. Request inspection for Final Completion, once the following are complete: 
1. Submit a copy of Substantial Completion inspection list stating that each item has been 

completed or otherwise resolved for acceptance. 
2. Instruct Owner's personnel in operation, adjustment, and maintenance of products, 

equipment, and systems. 
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D. Request reinspection when the Work identified in previous inspections as incomplete is 
completed or corrected. 

E. Submit a written request for final inspection for acceptance.  On receipt of request, Architect will 
proceed with inspection or advise Contractor of unfulfilled requirements.  Architect will prepare 
final Certificate for Payment after inspection or will advise Contractor of items that must be 
completed or corrected before certificate will be issued. 

3.6 DEMONSTRATION AND TRAINING 

A. Engage qualified instructors to instruct Owner's personnel to adjust, operate, and maintain 
systems, subsystems, and equipment not part of a system.  Include a detailed review of the 
following: 
1. Include instruction for basis of system design and operational requirements, review of 

documentation, emergency procedures, operations, adjustments, troubleshooting, 
maintenance, and repairs. 

END OF SECTION 01 70 00 
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SECTION 23 09 00 - INSTRUMENTATION AND CONTROL FOR HVAC 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, Division 00 Information for Bidders, and Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. This Section includes control equipment for HVAC systems and components, including control 
components for terminal heating and cooling units not supplied with factory-wired controls. 

B. Related Sections include the following: 

1. Section 23 09 93 "Sequence of Operations for HVAC Controls" for requirements that 
relate to this Section. 

1.3 DEFINITIONS 

A. DDC:  Direct digital control. 

B. I/O:  Input/output. 

C. MS/TP:  Master slave/token passing. 

D. PID:  Proportional plus integral plus derivative. 

E. RTD:  Resistance temperature detector. 

F. BAS: Building Automation System  

1.4 SYSTEM PERFORMANCE 

A. Comply with the following performance requirements: 

1. Object Command:  Reaction time of less than two seconds between operator command 
of a binary object and device reaction. 

2. Program Execution Frequency:  Run capability of applications as often as five seconds, 
but selected consistent with mechanical process under control. 

3. Performance:  Programmable controllers shall execute DDC PID control loops, and scan 
and update process values and outputs at least once per second. 

4. Reporting Accuracy and Stability of Control:  Report values and maintain measured 
variables within tolerances as follows: 

a. Space Temperature:  Plus or minus 1 deg F. 
b. Ducted Air Temperature:  Plus or minus 1 deg F. 
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c. Outside Air Temperature:  Plus or minus 2 deg F. 
d. Dew Point Temperature:  Plus or minus 3 deg F. 
e. Temperature Differential:  Plus or minus 0.25 deg F. 
f. Relative Humidity:  Plus or minus 5 percent. 
g. Carbon Dioxide:  Plus or minus 50 ppm. 

1.5 ACTION SUBMITTALS 

A. Product Data:  Include manufacturer's technical literature for each control device.  Indicate 
dimensions, capacities, performance characteristics, electrical characteristics, finishes for 
materials, and installation and startup instructions for each type of product indicated. 

1. DDC System Hardware:  Bill of materials of equipment indicating quantity, manufacturer, 
and model number.  Include technical data for operator workstation equipment, interface 
equipment, control units, transducers/transmitters, sensors, actuators, valves, 
relays/switches, control panels, and operator interface equipment. 

2. Controlled Systems:  Instrumentation list with element name, type of device, 
manufacturer, model number, and product data.  Include written description of sequence 
of operation including schematic diagram. 

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of each field 
connection. 

1. Bill of materials of equipment indicating quantity, manufacturer, and model number. 
2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control 

devices. 
3. Wiring Diagrams:  Power, signal, and control wiring. 
4. Details of control panel faces, including controls, instruments, and labeling. 
5. Written description of sequence of operation. 
6. Schedule of dampers including size, leakage, and flow characteristics. 
7. Schedule of valves including flow characteristics. 
8. DDC System Hardware: 

a. Wiring diagrams for control units with termination numbers. 
b. Schematic diagrams and floor plans for field sensors and control hardware. 
c. Schematic diagrams for control, communication, and power wiring, showing trunk 

data conductors and wiring between operator workstation and control unit 
locations. 

9. Controlled Systems: 

a. Schematic diagrams of each controlled system with control points labeled and 
control elements graphically shown, with wiring. 

b. Scaled drawings showing mounting, routing, and wiring of elements including 
bases and special construction. 

c. Written description of sequence of operation including schematic diagram. 
d. Points list. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For HVAC instrumentation and control system to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in 
Section 01 78 23 "Operation and Maintenance Data," include the following: 
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1. Maintenance instructions and lists of spare parts for each type of control device and 
compressed-air station. 

2. Interconnection wiring diagrams with identified and numbered system components and 
devices. 

3. Inspection period, cleaning methods, cleaning materials recommended, and calibration 
tolerances. 

4. Calibration records and list of set points. 

1.7 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with ASHRAE 135 for DDC system components. 

C. The control contractor shall have a branch facility within a 100-mile radius of the job site 
supplying complete maintenance and support services on a 24 hours, 7-day-a-week basis. 

D. The BAS architecture shall consist of the products of a manufacturer regularly engaged in the 
production of Building Automation Systems, and shall be the manufacture’s latest standard of 
design at the time of bid. 

1.8 DELIVERY, STORAGE, AND HANDLING 

A. Factory-Mounted Components:  Where control devices specified in this Section are indicated to 
be factory mounted on equipment, arrange for shipping of control devices to equipment 
manufacturer. 

1.9 COORDINATION 

A. Coordinate all network & control wiring, and web server location with the City of Rockford IT 
department. 

B. Coordinate location of thermostats, humidistats, and other exposed control sensors with plans 
and room details before installation. 

C. Coordinate equipment with Section 26 24 16 "Panelboards" to achieve compatibility with starter 
coils and annunciation devices. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

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

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
manufacturers specified. 
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2. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
manufacturers specified. 

2.2 CONTROL SYSTEM 

A. Manufacturers: 

1. Schneider Electric -Alpha Controls 
2. Siemens. 
3. Johnson Controls, Inc.; Controls Group. 

B. Control system shall consist of the following: 

 
1. Standalone Network Automation Engine(s) 
2. Field equipment controllers. 
3. Network processing, data storage and communications equipment. 
4. Sensors, indicators, actuators, final control elements, interface equipment, other 

apparatus, and accessories to control mechanical systems. 

C. The Building Automation System (BAS) shall be a web based type system. 

D. The Building Automation System (BAS) shall use an open architecture and fully support a multi-
vendor environment.  The BAS shall support open communication protocol standards and 
integrate a wide variety of third-party devices and applications.  The system shall be designed 
for use on the Internet, or intranets using off the shelf, industry standard technology compatible 
with other owner provided networks. 

E. The system shall be modular in nature, and shall permit expansion of both capacity and 
functionality through the addition of sensors, actuators, controllers and operator devices, while 
re-using existing controls equipment. 

F. System architectural design shall eliminate dependence upon any single device for alarm 
reporting and control execution. 

2.3 BAS Architecture  

A. Automation Network. 

1. The automation network shall be based on a PC industry standard of Ethernet TCP/IP.  
Where used, LAN controller cards shall be standard “off the shelf” products available 
through normal PC vendor channels. 

2. The BAS shall network multiple user interface clients, automation engines, system 
controllers and application-specific controllers. Provide application and data server(s) as 
required for systems operation. 

3. The automation network shall be capable of operating at a communication speed of 100 
Mbps, with full peer-to-peer network communication. 

4. Network Automation Engines (NAE) shall reside on the automation network. 
5. The automation network will be compatible with other enterprise-wide networks. Where 

indicated, the automation network shall be connected to the enterprise network and share 
resources with it by way of standard networking devices and practices. 

B. Control Network 
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1. Network Automation Engines (NAE) shall provide supervisory control over the control 
network. 

2. Control networks shall provide either “Peer-to-Peer,” Master-Slave, or Supervised Token 
Passing communications, and shall operate at a minimum communication speed of 9600 
baud 

3. DDC Controllers shall reside on the control network. 
4. Control network communication protocol shall be BACnet Standard MS/TP Bus Protocol 

ASHRAE SSPC-135. 

C. Integration 

 
1. Hardwired 

a. Analog and digital signal values shall be passed from one system to another via 
hardwired connections. 

b. There will be one separate physical point on each system for each point to be 
integrated between the systems. 
 

2. Direct Protocol (Integrator Panel) 
a. The BAS system shall include appropriate hardware equipment and software to 

allow bi-directional data communications between the BAS system and 3rd party 
manufacturers’ control panels. The BAS shall receive, react to, and return 
information from multiple building systems, including but not limited to the chillers, 
boilers, variable frequency drives, power monitoring system, and medical gas. 

b. All data required by the application shall be mapped into the Automation Engine’s 
database, and shall be transparent to the operator. 

c. Point inputs and outputs from the third-party controllers shall have real-time 
interoperability with BAS software features such as: Control Software, Energy 
Management, Custom Process Programming, Alarm Management, Historical Data 
and Trend Analysis, Totalization, and Local Area Network Communications. 
 

3. BACnet Protocol Integration-BACnet 
a. The neutral protocol used between systems will be BACnet over Ethernet and 

comply with the ASHRAE BACnet standard 135-2003 
b. The ability to command, share point object data, change of state (COS) data and 

schedules between the host and BACnet systems shall be provided. 

D. Operator Workstation: Where indicated on plans the BAS Contractor shall provide and install a 
personal computer for command entry, information management, network alarm management, 
and database management functions. All real-time control functions, including scheduling, 
history collection and alarming, shall be resident in the BAS Network Automation Engines to 
facilitate greater fault tolerance and reliability. Provide PC-based microcomputer(s) with 
minimum configuration as follows: 

1. Motherboard: With 8 integrated USB 2.0 ports, integrated Intel Pro 10/100 (Ethernet), 
integrated audio, bios, and hardware monitoring. 

2. Processor: Intel Pentium 2.8 MHz. 
3. Random-Access Memory: 1 GB. 
4. Graphics: Video adapter, minimum 1600 x 1200pixels, 64-MB video memory, with TV 

out. 
5. Monitor: 21 inches LCD color. 
6. Keyboard: QWERTY, 105 keys in ergonomic shape. 
7. Floppy-Disk Drive: 1.44 MB. 
8. Hard-Disk Drive: 80 GB. 
9. CD-ROM Read/Write Drive: 48x24x48. 
10. Mouse: Three button, optical. 
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11. Uninterruptible Power Supply: 2 kVa. 
12. Operating System: Microsoft Windows latest version with high-speed Internet access. 

a. ASHRAE 135 Compliance: Workstation shall use ASHRAE 135 protocol and 
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol. 

13. Printer: Color, ink-jet type as follows: 

a. Print Head: 4800 x 1200 dpi optimized color resolution. 
b. Paper Handling: Minimum of 100 sheets. 
c. Print Speed: Minimum of 17 ppm in black and 12 ppm in color. 

14. Application Software: 

a. I/O capability from operator station. 
b. System security for each operator via software password and access levels. 
c. Automatic system diagnostics; monitor system and report failures. 
d. Database creation and support. 
e. Automatic and manual database save and restore. 
f. Dynamic color graphic displays with up to 10 screen displays at once. 
g. Custom graphics generation and graphics library of HVAC equipment and 

symbols. 
h. Alarm processing, messages, and reactions. 
i. Trend logs retrievable in spreadsheets and database programs. 
j. Alarm and event processing. 
k. Object and property status and control. 
l. Automatic restart of field equipment on restoration of power. 
m. Data collection, reports, and logs. Include standard reports for the following: 

1) Current values of all objects. 
2) Current alarm summary. 
3) Disabled objects. 
4) Alarm lockout objects. 
5) Logs. 

n. Custom report development. 
o. Utility and weather reports. 
p. Workstation application editors for controllers and schedules. 
q. Maintenance management. 

15. Custom Application Software: 

a. English language oriented. 
b. Full-screen character editor/programming environment. 
c. Allow development of independently executing program modules with 

debugging/simulation capability. 
d. Support conditional statements. 
e. Support floating-point arithmetic with mathematic functions. 
f. Contains predefined time variables. 

2.4 DDC EQUIPMENT 

A. Control Units:  Modular, comprising processor board with programmable, nonvolatile, random-
access memory; local operator access and display panel; integral interface equipment; and 
backup power source. 
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1. Units monitor or control each I/O point; process information; execute commands from 
other control units, devices, and operator stations; and download from or upload to 
operator workstation or diagnostic terminal unit. 

2. Stand-alone mode control functions operate regardless of network status.  Functions 
include the following: 

a. Global communications. 
b. Discrete/digital, analog, and pulse I/O. 
c. Monitoring, controlling, or addressing data points. 
d. Software applications, scheduling, and alarm processing. 
e. Testing and developing control algorithms without disrupting field hardware and 

controlled environment. 

