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INTRODUCTION

The Policies and Procedures manual shall be used for the purpose of HVAC Testing, Adjusting and Balancing (TAB) contract administration for State of Wisconsin, Department of Administration, Division of Facilities Development projects. This manual provides methods for TAB Agency selection and contract execution. A listing of participating TAB Agencies, a listing of the Regional DSF Field Offices, and the most current version of DSF's Master Specification Section 15990B-Testing, Adjusting, and Balancing has been included for reference. This manual is intended for use by: 


a.
Testing, Adjusting and Balancing Agencies


b.
DSF Engineering and Project Managers


c.
Project Architects and Engineers

d. The DSF Project Representatives (DSF-PR)

The DSF Project Representative will be the DSF Construction Representative, the State of Wisconsin's Agency Construction Representative or some other designated person.

TESTING, ADJUSTING, BALANCING AGENCY SELECTION

Agencies for TAB work are selected by DSF. The selection process is outlined below. 

1. A Blanket Contract will be written on an annual basis for each participating TAB firm.

2. All State of Wisconsin, DSF projects are reviewed prior to bidding by DSF Engineering (Jim Kropp), to determine whether TAB work is required. Projects are tracked using the monthly bid list issued by the DSF plan distribution office. 

3. A Request for Proposal is sent to selective TAB Agencies during the respective project bidding period or shortly after the project bids are received. The Request for Proposal includes a bid set of plans, a project specification, and all project issued addenda. The Request for Proposals are solicited from selective TAB Agencies based on the following criteria: 

a. Agency NEBB or AABC certification.

b. Past DSF project performance.

c. Past performance of the identification and resolution of project deficiencies.

d. Project size and complexity.

e. Current quantity of active DSF projects 

f. Past timely submittal of TAB reports.

g. Past quality and completeness of TAB reports.

h. Agency personnel qualifications.

i. Geographical location of project.

j. Geographical location of the TAB Agency personnel and office(s).

4. A single proposal shall be submitted for each Request for Proposal. The proposal shall contain at a minimum the project name, the DSF project number, acknowledgment of any addendum’s, the proposed project TAB cost, and a DSF acceptance signature/date line at the bottom of the proposal.

5. DSF Engineering reviews the Request for Proposals and selects the successful TAB Agency.

6. The successful TAB Agency is assigned to the project and notified to proceed. It is the intent of DSF Engineering to have a TAB Agency under contract Prior to the start of construction.

7. The DSF Project Manager and the DSF Project Representative are notified of the TAB Agency selection.

DSF’S PROJECT REPRESENTATIVE PROCEDURES

The following procedures are to be performed by the assigned DSF Project Representative. 


a.
Communication with the TAB Agency.


b.
Scheduling of TAB work with the TAB Agency.


c.
Coordinating system deficiencies.


d.
Receiving of report submittals.


e.
Report distribution.


f.
Processing payment requests.

Pre-Installation and Pre-Balance Meetings

The DSF Project Representative is responsible for arranging with the TAB Agency the Pre-Installation and Pre-Balance Meetings.

The purpose of the Pre-Installation Meeting is to:


a. Receive input from the TAB Agency regarding work scheduling 


b. Provide the opportunity for coordination between other trades and the TAB Agency. 


c. Receive and resolve any TAB Agency concerns regarding the balancing work. 

The purpose of the Pre-Balance Meeting is to:


a.
Familiarize the TAB Agency with the project site, The DSF Project Representative, and other project contractors. 

b. Allow the TAB Agency to observe the HVAC installation with the ceilings down in a substantially complete stage.

c. Verify distribution of RFI’s, Field Orders, and Construction Bulletins necessary for Testing and Balancing work.

d. Final coordination of contractors work necessary to be completed prior to the start of Testing and Balancing. 

The DSF Project Representative is encouraged to have more than one Pre-Balance Meeting during the course of construction. Problems and/or concerns that are identified during these meetings may be more immediately resolved rather than when the building is approaching occupancy.  

Construction Bulletins and Shop Drawings

The DSF Project Representative is responsible to issue construction bulletins to the TAB Agency. This is required for the TAB Agency to stay current of any changes that may affect their work.

The DSF Project Representative is responsible to issue one set of completed HVAC shop drawings to the TAB Agency for their use.

Daily Reports

The TAB Agency is required to submit daily reports of activity and identification of system deficiencies to the DSF Project Representative during project balancing. The identification of system deficiencies while the T&B Agency is on site and prior to the submittal of the Testing and Balancing report will allow for correction of system deficiencies prior to the submittal of the Testing and Balancing Report of A/E approval. 

Correction of Deficiencies

TAB Agency identified system deficiencies shall be coordinated by the DSF Project Representative with the:


a. TAB Agency.


b. HVAC Contractor.


c. Temperature Control Contractor.


d. A/E.

A copy of the correction recommendations, meeting minutes involving deficiency correction issues, and other pertinent information should be copied to DSF Engineering, (Jim