3. Standard Application Programs: 

a. Electric Control Programs:  Demand limiting, duty cycling, automatic time 
scheduling, start/stop time optimization, night setback/setup, on-off control with 
differential sequencing, staggered start, antishort cycling, PID control, DDC with 
fine tuning, and trend logging. 

b. HVAC Control Programs:  Optimal run time, supply-air reset, and enthalpy 
switchover. 

c. Programming Application Features:  Include trend point; alarm processing and 
messaging; weekly, monthly, and annual scheduling; energy calculations; run-time 
totalization; and security access. 

d. Remote communications. 
e. Maintenance management. 
f. Units of Measure:  Inch-pound and SI (metric). 

4. Local operator interface provides for download from or upload to operator workstation or 
diagnostic terminal unit. 

5. ASHRAE 135 Compliance:  Control units shall use ASHRAE 135 protocol and 
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol. 

B. Local Control Units:  Modular, comprising processor board with electronically programmable, 
nonvolatile, read-only memory; and backup power source. 

1. Units monitor or control each I/O point, process information, and download from or 
upload to operator workstation or diagnostic terminal unit. 

2. Stand-alone mode control functions operate regardless of network status.  Functions 
include the following: 

a. Global communications. 
b. Discrete/digital, analog, and pulse I/O. 
c. Monitoring, controlling, or addressing data points. 

3. Local operator interface provides for download from or upload to operator workstation or 
diagnostic terminal unit. 

4. ASHRAE 135 Compliance:  Control units shall use ASHRAE 135 protocol and 
communicate using ISO 8802-3 (Ethernet) datalink/physical layer protocol. 

C. I/O Interface:  Hardwired inputs and outputs may tie into system through controllers.  Protect 
points so that shorting will cause no damage to controllers. 

1. Binary Inputs:  Allow monitoring of on-off signals without external power. 
2. Pulse Accumulation Inputs:  Accept up to 10 pulses per second. 
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3. Analog Inputs:  Allow monitoring of low-voltage (0- to 10-V dc), current (4 to 20 mA), or 
resistance signals. 

4. Binary Outputs:  Provide on-off or pulsed low-voltage signal, selectable for normally open 
or normally closed operation with three-position (on-off-auto) override switches and 
status lights. 

5. Analog Outputs:  Provide modulating signal, either low voltage (0- to 10-V dc) or current 
(4 to 20 mA) with status lights, two-position (auto-manual) switch, and manually 
adjustable potentiometer. 

6. Tri-State Outputs:  Provide two coordinated binary outputs for control of three-point, 
floating-type electronic actuators. 

7. Universal I/Os:  Provide software selectable binary or analog outputs. 

D. Power Supplies:  Transformers with Class 2 current-limiting type or overcurrent protection; limit 
connected loads to 80 percent of rated capacity.  DC power supply shall match output current 
and voltage requirements and be full-wave rectifier type with the following: 

1. Output ripple of 5.0 mV maximum peak to peak. 
2. Combined 1 percent line and load regulation with 100-mic.sec. response time for 50 

percent load changes. 
3. Built-in overvoltage and overcurrent protection and be able to withstand 150 percent 

overload for at least 3 seconds without failure. 

E. Power Line Filtering:  Internal or external transient voltage and surge suppression for 
workstations or controllers with the following: 

1. Minimum dielectric strength of 1000 V. 
2. Maximum response time of 10 nanoseconds. 
3. Minimum transverse-mode noise attenuation of 65 dB. 
4. Minimum common-mode noise attenuation of 150 dB at 40 to 100 Hz. 

2.5 ANALOG CONTROLLERS 

A. Step Controllers:  6- or 10-stage type, with heavy-duty switching rated to handle loads and 
operated by electric motor. 

B. Electric, Outdoor-Reset Controllers:  Remote-bulb or bimetal rod-and-tube type, proportioning 
action with adjustable throttling range, adjustable set point, scale range minus 10 to plus 70 
deg F, and single- or double-pole contacts. 

C. Electronic Controllers:  Wheatstone-bridge-amplifier type, in steel enclosure with provision for 
remote-resistance readjustment.  Identify adjustments on controllers, including proportional 
band and authority. 

1. Single controllers can be integral with control motor if provided with accessible control 
readjustment potentiometer. 

D. Fan-Speed Controllers:  Solid-state model providing field-adjustable proportional control of 
motor speed from maximum to minimum of 55 percent and on-off action below minimum fan 
speed.  Controller shall briefly apply full voltage, when motor is started, to rapidly bring motor up 
to minimum speed.  Equip with filtered circuit to eliminate radio interference. 

E. Receiver Controllers:  Single- or multiple-input models with control-point adjustment, direct or 
reverse acting with mechanical set-point adjustment with locking device, proportional band 
adjustment, authority adjustment, and proportional control mode. 
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1. Remote-control-point adjustment shall be plus or minus 20 percent of sensor span, input 
signal of 3 to 13 psig. 

2. Proportional band shall extend from 2 to 20 percent for 5 psig. 
3. Authority shall be 20 to 200 percent. 
4. Air-supply pressure of 18 psig, input signal of 3 to 15 psig, and output signal of zero to 

supply pressure. 
5. Gages:  1-1/2 inches in diameter, 2.5 percent wide-scale accuracy, and range to match 

transmitter input or output pressure. 

2.6 TIME CLOCKS 

A. Solid-state, programmable time control with 4 separate programs each with up to 100 on-off 
operations; 1-second resolution; lithium battery backup; keyboard interface and manual 
override; individual on-off-auto switches for each program; 365-day calendar with 20 
programmable holidays; choice of fail-safe operation for each program; system fault alarm; and 
communications package allowing networking of time controls and programming from PC. 

2.7 ELECTRONIC SENSORS 

A. Description:  Vibration and corrosion resistant; for wall, immersion, or duct mounting as 
required. 

B. Thermistor Temperature Sensors and Transmitters: 

1. Accuracy:  Plus or minus 0.5 deg F at calibration point. 
2. Wire:  Twisted, shielded-pair cable. 
3. Insertion Elements in Ducts:  Single point, 8 inches long; use where not affected by 

temperature stratification or where ducts are smaller than 9 sq. ft.. 
4. Averaging Elements in Ducts:  36 inches long, flexible; use where prone to temperature 

stratification or where ducts are larger than 10 sq. ft.. 
5. Insertion Elements for Liquids:  Brass or stainless-steel socket with minimum insertion 

length of 2-1/2 inches. 
6. Room Sensor Cover Construction:  Manufacturer's standard locking covers. 

a. Set-Point Adjustment:  Exposed. 
b. Set-Point Indication:  Exposed. 
c. Thermometer:  Exposed. 
d. Orientation:  Vertical. 

7. Outside-Air Sensors:  Watertight inlet fitting, shielded from direct sunlight. 
8. Room Security Sensors:  Stainless-steel cover plate with insulated back and security 

screws. 

C. RTDs and Transmitters: 

1. Accuracy:  Plus or minus 0.2 percent at calibration point. 
2. Wire:  Twisted, shielded-pair cable. 
3. Insertion Elements in Ducts:  Single point, 8 inches long; use where not affected by 

temperature stratification or where ducts are smaller than 9 sq. ft.. 
4. Averaging Elements in Ducts:  18 inches long, rigid; use where prone to temperature 

stratification or where ducts are larger than 9 sq. ft.; length as required. 
5. Insertion Elements for Liquids:  Brass socket with minimum insertion length of 2-1/2 

inches. 
6. Room Sensor Cover Construction:  Manufacturer's standard locking covers. 
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a. Set-Point Adjustment:  Exposed. 
b. Set-Point Indication:  Exposed. 
c. Thermometer:  Exposed. 
d. Orientation:  Vertical. 

7. Outside-Air Sensors:  Watertight inlet fitting, shielded from direct sunlight. 
8. Room Security Sensors:  Stainless-steel cover plate with insulated back and security 

screws. 

D. Humidity Sensors:  Bulk polymer sensor element. 

1. Accuracy:  2 percent full range with linear output. 
2. Room Sensor Range:  20 to 80 percent relative humidity. 
3. Room Sensor Cover Construction:  Manufacturer's standard locking covers. 

a. Set-Point Adjustment:  Exposed. 
b. Set-Point Indication:  Exposed. 
c. Thermometer:  Exposed. 
d. Orientation:  Vertical. 

4. Duct Sensor:  20 to 80 percent relative humidity range with element guard and mounting 
plate. 

5. Outside-Air Sensor:  20 to 80 percent relative humidity range with mounting enclosure, 
suitable for operation at outdoor temperatures of 32 to 120 deg F. 

6. Duct and Sensors:  With element guard and mounting plate, range of 0 to 100 percent 
relative humidity. 

E. Room Sensor Cover Construction:  Manufacturer's standard locking covers. 

1. Set-Point Adjustment:  Exposed. 
2. Set-Point Indication:  Exposed. 
3. Thermometer:  Exposed. 
4. Orientation:  Vertical. 

F. Room sensor accessories include the following: 

1. Insulating Bases:  For sensors located on exterior walls. 
2. Guards:  Locking; heavy-duty, transparent plastic; mounted on separate base. 
3. Adjusting Key:  As required for calibration and cover screws. 

2.8 STATUS SENSORS 

A. Status Inputs for Fans:  Differential-pressure switch with pilot-duty rating and with adjustable 
range of 0- to 5-inch wg. 

B. Status Inputs for Electric Motors:  Comply with ISA 50.00.01, current-sensing fixed- or split-core 
transformers with self-powered transmitter, adjustable and suitable for 175 percent of rated 
motor current. 

C. Voltage Transmitter (100- to 600-V ac):  Comply with ISA 50.00.01, single-loop, self-powered 
transmitter, adjustable, with suitable range and 1 percent full-scale accuracy. 
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D. Power Monitor:  3-phase type with disconnect/shorting switch assembly, listed voltage and 
current transformers, with pulse kilowatt hour output and 4- to 20-mA kW output, with maximum 
2 percent error at 1.0 power factor and 2.5 percent error at 0.5 power factor. 

E. Current Switches:  Self-powered, solid-state with adjustable trip current, selected to match 
current and system output requirements. 

F. Electronic Valve/Damper Position Indicator:  Visual scale indicating percent of travel and 2- to 
10-V dc, feedback signal. 

2.9 THERMOSTATS 

A. Combination Thermostat and Fan Switches:  Line-voltage thermostat with push-button or lever-
operated fan switch. 

1. Label switches "FAN HIGH-MED-LOW-OFF". 
2. Mount on single electric switch box. 

B. Electric, solid-state, microcomputer-based room thermostat with remote sensor. 

1. Automatic switching from heating to cooling. 
2. Preferential rate control to minimize overshoot and deviation from set point. 
3. Set up for four separate temperatures per day. 
4. Instant override of set point for continuous or timed period from 1 hour to 31 days. 
5. Short-cycle protection. 
6. Programming based on every day of week. 
7. Selection features include degree F or degree C display, 12- or 24-hour clock, keyboard 

disable, remote sensor, and fan on-auto. 
8. Battery replacement without program loss. 
9. Thermostat display features include the following: 

a. Time of day. 
b. Actual room temperature. 
c. Programmed temperature. 
d. Programmed time. 
e. Duration of timed override. 
f. Day of week. 
g. System mode indications include "heating," "off," "fan auto," and "fan on." 

C. Low-Voltage, On-Off Thermostats:  NEMA DC 3, 24-V, bimetal-operated, mercury-switch type, 
with adjustable or fixed anticipation heater, concealed set-point adjustment, 55 to 85 deg F set-
point range, and 2 deg F maximum differential. 

D. Line-Voltage, On-Off Thermostats:  Bimetal-actuated, open contact or bellows-actuated, 
enclosed, snap-switch or equivalent solid-state type, with heat anticipator; listed for electrical 
rating; with concealed set-point adjustment, 55 to 85 deg F set-point range, and 2 deg F 
maximum differential. 

1. Electric Heating Thermostats:  Equip with off position on dial wired to break ungrounded 
conductors. 

2. Selector Switch:  Integral, manual on-off-auto. 

E. Remote-Bulb Thermostats:  On-off or modulating type, liquid filled to compensate for changes in 
ambient temperature; with copper capillary and bulb, unless otherwise indicated. 
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1. Bulbs in water lines with separate wells of same material as bulb. 
2. Bulbs in air ducts with flanges and shields. 
3. Averaging Elements:  Copper tubing with either single- or multiple-unit elements, 

extended to cover full width of duct or unit; adequately supported. 
4. Scale settings and differential settings are clearly visible and adjustable from front of 

instrument. 
5. On-Off Thermostat:  With precision snap switches and with electrical ratings required by 

application. 
6. Modulating Thermostats:  Construct so complete potentiometer coil and wiper assembly 

is removable for inspection or replacement without disturbing calibration of instrument. 

F. Immersion Thermostat:  Remote-bulb or bimetal rod-and-tube type, proportioning action with 
adjustable throttling range and adjustable set point. 

G. Airstream Thermostats:  Two-pipe, fully proportional, single-temperature type; with adjustable 
set point in middle of range, adjustable throttling range, plug-in test fitting or permanent 
pressure gage, remote bulb, bimetal rod and tube, or averaging element. 

H. Electric, Low-Limit Duct Thermostat:  Snap-acting, single-pole, single-throw, manual- or 
automatic- reset switch that trips if temperature sensed across any 12 inches of bulb length is 
equal to or below set point. 

1. Bulb Length:  Minimum 20 feet. 
2. Quantity:  One thermostat for every 20 sq. ft. of coil surface. 

I. Electric, High-Limit Duct Thermostat:  Snap-acting, single-pole, single-throw, manual- or 
automatic- reset switch that trips if temperature sensed across any 12 inches of bulb length is 
equal to or above set point. 

1. Bulb Length:  Minimum 20 feet. 
2. Quantity:  One thermostat for every 20 sq. ft. of coil surface. 

J. Heating/Cooling Valve-Top Thermostats:  Proportional acting for proportional flow, with molded-
rubber diaphragm, remote-bulb liquid-filled element, direct and reverse acting at minimum 
shutoff pressure of 25 psig, and cast housing with position indicator and adjusting knob. 

2.10 HUMIDISTATS 

A. Duct-Mounting Humidistats:  Electric insertion, 2-position type with adjustable, 2 percent 
throttling range, 20 to 80 percent operating range, and single- or double-pole contacts. 

2.11 ACTUATORS 

A. Electric Motors:  Size to operate with sufficient reserve power to provide smooth modulating 
action or two-position action. 

1. Comply with requirements in Section 23 05 13 "Common Motor Requirements for HVAC 
Equipment." 

2. Permanent Split-Capacitor or Shaded-Pole Type:  Gear trains completely oil immersed 
and sealed.  Equip spring-return motors with integral spiral-spring mechanism in 
housings designed for easy removal for service or adjustment of limit switches, auxiliary 
switches, or feedback potentiometer. 

3. Nonspring-Return Motors for Valves Larger Than NPS 2-1/2:  Size for running torque of 
150 in. x lbf and breakaway torque of 300 in. x lbf. 
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4. Spring-Return Motors for Valves Larger Than NPS 2-1/2:  Size for running and 
breakaway torque of 150 in. x lbf. 

5. Nonspring-Return Motors for Dampers Larger Than 25 Sq. Ft.:  Size for running torque of 
150 in. x lbf and breakaway torque of 300 in. x lbf. 

6. Spring-Return Motors for Dampers Larger Than 25 Sq. Ft.:  Size for running and 
breakaway torque of 150 in. x lbf. 

B. Electronic Actuators:  Direct-coupled type designed for minimum 60,000 full-stroke cycles at 
rated torque. 

1. Available Manufacturers: 

a. Belimo Aircontrols (USA), Inc. 

2. Valves:  Size for torque required for valve close off at maximum pump differential 
pressure. 

3. Dampers:  Size for running torque calculated as follows: 

a. Parallel-Blade Damper with Edge Seals:  7 inch-lb/sq. ft. of damper. 
b. Opposed-Blade Damper with Edge Seals:  5 inch-lb/sq. ft. of damper. 
c. Parallel-Blade Damper without Edge Seals:  4 inch-lb/sq. ft of damper. 
d. Opposed-Blade Damper without Edge Seals:  3 inch-lb/sq. ft. of damper. 
e. Dampers with 2- to 3-Inch wg of Pressure Drop or Face Velocities of 1000 to 2500 

fpm:  Increase running torque by 1.5. 
f. Dampers with 3- to 4-Inch wg of Pressure Drop or Face Velocities of 2500 to 3000 

fpm:  Increase running torque by 2.0. 

4. Coupling:  V-bolt and V-shaped, toothed cradle. 
5. Overload Protection:  Electronic overload or digital rotation-sensing circuitry. 
6. Fail-Safe Operation:  Mechanical, spring-return mechanism.  Provide external, manual 

gear release on nonspring-return actuators. 
7. Power Requirements (Two-Position Spring Return):  24-V ac. 
8. Power Requirements (Modulating):  Maximum 10 VA at 24-V ac or 8 W at 24-V dc. 
9. Proportional Signal:  2- to 10-V dc or 4 to 20 mA, and 2- to 10-V dc position feedback 

signal. 
10. Temperature Rating:  Minus 22 to plus 122 deg F. 
11. Temperature Rating (Smoke Dampers):  Minus 22 to plus 250 deg F. 
12. Run Time:  12 seconds open, 5 seconds closed. 

2.12 DAMPERS 

A. Manufacturers: 

1. Air Balance Inc. 
2. Don Park Inc.; Autodamp Div. 
3. TAMCO (T. A. Morrison & Co. Inc.). 
4. United Enertech Corp. 
5. Vent Products Company, Inc. 

B. Dampers:  AMCA-rated, parallel or opposed-blade design; 0.108-inch- minimum thick, 
galvanized-steel or 0.125-inch- minimum thick, extruded-aluminum frames with holes for duct 
mounting; damper blades shall not be less than 0.064-inch- thick galvanized steel with 
maximum blade width of 8 inches and length of 48 inches. 
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1. Secure blades to 1/2-inch- diameter, zinc-plated axles using zinc-plated hardware, with 
oil-impregnated sintered bronze blade bearings, blade-linkage hardware of zinc-plated 
steel and brass, ends sealed against spring-stainless-steel blade bearings, and thrust 
bearings at each end of every blade. 

2. Operating Temperature Range:  From minus 40 to plus 200 deg F. 
3. Edge Seals, Standard Pressure Applications:  Closed-cell neoprene. 
4. Edge Seals, Low-Leakage Applications:  Use inflatable blade edging or replaceable 

rubber blade seals and spring-loaded stainless-steel side seals, rated for leakage at less 
than 10 cfm per sq. ft. of damper area, at differential pressure of 4-inch wg when damper 
is held by torque of 50 in. x lbf; when tested according to AMCA 500D. 

2.13 CONTROL CABLE 

A. Electronic and fiber-optic cables for control wiring are specified in Section 27 15 00 
"Communications Horizontal Cabling." 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify that conditioned power supply is available to control units and operator workstation. 

B. Verify that pneumatic piping and duct-, pipe-, and equipment-mounted devices are installed 
before proceeding with installation. 

3.2 INSTALLATION 

A. Verify location of thermostats, humidistats, and other exposed control sensors with Drawings 
and room details before installation.  Install devices 60 inches above the floor. 

1. Install averaging elements in ducts and plenums in crossing or zigzag pattern. 

B. Install guards on thermostats in the following locations: 

1. Entrances. 
2. Public areas. 
3. Where indicated. 

C. Install automatic dampers according to Section 23 33 00 "Air Duct Accessories." 

D. Install damper motors on outside of duct in warm areas, not in locations exposed to outdoor 
temperatures. 

E. Install labels and nameplates to identify control components according to Section 23 05 53 
"Identification for HVAC Piping and Equipment." 

F. Install refrigerant instrument wells, valves, and other accessories according to Section 23 23 00 
"Refrigerant Piping." 

G. Install electronic and fiber-optic cables according to Section 27 15 00 "Communications 
Horizontal Cabling." 
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3.3 ELECTRICAL WIRING AND CONNECTION INSTALLATION 

A. Install raceways, boxes, and cabinets according to Section 26 05 33 "Raceways and Boxes for 
Electrical Systems." 

B. Install building wire and cable according to Section 26 05 19 "Low-Voltage Electrical Power 
Conductors and Cables." 

C. Install signal and communication cable according to Section 27 15 00 "Communications 
Horizontal Cabling." 

1. Conceal cable, except in mechanical rooms and areas where other conduit and piping 
are exposed. 

2. Install exposed cable in raceway. 
3. Install concealed cable in raceway. 
4. Bundle and harness multiconductor instrument cable in place of single cables where 

several cables follow a common path. 
5. Fasten flexible conductors, bridging cabinets and doors, along hinge side; protect against 

abrasion.  Tie and support conductors. 
6. Number-code or color-code conductors for future identification and service of control 

system, except local individual room control cables. 
7. Install wire and cable with sufficient slack and flexible connections to allow for vibration of 

piping and equipment. 

D. Connect manual-reset limit controls independent of manual-control switch positions.  Automatic 
duct heater resets may be connected in interlock circuit of power controllers. 

E. Connect hand-off-auto selector switches to override automatic interlock controls when switch is 
in hand position. 

3.4 FIELD QUALITY CONTROL 

A. DDC Verification: 

1. Verify that instruments are installed before calibration, testing, and loop or leak checks. 
2. Check instruments for proper location and accessibility. 
3. Check instrument installation for direction of flow, elevation, orientation, insertion depth, 

and other applicable considerations. 
4. Check instrument tubing for proper fittings, slope, material, and support. 
5. Check installation of air supply for each instrument. 
6. Check flow instruments.  Inspect tag number and line and bore size, and verify that inlet 

side is identified and that meters are installed correctly. 
7. Check temperature instruments and material and length of sensing elements. 
8. Check DDC system as follows: 

a. Verify that DDC controller power supply is from emergency power supply, if 
applicable. 

b. Verify that wires at control panels are tagged with their service designation and 
approved tagging system. 

c. Verify that spare I/O capacity has been provided. 
d. Verify that DDC controllers are protected from power supply surges. 

B. Replace damaged or malfunctioning controls and equipment and repeat testing procedures. 
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3.5 ADJUSTING 

A. Calibrating and Adjusting: 

1. Calibrate instruments. 
2. Make three-point calibration test for both linearity and accuracy for each analog 

instrument. 
3. Calibrate equipment and procedures using manufacturer's written recommendations and 

instruction manuals.  Use test equipment with accuracy at least double that of instrument 
being calibrated. 

4. Control System Inputs and Outputs: 

a. Check analog inputs at 0, 50, and 100 percent of span. 
b. Check analog outputs using milliampere meter at 0, 50, and 100 percent output. 
c. Check digital inputs using jumper wire. 
d. Check digital outputs using ohmmeter to test for contact making or breaking. 
e. Check resistance temperature inputs at 0, 50, and 100 percent of span using a 

precision-resistant source. 

5. Flow: 

a. Set differential pressure flow transmitters for 0 and 100 percent values with 3-point 
calibration accomplished at 50, 90, and 100 percent of span. 

b. Manually operate flow switches to verify that they make or break contact. 

6. Temperature: 

a. Calibrate resistance temperature transmitters at 0, 50, and 100 percent of span 
using a precision-resistance source. 

b. Calibrate temperature switches to make or break contacts. 

7. Stroke and adjust control valves and dampers without positioners, following the 
manufacturer's recommended procedure, so that valve or damper is 100 percent open 
and closed. 

8. Stroke and adjust control valves and dampers with positioners, following manufacturer's 
recommended procedure, so that valve and damper is 0, 50, and 100 percent closed. 

9. Provide diagnostic and test instruments for calibration and adjustment of system. 
10. Provide written description of procedures and equipment for calibrating each type of 

instrument.  Submit procedures review and approval before initiating startup procedures. 

B. Adjust initial temperature and humidity set points. 

C. Occupancy Adjustments:  When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions.  Provide up to 
three visits to Project during other than normal occupancy hours for this purpose. 

3.6 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain HVAC instrumentation 
and controls.  Refer to Section 01 79 00 "Demonstration and Training." 

END OF SECTION 23 09 00 
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SECTION 23 21 23 - HYDRONIC PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions, Division 00 Information for Bidders, and Division 01 Specification Sections, apply to 
this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Separately coupled, base-mounted, end-suction centrifugal pumps. 
2. Automatic condensate pump units. 

1.3 DEFINITIONS 

A. Buna-N:  Nitrile rubber. 

B. EPT:  Ethylene propylene terpolymer. 

1.4 ACTION SUBMITTALS 

A. Product Data:  For each type of pump.  Include certified performance curves and rated 
capacities, operating characteristics, furnished specialties, final impeller dimensions, and 
accessories for each type of product indicated.  Indicate pump's operating point on curves. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data:  For pumps to include in emergency, operation, and 
maintenance manuals. 

1.6 MAINTENANCE MATERIAL SUBMITTALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

1. Mechanical Seals:  One mechanical seal(s) for each pump. 

PART 2 - PRODUCTS 
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2.1 SEPARATELY COUPLED, BASE-MOUNTED, END-SUCTION CENTRIFUGAL PUMPS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Armstrong Pumps Inc. 
2. Aurora Pump; Division of Pentair Pump Group. 
3. ITT Corporation; Bell & Gossett. 
4. PACO Pumps. 
5. TACO Incorporated. 

B. Description:  Factory-assembled and -tested, centrifugal, overhung-impeller, separately 
coupled, end-suction pump as defined in HI 1.1-1.2 and HI 1.3; designed for base mounting, 
with pump and motor shafts horizontal. 

C. Pump Construction: 

1. Casing:  Radially split, cast iron, with replaceable bronze wear rings, threaded gage 
tappings at inlet and outlet, drain plug at bottom and air vent at top of volute, and flanged 
connections. 

2. Impeller:  ASTM B 584, cast bronze; statically and dynamically balanced, keyed to shaft, 
and secured with a locking cap screw.  For pumps not frequency-drive controlled, trim 
impeller to match specified performance. 

3. Pump Shaft:  Steel, with copper-alloy shaft sleeve. 
4. Seal:  Mechanical seal consisting of carbon rotating ring against a ceramic seat held by a 

stainless-steel spring, and Buna-N bellows and gasket. 
5. Seal:  Packing seal consisting of stuffing box with a minimum of four rings of graphite-

impregnated braided yarn with bronze lantern ring between center two graphite rings, and 
bronze packing gland. 

6. Pump Bearings:  Grease-lubricated ball bearings in cast-iron housing with grease fittings. 

D. Shaft Coupling:  Molded-rubber insert and interlocking spider capable of absorbing vibration.  
Couplings shall be drop-out type to allow disassembly and removal without removing pump 
shaft or motor. 

E. Coupling Guard:  Dual rated; ANSI B15.1, Section 8; OSHA 1910.219 approved; steel; 
removable; attached to mounting frame. 

F. Mounting Frame:  Welded-steel frame and cross members, factory fabricated from 
ASTM A 36/A 36M channels and angles.  Fabricate to mount pump casing, coupling guard, and 
motor. 

G. Motor:  Single speed, secured to mounting frame, with adjustable alignment. 

1. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in 
NFPA 70, by a qualified testing agency, and marked for intended location and 
application. 

2. Comply with NEMA designation, temperature rating, service factor, and efficiency 
requirements for motors specified in Section 23 05 13 "Common Motor Requirements for 
HVAC Equipment." 

a. Enclosure:  Open, dripproof. 
b. Enclosure Materials:  Cast iron. 
c. Motor Bearings:  Permanently lubricated ball bearings. 
d. Efficiency:  Premium efficient. 
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2.2 AUTOMATIC CONDENSATE PUMP UNITS 

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

1. Beckett Corporation. 
2. Hartell Pumps Div.; Milton Roy Co. 
3. Little Giant Pump Co. 

B. Description:  Packaged units with corrosion-resistant pump, plastic tank with cover, and 
automatic controls.  Include factory- or field-installed check valve and a 72-inch- minimum, 
electrical power cord with plug. 

2.3 PUMP SPECIALTY FITTINGS 

A. Suction Diffuser: 

1. Angle pattern. 
2. 175-psig pressure rating, cast-iron body and end cap, pump-inlet fitting. 
3. Bronze startup and bronze or stainless-steel permanent strainers. 
4. Bronze or stainless-steel straightening vanes. 
5. Drain plug. 
6. Factory-fabricated support. 

B. Triple-Duty Valve: 

1. Angle or straight pattern. 
2. 175-psig pressure rating, cast-iron body, pump-discharge fitting. 
3. Drain plug and bronze-fitted shutoff, balancing, and check valve features. 
4. Brass gage ports with integral check valve and orifice for flow measurement. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine equipment foundations and anchor-bolt locations for compliance with requirements for 
installation tolerances and other conditions affecting performance of the Work. 

B. Examine roughing-in for piping systems to verify actual locations of piping connections before 
pump installation. 

C. Examine foundations and inertia bases for suitable conditions where pumps are to be installed. 

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

3.2 PUMP INSTALLATION 

A. Comply with HI 1.4. 

B. Install pumps to provide access for periodic maintenance including removing motors, impellers, 
couplings, and accessories. 
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C. Independently support pumps and piping so weight of piping is not supported by pumps and 
weight of pumps is not supported by piping. 

D. Automatic Condensate Pump Units:  Install units for collecting condensate and extend to open 
drain. 

E. Equipment Mounting:  Install base-mounted pumps on cast-in-place concrete equipment bases.   

1. Coordinate sizes and locations of concrete bases with actual equipment provided. 
2. Construct bases to withstand, without damage to equipment, seismic force required by 

code. 
3. Construct concrete bases 4 inches high and extend base not less than 6 inches in all 

directions beyond the maximum dimensions of base-mounted pumps unless otherwise 
indicated or unless required for seismic-anchor support. 

4. Minimum Compressive Strength:  5000 psi at 28 days. 

3.3 ALIGNMENT 

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

B. Comply with requirements in Hydronics Institute standards for alignment of pump and motor 
shaft.  Add shims to the motor feet and bolt motor to base frame.  Do not use grout between 
motor feet and base frame. 

C. Comply with pump and coupling manufacturers' written instructions. 

D. After alignment is correct, tighten foundation bolts evenly but not too firmly.  Completely fill 
baseplate with nonshrink, nonmetallic grout while metal blocks and shims or wedges are in 
place.  After grout has cured, fully tighten foundation bolts. 

3.4 CONNECTIONS 

A. Where installing piping adjacent to pump, allow space for service and maintenance. 

B. Connect piping to pumps.  Install valves that are same size as piping connected to pumps. 

C. Install suction and discharge pipe sizes equal to or greater than diameter of pump nozzles. 

D. Install triple-duty valve on discharge side of pumps. 

E. Install suction diffuser and shutoff valve on suction side of pumps. 

F. Install flexible connectors on suction and discharge sides of base-mounted pumps between 
pump casing and valves. 

G. Install pressure gages on pump suction and discharge or at integral pressure-gage tapping, or 
install single gage with multiple-input selector valve. 

H. Install check valve and gate or ball valve on each condensate pump unit discharge. 

I. Ground equipment according to Section 26 05 26 "Grounding and Bonding for Electrical 
Systems." 
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J. Connect wiring according to Section 26 05 19 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.5 STARTUP SERVICE 

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

1. Complete installation and startup checks according to manufacturer's written instructions. 
2. Check piping connections for tightness. 
3. Clean strainers on suction piping. 
4. Perform the following startup checks for each pump before starting: 

a. Verify bearing lubrication. 
b. Verify that pump is free to rotate by hand and that pump for handling hot liquid is 

free to rotate with pump hot and cold.  If pump is bound or drags, do not operate 
until cause of trouble is determined and corrected. 

c. Verify that pump is rotating in the correct direction. 

5. Prime pump by opening suction valves and closing drains, and prepare pump for 
operation. 

6. Start motor. 
7. Open discharge valve slowly. 

3.6 DEMONSTRATION 

A.  Train Owner's maintenance personnel to adjust, operate, and maintain hydronic pumps. 

END OF SECTION 23 21 23 
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SECTION 235213 - ELECTRIC BOILERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. This Section includes packaged, factory-fabricated and -assembled electric boilers, trim, and 
accessories for generating hot water. 

1.3 ACTION SUBMITTALS 

A. Product Data: Include performance data, operating characteristics, furnished specialties, and 
accessories. 

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

1.4 INFORMATIONAL SUBMITTALS 

A. Warranty: Special warranty specified in this Section. 

1.5 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For boilers, components, and accessories to include in 
emergency, operation, and maintenance manuals. 

1.6 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. ASME Compliance: Fabricate and label boilers to comply with ASME Boiler and Pressure 
Vessel Code. 

C. NFPA Compliance: Design and fabricate boilers to comply with NFPA 70, "National Electrical 
Code," Article 424, Paragraphs G and H. 

D. UL Compliance: Test boilers for compliance with UL 834, "Heating, Water Supply, and Power 
Boilers--Electric." Boilers shall be listed and labeled by a testing agency acceptable to 
authorities having jurisdiction. 
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1.7 COORDINATION 

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 
reinforcement, and formwork requirements are specified with concrete. 

1.8 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace pressure vessels of boilers that fail in materials or workmanship within specified 
warranty period. 

1. Warranty Period: Three years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following: 
1. Cleaver-Brooks. 
2. Lochinvar Corporation. 
3. Patterson-Kelley. 
4. Precision Boilers. 
5. PVI Industries, LLC. 

2.2 MANUFACTURED UNITS 

A. Description: Factory-fabricated, -assembled, and -tested electric boilers with trim and controls 
necessary to generate hot water. 

B. Pressure Vessel: Carbon-steel  pressure vessel mounted on structural-steel base. 

C. Nozzles: Flanges for water inlet and outlet and heating element inserts; threaded connections 
for trim and controls. 

D. Insulation: Two layers of minimum 2-inch- thick, glass-fiber insulation. 

E. Jacket: Galvanized sheet metal casing with baked-enamel protective finish and removable 
panels with snap-in or interlocking closures for access to pressure vessel. 

F. Lifting Lugs: Welded to pressure vessel, extending above jacket. 

G. Heating Elements: Incoloy-sheathed, replaceable electric-resistance element, rated 20 kW 
maximum, with maximum 50 W/sq. in. over heat-transfer length. 

H. Mounting base to secure boiler to concrete base. 

1. Seismic Fabrication Requirements: Fabricate mounting base and attachment to boiler, 
accessories, and components with reinforcement strong enough to withstand seismic 
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forces defined in Section 230548 "Vibration and Seismic Controls for HVAC" when 
mounting base is anchored to building structure. 

2.3 TRIM 

A. Include devices sized to comply with ANSI B31.9, Building Services Piping." 

B. Aquastat Controllers: Operating auto-reset high limit. 

C. Safety Relief Valve: ASME rated. 

D. Pressure and Temperature Gage: Minimum 3-1/2-inch- diameter, combination water-pressure 
and -temperature gage. Gages shall have operating-pressure and -temperature ranges so 
normal operating range is about 50 percent of full range. 

E. Boiler Air Vent: Automatic. 

F. Dip-tube in water outlet. 

G. Drain Valve: Minimum NPS 3/4 hose-end ball valve sized per requirements of authorities having 
jurisdiction. 

H. Tankless Heater: Carbon-steel header with copper-tube heat exchanger, mounted in an upper 
port of pressure vessel and sealed with fiber gasket. 

1. Tappings NPS 2 and Smaller: Threaded ends according to ASME B1.20.1 for pipe 
threads. 

2.4 CONTROLS 

A. Refer to Section 230900 "Instrumentation and Control for HVAC." 

B. Boiler operating controls shall include the following devices and features: 

1. Control transformer. 
2. Step controller. 
3. Recycling relay returns controller to off position after power failure. 
4. Multistage thermostat. 
5. Control circuit switch. 
6. Visual indication for each step. 
7. Supply-voltage indicator. 
8. Set-Point Adjust: Set points shall be adjustable. 
9. Sequence of Operation: Electric, factory-fabricated and field-installed panel to control 

element sequence controller to maintain space temperature in response to thermostat 
with heat anticipator located in heated space. 

C. Safety Controls: To maintain safe operating conditions, safety controls limit boiler operation. 

1. High Cutoff: Automatic reset stops boiler if operating conditions rise above set point or 
maximum boiler design temperature. 

2. Low-Water Cutoff Switch: Float and electronic probe shall prevent boiler operation on low 
water. Cutoff switch shall be manual -reset type. 
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3. Audible Alarm: Factory mounted on control panel with silence switch; shall sound alarm 
for above conditions. 

D. Building Management System Interface: Factory install hardware and software to enable 
building management system to monitor, control, and display boiler status and alarms. 

1. A communication interface with building management system shall enable building 
management system operator to remotely control and monitor the boiler from an operator 
workstation. Control features available, and monitoring points displayed, locally at boiler 
control panel shall be available through building management system. 

2.5 ELECTRICAL POWER 

A. Single-Point Field Power Connection: Factory-installed and -wired switches, transformers, and 
electrical devices necessary shall provide a single-point field power connection to boiler. 

1. Field power interface shall be to non-fused disconnect switch. 
2. Interlock with door to de-energize power with door open. 

B. Electrical Enclosures: NEMA 250, Type 1 enclosure with hinged door and key-locking handle. 

C. Install factory wiring outside of an enclosure in a metal raceway. 

D. Comply with NFPA 70. 

1. Electrical Circuits: 48 A, maximum. 

E. Connectors: Mechanical lugs bolted to copper bus bars or distribution blocks with pressure 
connectors. 

F. Fuses: NEMA FU 1, Class J or K5; 60 A, maximum. 

G. Contactors: 3-pole magnetic contactors, listed for 500,000 cycles at full load. 

H. Factory-wired internal control devices and heating elements. 

1. Wiring shall be numbered and color coded to match the wiring diagram. 

2.6 SOURCE QUALITY CONTROL 

A. Test and inspect factory-assembled boilers, before shipping, according to ASME Boiler and 
Pressure Vessel Code. 

B. Hydrostatic Test: Factory test assembled boiler including hydrostatic test. 
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PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before boiler installation, examine roughing-in for concrete equipment bases, anchor-bolt sizes 
and locations, and piping and electrical connections to verify actual locations, sizes, and other 
conditions affecting boiler performance, maintenance, and operations. 

1. Final boiler locations indicated on Drawings are approximate. Determine exact locations 
before roughing-in for piping and electrical connections. 

B. Examine mechanical spaces, including required space for element removal, for suitable 
conditions where boilers will be installed. 

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

3.2 BOILER INSTALLATION 

A. Equipment Mounting: 

1. Install boilers on cast-in-place concrete equipment base(s). Comply with requirements for 
equipment bases and foundations specified in Section 033053 "Miscellaneous Cast-in-
Place Concrete." 

B. Install electrical devices furnished with boiler but not specified to be factory mounted. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate general 
arrangement of piping, fittings, and specialties. 

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

C. Connect hot-water piping to supply- and return-boiler tappings with shutoff valve and union or 
flange at each connection. 

D. Install piping from safety relief valves to nearest floor drain. 

E. Install piping from safety valves to drip-pan elbow and to nearest floor drain. 

F. Install piping from equipment drain connection to nearest floor drain. Piping shall be at least full 
size of connection. Provide an isolation valve if required. 

G. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

H. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 
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3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 

B. Tests and Inspections: 

1. Perform installation and startup checks according to manufacturer's written instructions. 
2. Leak Test: Hydrostatic test. Repair leaks and retest until no leaks exist. 
3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

a. Check and adjust initial operating set points and high- and low-limit safety set 
points of water level and [water temperature] [steam pressure]. 

b. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

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

D. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to 
two visits to Project during other than normal occupancy hours for this purpose. 

E. Performance Tests: 

1. Inspect component assemblies and equipment installations, including connections, and to 
conduct performance testing. 

2. Boilers shall comply with performance requirements indicated, as determined by field 
performance tests. Adjust, modify, or replace equipment in order to comply. 

3. Perform field performance tests to determine the capacity of boilers. 
4. Repeat tests until results comply with requirements indicated. 
5. Provide analysis equipment required to determine performance. 
6. Provide temporary equipment and system modifications necessary to dissipate the heat 

produced during tests if building systems are not adequate. 
7. Notify Architect in advance of test dates. 
8. Document test results in a report and submit to Architect. 

3.5 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain boilers.  

END OF SECTION 235213 
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SECTION 236500 - COOLING TOWERS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 
1. Closed-circuit, induced-draft, combined-flow cooling towers. 

1.3 DEFINITIONS 

A. BMS: Building management system. 

B. FRP: Fiber-reinforced polyester. 

1.4 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. Include rated capacities, pressure drop, fan 
performance data, rating curves with selected points indicated, furnished specialties, and 
accessories. 

1. Maximum flow rate. 
2. Minimum flow rate. 
3. Drift loss as percent of design flow rate. 
4. Volume of water in suspension for purposes of sizing a remote storage tank. 
5. Sound power levels in eight octave bands for operation with fans off, fans at minimum, 

and design speed. 
6. Performance curves for the following: 

a. Varying entering-water temperatures from design to minimum. 
b. Varying ambient wet-bulb temperatures from design to minimum. 
c. Varying water flow rates from design to minimum. 
d. Varying fan operation (off, minimum, and design speed). 

7. Fan airflow, brake horsepower, and drive losses. 
8. Pump flow rate, head, brake horsepower, and efficiency. 
9. Motor amperage, efficiency, and power factor at 100, 75, 50, and 25 percent of 

nameplate horsepower. 
10. Electrical power requirements for each cooling tower component requiring power. 



CITY OF ROCKFORD 
CITY HALL HVAC REPLACEMENT 
ROCKFORD, ILLINOIS 
 

L&D #24283                                        COOLING TOWERS 236500 - 2

1.5 INFORMATIONAL SUBMITTALS 

A. Startup service reports. 

B. Warranty: Sample of special warranty. 

1.6 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For each cooling tower to include in emergency, operation, 
and maintenance manuals. 

1.7 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

B. ASHRAE/IESNA 90.1 Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6 
- "Heating, Ventilating, and Air-Conditioning." 

C. ASME Compliance: Fabricate and label heat-exchanger coils to comply with ASME Boiler and 
Pressure Vessel Code: Section VIII, Division 1. 

D. CTI Certification: Cooling tower thermal performance according to CTI STD 201, "Certification 
Standard for Commercial Water-Cooling Towers Thermal Performance." 

E. FMG approval and listing in the latest edition of FMG's "Approval Guide." 

1.8 COORDINATION 

A. Coordinate sizes, locations, and anchoring attachments of structural-steel support structures. 

1.9 WARRANTY 

A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or 
replace the following components of cooling towers that fail in materials or workmanship within 
specified warranty period: 

1. Fan assembly including fan, drive, and motor. 
2. All components of cooling tower. 
3. Warranty Period: Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CLOSED-CIRCUIT, INDUCED-DRAFT, COMBINED-FLOW COOLING TOWERS 

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

1. Baltimore Aircoil Company; Model FXV. 
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2. Marley Cooling Technologies; Model MH. 
3. Approved equal. 

B. Fabricate cooling tower mounting base with reinforcement strong enough to resist cooling tower 
movement during a seismic event when cooling tower is anchored to field support structure. 

C. Cooling tower designed to resist wind load of 30 lbf/sq. ft.. 

D. Casing and Frame: 

1. Casing and Frame Material: Galvanized steel, ASTM A 653/A 653M, G235 coating 
2. Fasteners: Galvanized steel. 
3. Joints and Seams: Sealed watertight. 
4. Welded Connections: Continuous and watertight. 

E. Collection Basin: 

1. Material: Galvanized steel, ASTM A 653/A 653M, G235 coating. 
2. Strainer: Removable strainer with openings smaller than nozzle orifices. 
3. Overflow and drain connections. 
4. Makeup water connection. 
5. Basin Sweeper Distribution Piping and Nozzles: 

a. Pipe Material: PVC. 
b. Nozzle Material: Plastic. 
c. Configure piping and nozzles to minimize sediment from collecting in the collection 

basin. 

F. Mechanically Operated, Collection Basin Water-Level Control: Manufacturer's standard 
adjustable, mechanical float assembly and valve. 

G. Electric Basin Heater: 

1. Stainless-Steel Electric Immersion Heaters: Installed in a threaded coupling on the side 
of the collection basin. 

2. Heater Control Panel: Mounted on the side of each cooling tower cell. 
3. Enclosure: NEMA 250, Type 3R. 
4. Magnetic contactors controlled by a temperature sensor/controller to maintain collection 

basin water-temperature set point. Water-level probe shall monitor cooling tower water 
level and de-energize the heater when the water reaches low-level set point. 

5. Control-circuit transformer with primary and secondary side fuses. 
6. Terminal blocks with numbered and color-coded wiring to match wiring diagram. 
7. Single-point, field-power connection to a fused disconnect switch and heater branch 

circuiting complying with NFPA 70. 
8. Factory Wiring Method: Metal raceway for factory-installed wiring outside of enclosures, 

except make connections to each electric basin heater with liquid tight conduit. 

H. Pressurized Water Distribution Piping: Main header and lateral branch piping designed for even 
distribution over heat-exchanger coil or fill throughout the flow range without the need for 
balancing valves and for connecting individual, removable, nonclogging spray nozzles. 

1. Pipe Material: PVC. 
2. Spray Nozzle Material: Plastic. 
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3. Piping Supports: Corrosion-resistant hangers and supports to resist movement during 
operation and shipment. 

I. Recirculating Piping: PVC. 

J. Spray Pump: Close-coupled, end-suction, single-stage, bronze-fitted centrifugal pump; with 
suction strainer and flow balancing valve, and mechanical seal suitable for outdoor service. 

1. General Requirements for Spray Pump Motor: Comply with NEMA designation and 
temperature-rating requirements specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment" and not indicated below. 

2. Motor Enclosure: Totally enclosed fan cooled (TEFC). 
3. Energy Efficiency: NEMA Premium Efficient. 
4. Service Factor: 1.15. 

K. Fill: 

1. Materials: PVC, with maximum flame-spread index of 5 according to ASTM E 84. 
2. Minimum Thickness: 15 mils , before forming. 
3. Fabrication: Fill-type sheets fabricated, formed, and bonded together after forming into 

removable assemblies that are factory installed by manufacturer. 
4. Fill Material Operating Temperature: Suitable for entering-water temperatures up through 

120 deg F. 

L. Heat-Exchanger Coils: 
1. Heat-Exchanger Arrangement: Serpentine tubes; and sloped for complete drainage of 

fluid by gravity. 
2. ASME Compliance: Designed, manufactured, and tested according to ASME Boiler and 

Pressure Vessel Code: Section VIII, Division 1 and bearing ASME "U" stamp; and sloped 
for complete drainage of fluid by gravity. 

3. Field Piping Connections: Vent, supply, and return suitable for mating to ASME B16.5, 
Class 150 flange. 

M. Drift Eliminator: 

1. Material: PVC; with maximum flame-spread index of 5 according to ASTM E 84. 
2. UV Treatment: Inhibitors to protect against damage caused by UV radiation. 
3. Configuration: Multipass, designed and tested to reduce water carryover to achieve 

performance indicated. 
4. Fill Drift Eliminators: Integral to fill. 
5. Heat-Exchanger Coil Drift Eliminators: Located on discharge side and removable. 

N. Air-Intake Louvers: 

1. Material: PVC. 
2. UV Treatment: Inhibitors to protect against damage caused by UV radiation. 
3. Louver Blades: Arranged to uniformly direct air into cooling tower, to minimize air 

resistance, and to prevent water from splashing out of tower during all modes of 
operation including operation with fans off. 

4. Location: Separate from fill. 

O. Removable Air-Intake Screens: Galvanized-steel wire mesh. 

P. Axial Fan: Balanced at the factory after assembly. 
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1. Blade Material: Aluminum. 
2. Hub Material: Aluminum. 
3. Blade Pitch: Field adjustable. 
4. Protective Enclosure: Removable, galvanized-steel, wire-mesh screens complying with 

OSHA regulations. 
5. Fan Shaft Bearings: Self-aligning ball or roller bearings with moisture-proof seals and 

premium, moisture-resistant grease suitable for temperatures between minus 20 and plus 
300 deg F. Bearings designed for an L-10 life of 50,000 hours. 

6. Bearings Grease Fittings: Extended lubrication lines to an easily accessible location. 

Q. Belt Drive: 

1. Service Factor: 1.5 based on motor nameplate horsepower. 
2. Sheaves: Fan and motor shafts shall have taper-lock sheaves fabricated from corrosion-

resistant materials. 
3. Belt: One-piece, multigrooved, solid-back belt. 
4. Belt Material: Oil resistant, nonstatic conducting, and constructed of neoprene polyester 

cord. 
5. Belt-Drive Guard: Comply with OSHA regulations. 

R. Fan Motor: 

1. General Requirements for Fan Motors: Comply with NEMA designation and temperature-
rating requirements specified in Section 230513 "Common Motor Requirements for 
HVAC Equipment" and not indicated below. 

2. Motor Enclosure: Totally enclosed air over (TEAO). 
3. Energy Efficiency: NEMA Premium Efficient. 
4. Service Factor: 1.15. 
5. Variable-Speed Motors: Inverter-duty rated per NEMA MG-1, Section IV, "Performance 

Standard Applying to All Machines," Part 31, "Definite-Purpose, Inverter-Fed, Polyphase 
Motors." 

6. Motor Location: Mounted outside of cooling tower casing and cooling tower discharge 
airstream. 

7. Motor Base: Adjustable, or other suitable provision for adjusting belt tension. 

S. Fan Discharge Stack: Material shall match casing, manufacturer's standard design. 

T. Vibration Switch: For each fan drive. 

1. Enclosure: NEMA 250, Type 4. 
2. Vibration Detection: Sensor with a field-adjustable, acceleration-sensitivity set point in a 

range of 0 to 1 g and frequency range of 0 to 3000 cycles per minute. Cooling tower 
manufacturer shall recommend switch set point for proper operation and protection. 

3. Provide switch with manual-reset button for field connection to a BAS and hardwired 
connection to fan motor electrical circuit. 

4. Switch shall, on sensing excessive vibration, signal an alarm through the BAS and shut 
down the fan. 

U. Control Package: Factory installed and wired, and functionally tested at factory before shipment. 

1. NEMA 250, Type 3R enclosure with removable internally mount backplate. 
2. Control-circuit transformer with primary and secondary side fuses. 
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3. Terminal blocks with numbered and color-coded wiring to match wiring diagram. Spare 
wiring terminal block for connection to external controls or equipment. 

4. Microprocessor-based controller for automatic control of fan  and spray pump based on 
cooling tower leaving-water temperature with control features to improve operating 
efficiency based on outdoor ambient wet-bulb temperature by using adaptive logic. 

5. Electric basin heaters with temperature control and low-water-level safety switch for each 
cell, complying with requirements in "Electric Basin Heater" Paragraph. 

6. Vibration switch for each fan, complying with requirements in "Vibration Switch" 
Paragraph. 

7. Oil-level switch for each fan with a gear drive, complying with requirement in "Gear-Drive, 
Oil-Level Switch" Paragraph. 

8. Single-point, field-power connection to a fused disconnect switch. 

a. Branch power circuit to each motor and electric basin heater and to controls with a 
disconnect switch or circuit breaker. 

b. NEMA-rated motor controller, hand-off-auto switch, and overcurrent protection for 
each motor. Provide variable frequency controller with manual bypass and line 
reactors for each variable-speed motor indicated. 

9. Factory-installed wiring outside of enclosures shall be in metal raceway, except make 
connections to each motor and electric basin heater with liquid tight conduit. 

10. Visual indication of status and alarm  with momentary test push button for each motor. 
11. Audible alarm and silence switch. 
12. Visual indication of elapsed run time, graduated in hours for each motor. 
13. Cooling tower shall have hardware to enable BAS to remotely monitor and display the 

following: 

a. Operational status of each motor. 
b. Position of dampers. 
c. Cooling tower leaving-fluid temperature. 
d. Fan vibration alarm. 
e. Oil-level alarm. 
f. Collection basin high- and low-water-level alarms. 

V. Personnel Access Components: 

1. Doors: Large enough for personnel to access cooling tower internal components from 
both cooling tower end walls. Doors shall be operable from both sides of the door. 

2. External Ladders with Safety Cages: Aluminum, galvanized- or stainless-steel, fixed 
ladders with ladder extensions to access external platforms and top of cooling tower from 
adjacent grade without the need for portable ladders. Comply with 29 CFR 1910.27. 

3. External Platforms with Handrails: Aluminum, FRP, or galvanized-steel bar grating at 
cooling tower access doors when cooling towers are elevated and not accessible from 
grade. 

4. Handrail: Aluminum, galvanized steel, or stainless steel complete with kneerail and 
toeboard, around top of cooling tower. Comply with 29 CFR 1910.23. 

5. Internal Platforms: Aluminum, FRP, or galvanized-steel bar grating. 

a. Spanning the collection basin from one end of cooling tower to the other and 
positioned to form a path between the access doors. Platform shall be elevated so 
that all parts are above the high water level of the collection basin. 

b. Elevated internal platforms with handrails accessible from fixed vertical ladders to 
access the fan drive assembly when out of reach from collection basin platform. 
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2.2 CLOSED-CIRCUIT, INDUCED-DRAFT, COUNTERFLOW COOLING TOWERS 

A. Products: Subject to compliance with requirements, provide the following: 

1. EVAPCO, Inc; Models ATW, ESW, and UBW. 
2. Recold; Model MW. 
3. Approved Equal 

B. Fabricate cooling tower mounting base with reinforcement strong enough to resist cooling tower 
movement during a seismic event when cooling tower is anchored to field support structure. 

C. Cooling tower designed to resist wind load of 30 lbf/sq. ft. 

D. Casing and Frame: 

1. Casing and Frame Material: Galvanized steel, ASTM A 653/A 653M, G235 coating. 
2. Fasteners: Galvanized steel. 
3. Joints and Seams: Sealed watertight. 
4. Welded Connections: Continuous and watertight. 

E. Collection Basin: Configure tower for installation with a field-constructed collection basin. 

F. Collection Basin: 

1. Material: Galvanized steel, ASTM A 653/A 653M, G235 coating. 
2. Overflow and drain connections. 
3. Makeup water connection. 

G. Mechanically Operated, Collection Basin Water-Level Control: Manufacturer's standard 
adjustable, mechanical float assembly and valve. 

H. Electric Basin Heater: 

1. Stainless-Steel Electric Immersion Heaters: Installed in a threaded coupling on the side 
of the collection basin. 

2. Heater Control Panel: Mounted on the side of each cooling tower cell. 
3. Enclosure: NEMA 250, Type 3R. 
4. Magnetic contactors controlled by a temperature sensor/controller to maintain collection 

basin water-temperature set point. Water-level probe shall monitor cooling tower water 
level and de-energize the heater when the water reaches low-level set point. 

5. Control-circuit transformer with primary and secondary side fuses. 
6. Terminal blocks with numbered and color-coded wiring to match wiring diagram. 
7. Single-point, field-power connection to a fused disconnect switch and heater branch 

circuiting complying with NFPA 70. 
8. Factory Wiring Method: Metal raceway for factory-installed wiring outside of enclosures, 

except make connections to each electric basin heater with liquidtight conduit. 

I. Pressurized Water Distribution Piping: Main header and lateral branch piping designed for even 
distribution over heat-exchanger coil or fill throughout the flow range without the need for 
balancing valves and for connecting individual, removable, nonclogging spray nozzles. 

1. Pipe Material PVC. 
2. Spray Nozzle Material: Plastic. 
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3. Piping Supports: Corrosion-resistant hangers and supports to resist movement during 
operation and shipment. 

J. Recirculating Piping: PVC. 

K. Spray Pump: Close-coupled, end-suction, single-stage, bronze-fitted centrifugal pump; with 
suction strainer and flow balancing valve, and mechanical seal suitable for outdoor service. 

L. General Requirements for Spray Pump Motor: Comply with NEMA designation and 
temperature-rating requirements specified in Section 230513 "Common Motor Requirements for 
HVAC Equipment" and not indicated below. 

1. Motor Enclosure: Totally enclosed fan cooled (TEFC). 
2. Energy Efficiency: NEMA Premium Efficient. 
3. Service Factor: 1.15. 

M. Heat-Exchanger Coils: 

1. Tube and Tube Sheet Materials: Copper tube with stainless-steel sheet. 
2. Heat-Exchanger Arrangement: Serpentine tubes; and sloped for complete drainage of 

fluid by gravity. 
3. ASME Compliance: Designed, manufactured, and tested according to ASME Boiler and 

Pressure Vessel Code: Section VIII, Division 1 and bearing ASME "U" stamp; and sloped 
for complete drainage of fluid by gravity. 

4. Field Piping Connections: Vent, supply, and return suitable for mating to ASME B16.5, 
Class 150 flange. 

N. Removable Drift Eliminator: 

1. Material: PVC; with maximum flame-spread index of 5 according to ASTM E 84. 
2. UV Treatment: Inhibitors to protect against damage caused by UV radiation. 
3. Configuration: Multipass, designed and tested to reduce water carryover to achieve 

performance indicated. 

O. Air-Intake Louvers: 

1. Material: PVC. 
2. UV Treatment: Treat louvers with inhibitors to protect against damage caused by UV 

radiation. 
3. Louver Blades: Arranged to uniformly direct air into cooling tower, to minimize air 

resistance, and to prevent water from splashing out during all modes of operation 
including operation with fans off. 

P. Axial Fan: Balanced at the factory after assembly. 

1. Blade Material: Aluminum. 
2. Hub Material: Aluminum. 
3. Blade Pitch: Field adjustable. 
4. Protective Enclosure: Removable, galvanized-steel, wire-mesh screens complying with 

OSHA regulations. 
5. Fan Shaft Bearings: Self-aligning ball or roller bearings with moisture-proof seals and 

premium, moisture-resistant grease suitable for temperatures between minus 20 and plus 
300 deg . Bearings designed for an L-10 life of 50,000 hours. 

6. Bearings Grease Fittings: Extended lubrication lines to an easily accessible location. 
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Q. Belt Drive: 

1. Service Factor: 1.5 based on motor nameplate horsepower. 
2. Sheaves: Fan and motor shafts shall have taper-lock sheaves fabricated from corrosion-

resistant materials. 
3. Belt: One-piece, multigrooved, solid-back belt. 
4. Belt Material: Oil resistant, nonstatic conducting, and constructed of neoprene polyester 

cord. 
5. Belt-Drive Guard: Comply with OSHA regulations. 
6. Two-Motor, Single-Fan Drive: 

a. Two single-speed motors per fan, one sized for full speed and load and the other 
sized for [67] <Insert value> percent of full-load speed. 

b. Each motor with belt drive and configured for operation when other motor fails. 
c. Controls and wiring same as two-speed, two-winding motor. 

R. Fan Motor: 

1. General Requirements for Fan Motors: Comply with NEMA designation and temperature-
rating requirements specified in Section 230513 "Common Motor Requirements for 
HVAC Equipment" and not indicated below. 

2. Motor Enclosure: Totally enclosed air over (TEAO). 
3. Energy Efficiency NEMA Premium Efficient]. 
4. Service Factor: 1.15  
5. Variable-Speed Motors: Inverter-duty rated per NEMA MG-1, Section IV, "Performance 

Standard Applying to All Machines," Part 31, "Definite-Purpose, Inverter-Fed, Polyphase 
Motors." 

6. Motor Base: Adjustable, or other suitable provision for adjusting belt tension. 

S. Fan Discharge Stack: Material shall match casing, manufacturer's standard design. 

T. Vibration Switch: For each fan drive. 

1. Enclosure: NEMA 250, Type 4 
2. Vibration Detection: Sensor with a field-adjustable, acceleration-sensitivity set point in a 

range of 0 to 1 g and frequency range of 0 to 3000 cycles per minute. Cooling tower 
manufacturer shall recommend switch set point for proper operation and protection. 

3. Provide switch with manual-reset button for field connection to a BAS and hardwired 
connection to fan motor electrical circuit. 

4. Switch shall, on sensing excessive vibration, signal an alarm through the BAS and shut 
down the fan. 

U. Control Package: Factory installed and wired, and functionally tested at factory before shipment. 

1. NEMA 250, Type 3R enclosure with removable internally mount backplate. 
2. Control-circuit transformer with primary and secondary side fuses. 
3. Terminal blocks with numbered and color-coded wiring to match wiring diagram. Spare 

wiring terminal block for connection to external controls or equipment. 
4. Microprocessor-based controller for automatic control of fan[ and spray pump] based on 

cooling tower leaving-water temperature with control features to improve operating 
efficiency based on outdoor ambient wet-bulb temperature by using adaptive logic. 

5. Fan motor sequencer for multiple-cell and two-speed applications with automatic lead 
stage rotation. 
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6. Collection basin electric/electronic level controller complying with requirements in 
"Electric/Electronic, Collection Basin Water-Level Controller with Solenoid Valve" 
Paragraph. 

7. Electric basin heaters with temperature control and low-water-level safety switch for each 
cell, complying with requirements in "Electric Basin Heater" Paragraph. 

8. Vibration switch for each fan, complying with requirements in "Vibration Switch" 
Paragraph. 

9. Single-point, field-power connection to a fused disconnect switch. 

a. Branch power circuit to each motor and electric basin heater and to controls with a 
disconnect switch or circuit breaker. 

b. NEMA-rated motor controller, hand-off-auto switch, and overcurrent protection for 
each motor. Provide variable frequency controller with manual bypass and line 
reactors for each variable-speed motor indicated. 

10. Factory-installed wiring outside of enclosures shall be in metal raceway, except make 
connections to each motor and electric basin heater with liquidtight conduit. 

11. Visual indication of status and alarm with momentary test push button for each motor. 
12. Audible alarm and silence switch. 
13. Visual indication of elapsed run time, graduated in hours for each motor. 
14. Cooling tower shall have hardware to enable BAS to remotely monitor and display the 

following: 

a. Operational status of each motor. 
b. Cooling tower leaving-fluid temperature. 
c. Fan vibration alarm. 
d. Collection basin high- and low-water-level alarms. 

V. Personnel Access Components: 

1. Doors: Large enough for personnel to access cooling tower internal components from 
both cooling tower end walls. Doors shall be operable from both sides of the door. 

2. External Ladders with Safety Cages: Aluminum, galvanized- or stainless-steel, fixed 
ladders with ladder extensions to access external platforms and top of cooling tower from 
adjacent grade without the need for portable ladders. Comply with 29 CFR 1910.27. 

3. External Platforms with Handrails: Aluminum, FRP, or galvanized-steel bar grating at 
cooling tower access doors when cooling towers are elevated and not accessible from 
grade. 

4. Handrail: Aluminum, galvanized steel, or stainless steel complete with kneerail and 
toeboard, around top of cooling tower. Comply with 29 CFR 1910.23. 

5. Internal Platforms: Aluminum, FRP, or galvanized-steel bar grating. 

a. Spanning the collection basin from one end of cooling tower to the other and 
positioned to form a path between the access doors. Platform shall be elevated so 
that all parts are above the high water level of the collection basin. 

b. Elevated internal platforms with handrails accessible from fixed vertical ladders to 
access the fan drive assembly when out of reach from collection basin platform. 

2.3 SOURCE QUALITY CONTROL 

A. Verification of Performance: Test and certify cooling tower performance according to 
CTI STD 201, "Certification Standard for Commercial Water-Cooling Towers Thermal 
Performance." 
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B. Factory pressure test heat exchangers after fabrication and prove to be free of leaks. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Before cooling tower installation, examine roughing-in for tower support, anchor-bolt sizes and 
locations, piping, and electrical connections to verify actual locations, sizes, and other 
conditions affecting tower performance, maintenance, and operation. 

1. Cooling tower locations indicated on Drawings are approximate. Determine exact 
locations before roughing-in for piping and electrical connections. 

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

3.2 INSTALLATION 

A. Install cooling towers on support structure indicated. 

B. Equipment Mounting: 

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

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

E. Loose Components: Install electrical components, devices, and accessories that are not factory 
mounted. 

3.3 CONNECTIONS 

A. Piping installation requirements are specified in other Sections. Drawings indicate general 
arrangement of piping, fittings, and specialties. 

B. Install piping adjacent to cooling towers to allow service and maintenance. 

C. Install flexible pipe connectors at pipe connections of cooling towers mounted on vibration 
isolators. 

D. Provide drain piping with valve at cooling tower drain connections and at low points in piping. 

E. Connect cooling tower overflows and drains, and piping drains to sanitary sewage system. 

F. Domestic Water Piping: Connect to water-level control with shutoff valve and union, flange, or 
mechanical coupling at each connection. 

G. Supply and Return Piping: Connect to entering cooling tower connections with shutoff valve, 
balancing valve, thermometer, plugged tee with pressure gage, flow meter, and drain 
connection with valve. Connect to leaving cooling tower connection with shutoff valve. Make 
connections to cooling tower with a union, flange, or mechanical coupling. 
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H. Equalizer Piping: Piping requirements to match supply and return piping. Connect an equalizer 
pipe, full size of cooling tower connection, between tower cells. Connect to cooling tower with 
shutoff valve. 

3.4 FIELD QUALITY CONTROL 

A. Manufacturer's Field Service: Engage a factory-authorized service representative to perform 
field tests and inspections. 

B. Perform tests and inspections. 

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

C. Tests and Inspections: Comply with CTI ATC 105, "Acceptance Test Code for Water Cooling 
Towers." 

D. Cooling towers will be considered defective if they do not pass tests and inspections. 

E. Prepare test and inspection reports. 

3.5 STARTUP SERVICE 

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

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

C. Obtain performance data from manufacturer. 

1. Complete installation and startup checks according to manufacturer's written instructions 
and perform the following: 

a. Clean entire unit including basins. 
b. Verify that accessories are properly installed. 
c. Verify clearances for airflow and for cooling tower servicing. 
d. Check for vibration isolation and structural support. 
e. Lubricate bearings. 
f. Verify fan rotation for correct direction and for vibration or binding and correct 

problems. 
g. Adjust belts to proper alignment and tension. 
h. Verify proper oil level in gear-drive housing. Fill with oil to proper level. 
i. Operate variable-speed fans through entire operating range and check for 

harmonic vibration imbalance. Set motor controller to skip speeds resulting in 
abnormal vibration. 

j. Check vibration switch setting. Verify operation. 
k. Verify water level in tower basin. Fill to proper startup level. Check makeup water-

level control and valve. 
l. Verify operation of basin heater and control. 
m. Verify that cooling tower air discharge is not recirculating air into tower or HVAC air 

intakes. Recommend corrective action. 
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n. Replace defective and malfunctioning units. 

D. Start cooling tower and associated water pumps. Follow manufacturer's written starting 
procedures. 

E. Prepare a written startup report that records the results of tests and inspections. 

3.6 ADJUSTING 

A. Set and balance water flow to each tower inlet. 

B. Adjust water-level control for proper operating level. 

3.7 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain cooling towers. 

END OF SECTION 236500 
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SECTION 238146.13 - WATER-TO-AIR HEAT PUMPS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Concealed horizontal or vertical units, 6 tons and smaller. 
2. Concealed horizontal or vertical units larger than 6 tons. 
3. Exposed, floor-mounted console units. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1. Include rated capacities, furnished specialties, and accessories for each model. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and Maintenance Data: For water-to-air heat pumps to include in emergency, 
operation, and maintenance manuals. 

1.5 QUALITY ASSURANCE 

A. ASHRAE Compliance: 

1. ASHRAE 15. 
2. Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment" and 

Section 7 - "Construction and Startup." 

B. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, Section 6 - 
"Heating, Ventilating, and Air-Conditioning." 

C. Comply with NFPA 70. 

D. Comply with safety requirements in UL 484 for assembly of free-delivery, water-source heat 
pumps. 

E. Comply with safety requirements in UL 1995 for duct-system connections. 
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1.6 WARRANTY 

A. Special Warranty: Manufacturer agrees to repair or replace components of water-source heat 
pumps that fail in materials or workmanship within specified warranty period. 

1. Failures include, but are not limited to, refrigeration components. 
2. Warranty Period: Four years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 CONCEALED WATER-SOURCE HEAT PUMPS, 6 TONS AND SMALLER 

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

1. Carrier Corporation. 
2. ClimateMaster, Inc. 
3. McQuay International. 
4. Trane Inc. 

B. Description: Packaged water-source heat pump with temperature controls; factory assembled, 
tested, and rated according to ASHRAE/ARI/ISO-13256-1. 

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a testing agency acceptable to authorities having jurisdiction, and marked 
for intended location and application. 

C. Cabinet and Chassis: Galvanized-steel casing with the following features: 

1. Access panel for access and maintenance of internal components. 
2. Knockouts for electrical and piping connections. 
3. Flanged duct connections. 
4. Cabinet Insulation: Glass-fiber liner, minimum 1/2 inch thick, complying with UL 181, 

ASTM C 1071, and ASTM G 21. 
5. Units field convertible for various discharge configurations. 
6. Condensate Drainage: High-density polyethylene plastic or stainless-steel drain pan with 

condensate drain piping projecting through unit cabinet  and complying with 
ASHRAE 62.1. 

a. Condensate Overflow Protection Switch: Solid state electronic; mechanical float 
switch not permitted. 

7. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 
requirements in ASHRAE 62.1. 

8. Sound Attenuation Package: Provide one or more of the following: 

a. Minimum 0.598-inch- thick compressor enclosure and front panel. Minimum 
0.0937-inch- thick foam gasket around the compressor and perimeter of end panel. 

b. Sound attenuating blanket over compressor. 

D. Fan: Direct driven, centrifugal, with multispeed motor resiliently mounted in fan inlet and with 
inlet rings to allow wheel removal from one side without removing housing. 
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1. General requirements for motors are specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

2. Motor: Multispeed, permanently lubricated, ECM motor. 

E. Water Circuit: 

1. Refrigerant-to-Water Heat Exchangers: 

a. Coaxial heat exchangers with copper water tube with enhanced heat-transfer 
surfaces inside a steel shell; both shell and tube are leak tested to 450 psig on 
refrigerant side and 400 psig on water side. Factory mount heat exchanger in unit 
on resilient rubber vibration isolators. 

b. Stainless-steel, brazed-plate heat exchanger is leak tested to 450 psig on 
refrigerant side and 400 psig on water side. Factory mount heat exchanger in unit 
on resilient rubber vibration isolators. 

2. Water-Regulating Valves: Limit water flow through refrigerant-to-water heat exchanger, 
and control head pressure on compressor during cooling and heating. Valves shall close 
when heat-pump compressor is not running. 

3. Motorized Water Valve: Stop water flow through the unit when compressor is off. 

F. Refrigerant-to-Air Coils: Copper tubes with aluminum fins, leak tested to 450 psig. 

G. Refrigerant Circuit Components: 

1. Sealed Refrigerant Circuit: Charge with R-410A refrigerant. 
2. Filter-Dryer: Factory installed to clean and dehydrate the refrigerant circuit. 
3. Charging Connections: Service fittings on suction and liquid for charging and testing on 

each circuit. 
4. Reversing Valve: Four-way, solenoid-activated valve designed to be fail-safe in heating 

position with replaceable magnetic coil. 
5. Compressor: Hermetic scroll, two-stage compressor installed on vibration isolators and 

housed in an acoustically treated enclosure with factory-installed safeties as follows: 

a. Antirecycle timer. 
b. High-pressure cutout. 
c. Low-pressure cutout or loss of charge switch. 
d. Internal thermal-overload protection. 
e. Freezestat to stop compressor if water-loop temperature in refrigerant-to-water 

heat exchanger falls below 35 deg F . 
f. Condensate overflow switch to stop compressor with high condensate level in 

condensate drain pan. 
g. Water-coil, low-temperature switch. 
h. Air-coil, low-temperature switch. 

6. Refrigerant Piping Materials: ASTM B 743 copper tube with wrought-copper fittings and 
brazed joints. 

7. Pipe Insulation: Refrigerant minimum 3/8-inch- thick, flexible elastomeric insulation on 
piping exposed to airflow through the unit. Maximum 25/50 flame-spread/smoke-
developed indexes according to ASTM E 84. 

8. Refrigerant Metering Device: Dual-port, thermal-expansion valve to allow specified 
operation with entering-water temperatures from 25 to 125 deg F. 

9. Hot-Gas Reheat Valve: Pilot-operated, sliding-type valve with replaceable magnetic coil. 
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H. Electric Heating Coil: Helix-wound, nickel-chromium, wire-heating elements in ceramic 
insulators mounted on steel supports. Energize on call for heating when entering-water-loop 
temperature is less than 40 deg F. 

I. Hot-Gas Reheat: Reheat valve diverts refrigerant hot gas to reheat coil when remote humidistat 
calls for dehumidification. 

J. Filters: Disposable, pleated type, 1 inch thick and with a minimum efficiency reporting value of 7 
according to ASHRAE 52.2. 

K. Control equipment and sequence of operation are specified in Section 230900 "Instrumentation 
and Control for HVAC". 

L. Electrical Connection: Single electrical connection with fused disconnect. 

2.2 CONCEALED WATER-SOURCE HEAT PUMPS LARGER THAN 6 TONS  

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

1. Carrier Corporation. 
2. ClimateMaster, Inc. 
3. McQuay International. 
4. Trane Inc. 

B. Description: Packaged water-source heat pump with temperature controls; factory assembled, 
tested, and rated according to ASHRAE/ARI/ISO-13256-1. 

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a testing agency acceptable to authorities having jurisdiction, and marked 
for intended location and application. 

C. Cabinet and Chassis: Galvanized-steel casing with the following features: 

1. Access panel for access and maintenance of internal components. 
2. Knockouts for electrical and piping connections. 
3. Flanged duct connections. 
4. Cabinet Insulation: Glass-fiber liner, minimum 1/2 inch thick, complying with UL 181, 

ASTM C 1071, and ASTM G 21. 
5. Units field convertible for various discharge configurations. 
6. Condensate Drainage: High-density polyethylene plastic or stainless-steel drain pan with 

condensate drain piping projecting through unit cabinet and complying with 
ASHRAE 62.1. 

a. Condensate Overflow Protection Switch: Solid state electronic; mechanical float 
switch not permitted. 

7. Airstream Surfaces: Surfaces lined with one-half-thick, foil-backed fiber insulation in 
contact with the airstream shall comply with requirements in ASHRAE 62.1. 

8. Sound Attenuation Package: Provide one or more of the following: 

a. Minimum 0.598-inch- thick compressor enclosure and front panel. Minimum 
0.0937-inch- thick foam gasket around the compressor and perimeter of end panel. 
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b. Sound attenuating blanket over compressor. 
c. Hot-gas muffler. 

D. Fan: Belt driven, centrifugal, with motor installed on an adjustable fan base resiliently mounted 
in chassis and with inlet rings to allow wheel removal from one side without removing housing. 

1. General requirements for motors are specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

2. Motor: Single-speed, permanently lubricated, ECM motor. 

E. Water Circuit: 

1. Refrigerant-to-Water Heat Exchanger: 

a. Coaxial heat exchanger with copper water tube with enhanced heat-transfer 
surfaces inside a steel shell; both shell and tube are leak tested to 450 psig on 
refrigerant side and 400 psig on water side. Factory mount heat exchanger in unit 
on resilient rubber vibration isolators. 

b. Stainless-steel, brazed-plate heat exchanger is leak tested to 450 psig on 
refrigerant side and 400 psig on water side. Factory mount heat exchanger in unit 
on resilient rubber vibration isolators. 

2. Water-Regulating Valves: Limit water flow through refrigerant-to-water heat exchanger, 
and control head pressure on compressor during cooling and heating. Valves shall close 
when heat-pump compressor is not running. 

3. Motorized Water Valve: Stop water flow through the unit when compressor is off. 

F. Refrigerant-to-Air Coils: Copper tubes with aluminum fins, leak tested to 450 psig. 

G. Refrigerant Circuit Components: 

1. Sealed Refrigerant Circuit: Minimum of two circuits required for units 10 tons and larger. 
Intertwine circuits in refrigerant to air coil. 

a. Charge with R-410A refrigerant. 

2. Filter-Dryer: Factory installed to clean and dehydrate each refrigerant circuit. 
3. Charging Connections: Service fittings on suction and liquid for charging and testing on 

each circuit. 
4. Reversing Valve: Four-way, solenoid-activated valve designed to be fail-safe in heating 

position with replaceable magnetic coil. 
5. Compressor: Scroll,  Two-stage compressor installed on vibration isolators housed in an 

acoustically treated enclosure with factory-installed safeties as follows: 

a. Antirecycle timer. 
b. High-pressure cutout. 
c. Low-pressure cutout or loss of charge switch. 
d. Internal thermal-overload protection. 
e. Freezestat to stop compressor if water-loop temperature in refrigerant-to-water 

heat exchanger falls below 35 deg F. 
f. Condensate overflow switch to stop compressor with high condensate level in 

condensate drain pan. 
g. Water-coil, low-temperature switch. 
h. Air-coil, low-temperature switch. 
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6. Refrigerant Piping Materials: ASTM B 743 copper tube with wrought-copper fittings and 
brazed joints. 

7. Pipe Insulation: Refrigerant minimum 3/8-inch- thick, flexible elastomeric insulation on 
piping exposed to airflow through the unit. Maximum 25/50 flame-spread/smoke-
developed indexes per ASTM E 84. 

8. Refrigerant Metering Device: Dual-port, thermal-expansion valve to allow specified 
operation with entering-water temperatures from 25 to 125 deg F. 

9. Hot-Gas Reheat Valve: Pilot-operated, sliding-type valve with replaceable magnetic coil. 

H. Electric Heating Coil: Helix-wound, nickel-chromium, wire-heating elements in ceramic 
insulators mounted on steel supports. Energize on call for heating when entering-water-loop 
temperature is less than 40 deg F. 

I. Hot-Gas Reheat: Reheat valve diverts refrigerant hot gas to reheat coil when remote humidistat 
calls for dehumidification. 

J. Hot-Gas Bypass: Include constant pressure expansion valve, solenoid valve, and controls to 
maintain continuous refrigeration system operation at 10 percent of full load on lead 
compressor. 

K. Filters: Disposable, pleated type, 1 inch thick and with a minimum efficiency reporting value of 7 
according to ASHRAE 52.2. 

L. Control equipment and sequence of operation are specified in Section 230900 "Instrumentation 
and Control for HVAC". 

M. Electrical Connection: Single electrical connection with fused disconnect. 

2.3 EXPOSED, CONSOLE WATER-SOURCE HEAT PUMPS 

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

1. Carrier Corporation. 
2. ClimateMaster, Inc. 
3. McQuay International. 
4. Trane Inc. 

B. Description: Packaged water-source heat pump with temperature controls; factory assembled, 
tested, and rated according to ASHRAE/ARI/ISO-13256-1. 

1. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 
NFPA 70, by a testing agency acceptable to authorities having jurisdiction, and marked 
for intended location and application. 

C. Cabinet and Chassis: Manufacturer's standard- and low-height, flat and sloped-top,]galvanized-
steel casing with the following features: 

1. Access panel for access and maintenance of internal components. 
2. Knockouts for electrical and piping connections. 
3. Cabinet Insulation: Glass-fiber liner, minimum 1/2 inch thick, complying with UL 181, 

ASTM C 1071, and ASTM G 21. 
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4. Cabinet Insulation: Glass-fiber liner, minimum 1/2 inch thick, complying with 
ASTM C 1071 and NAIMA AH124, "Fibrous Glass Duct Liner Standard." 

5. Sound Attenuation Package: Provide one or more of the following: 

a. Minimum 0.598-inch- thick compressor enclosure and front panel. Minimum 
0.0937-inch thick foam gasket around the compressor and perimeter of end panel. 

6. Condensate Drainage: High-density polyethylene plastic or stainless-steel drain pan with 
condensate drain piping projecting to unit exterior and complying with ASHRAE 62.1. 

a. Condensate Overflow Protection: Solid state electronic; mechanical float switch not 
permitted. 

7. Discharge Grille: Steel, aluminum, or plastic grille for adjustable discharge air pattern. 
8. Color: Selected by Architect from manufacturer's standard  color selection. 
9. Airstream Surfaces: Surfaces in contact with the airstream shall comply with 

requirements in ASHRAE 62.1. 

D. Fan: Direct driven, centrifugal, with multispeed motor mounted on a removable fan-motor board. 

1. General requirements for motors are specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

2. Motor: Multispeed, permanently lubricated, permanent split capacitor. 

E. Water Circuit: 

1. Refrigerant-to-Water Heat Exchanger: Coaxial heat exchanger with copper water tube 
with enhanced heat-transfer surfaces inside a steel shell; both shell and tube are leak 
tested to 450 psig for refrigerant side and 400 psig for water side. Factory mount heat 
exchanger in unit on resilient rubber vibration isolators. 

2. Water-Regulating Valves: Limit water flow through refrigerant-to-water heat exchanger 
and control head pressure on compressor during cooling and heating. Valves shall close 
when heat-pump compressor is not running. 

F. Refrigerant-to-Air Coils: Copper tubes with aluminum fins, leak tested to 450 psig. 

G. Refrigerant Circuit Components: 

1. Sealed Refrigerant Circuit: Charge with R-410A refrigerant. 
2. Filter-Dryer: Factory installed to clean and dehydrate the refrigerant circuit. 
3. Charging Connections: Service fittings on suction and liquid for charging and testing. 
4. Reversing Valve: Four-way, solenoid-activated valve designed to be fail-safe in heating 

position with replaceable magnetic coil. 
5. Compressor: Hermetic rotary compressor installed on vibration isolators housed in an 

acoustically treated enclosure with factory-installed safeties as follows: 

a. Antirecycle timer. 
b. High-pressure cutout. 
c. Low-pressure cutout or loss of charge switch. 
d. Internal thermal-overload protection. 
e. Freezestat to stop compressor if water-loop temperature in refrigerant-to-water 

heat exchanger falls below 35 deg F. 
f. Condensate overflow switch to stop compressor with high condensate level in 

condensate drain pan. 
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g. Water-coil, low-temperature switch. 
h. Air-coil, low-temperature switch. 

6. Refrigerant Piping Materials: ASTM B 743 copper tube with wrought-copper fittings and 
brazed joints. 

7. Pipe Insulation: Refrigerant minimum 3/8-inch- thick, flexible elastomeric insulation on 
piping exposed to airflow through the unit. Maximum 25/50 flame-spread/smoke-
developed indexes per ASTM E 84. 

8. Refrigerant Metering Device: Dual-port, thermal-expansion valve to allow specified 
operation with entering-water temperatures from 25 to 125 deg F. 

9. Hot-Gas Reheat Valve: Pilot-operated, sliding-type valve with replaceable magnetic coil. 

H. Electric Heating Coil: Energized on call for heating when entering-water-loop temperature is 
less than 60 deg F. 

I. Hot-Gas Reheat: Reheat valve diverts refrigerant hot gas to reheat coil when remote or unit-
mounted humidistat calls for dehumidification. 

J. Filters: Disposable, pleated type, 1 inchthick and with a minimum efficiency reporting value of 7 
according to ASHRAE 52.2. 

K. Control equipment and sequence of operation are specified in Section 230900 "Instrumentation 
and Control for HVAC" and Section 230993 "Sequence and Operations for HVAC Controls." 

L. Electrical Connection: Single electrical connection with fused disconnect. 

2.4 HOSE KITS 

A. General: Hose kits shall be designed for minimum 400-psig working pressure and operating 
temperatures from 33 to 211 deg F . Tag hose kits to equipment designations. 

B. Hose: Length 24 inches braided stainless steel, complete with adapters. Minimum diameter, 
equal to water-source, heat-pump connection size. 

C. Isolation Valves: Two-piece, bronze-body ball valves with stainless-steel, standard-port ball and 
stem with normal pipe thread (NPT) connections, and galvanized-steel lever handle. Provide 
valve for supply and return. If balancing device is combination shutoff type with memory stop, 
the isolation valve may be omitted on the return. 

D. Strainer: Y-type with blowdown valve in supply connection. 

E. Balancing Device: Mount in return connection. Include meter ports to allow flow measurement 
with differential pressure gage. 

1. Automatic balancing valve, factory set to operate within 10 percent of design flow rate 
over a 40:1 differential pressure range of 2 to 80 psig. 

2. Manual, calibrated-orifice balancing valve. 
3. Manual, venturi-type balancing valve. 

F. Motorized Water Valve: Slow-acting, 24-V dc, with NPT connections. 
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2.5 PUMP MODULE 

A. Minimum 1/6 hp, 230-V, single-phase pump rated to move at least 16 gpm at 20-feet wg head 
pressure. 

1. General requirements for motors are specified in Section 230513 "Common Motor 
Requirements for HVAC Equipment." 

B. Include pump module hose kit with thread to barb fittings, hose, and hose clamps. 

C. Three-way brass shut-off/flushing/purging valve. 

D. Include controls to operate pump as required to maintain room temperature and ventilation set 
points. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine areas and conditions for compliance with requirements for installation tolerances and 
other conditions affecting performance of the Work. 

B. Examine roughing-in for piping and electric installations for water-source heat pumps to verify 
actual locations of piping connections and electrical conduits before installation. 

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

3.2 INSTALLATION 

A. Install wall-mounting thermostats, humidistats, and switch controls in electrical outlet boxes at 
heights to match lighting controls or as required in Section 230900 "Instrumentation and Control 
for HVAC." 

3.3 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. Specific connection 
requirements are as follows: 

1. Connect supply and return hydronic piping to heat pump with hose kits. 
2. Connect heat-pump condensate drain pan to indirect waste connection with condensate 

trap of adequate depth to seal against fan pressure. Install cleanouts in piping at changes 
of direction. 

B. Duct installation requirements are specified in other Sections. Drawings indicate general 
arrangement of ducts. Specific connection requirements are as follows: 

1. Connect supply and return ducts to water-source heat pumps with flexible duct 
connectors specified in Section 233300 "Air Duct Accessories." 

C. Install electrical devices furnished by manufacturer but not specified to be factory mounted. 
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D. Install piping adjacent to machine to allow service and maintenance. 

E. Ground equipment according to Section 260526 "Grounding and Bonding for Electrical 
Systems." 

F. Connect wiring according to Section 260519 "Low-Voltage Electrical Power Conductors and 
Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform the following field tests and inspections: 

1. After installing water-source heat pumps and after electrical circuitry has been energized, 
test units for compliance with requirements. 

2. Inspect for and remove shipping bolts, blocks, and tie-down straps. 
3. Operational Test: After electrical circuitry has been energized, start units to confirm 

proper motor rotation and unit operation. 
4. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment. 

B. Heat pumps will be considered defective if they do not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.5 STARTUP SERVICE 

A. Complete installation and startup checks according to manufacturer's written instructions and do 
the following: 

1. Inspect for visible damage to unit casing. 
2. Inspect for visible damage to compressor, coils, and fans. 
3. Inspect internal insulation. 
4. Verify that labels are clearly visible. 
5. Verify that clearances have been provided for servicing. 
6. Verify that controls are connected and operable. 
7. Verify that filters are installed. 
8. Adjust vibration isolators. 
9. Inspect operation of barometric dampers. 
10. Verify bearing lubrication on fan. 
11. Inspect fan-wheel rotation for movement in correct direction without vibration and binding. 
12. Adjust fan belts to proper alignment and tension. 
13. Start unit according to manufacturer's written instructions. 
14. Complete startup sheets and attach copy with Contractor's startup report. 
15. Inspect and record performance of interlocks and protective devices; verify sequences. 
16. Operate unit for an initial period as recommended or required by manufacturer. 
17. Verify thermostat and humidistat calibration. 
18. Inspect outdoor-air dampers for proper stroke and interlock with return-air dampers. 
19. Inspect controls for correct sequencing of heating, mixing dampers, refrigeration, and 

normal and emergency shutdown. 
20. Start refrigeration system, and measure and record the following: 

a. Coil leaving-air, dry- and wet-bulb temperatures. 
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b. Coil entering-air, dry- and wet-bulb temperatures. 
c. Outdoor-air, dry-bulb temperature. 
d. Outdoor-air-coil, discharge-air, dry-bulb temperature. 

21. Measure and record the following minimum and maximum airflows. Plot fan volumes on 
fan curve. 

a. Supply-air volume. 
b. Return-air volume. 
c. Relief-air volume. 
d. Outdoor-air intake volume. 

3.6 ADJUSTING 

A. Adjust initial temperature and humidity set points. 

B. Set field-adjustable switches and circuit-breaker trip ranges as indicated. 

C. Occupancy Adjustments: When requested within 12 months of date of Substantial Completion, 
provide on-site assistance in adjusting system to suit actual occupied conditions. Provide up to 
two visits to Project during other-than-normal occupancy hours for this purpose. 

3.7 CLEANING 

A. Replace filters used during construction prior to air balance or Substantial Completion. 

B. After completing installation of exposed, factory-finished, water-source heat pumps, inspect 
exposed finishes and repair damaged finishes. 

3.8 DEMONSTRATION 

A. Train Owner's maintenance personnel to adjust, operate, and maintain water-source heat 
pumps. 

END OF SECTION 238146.13 
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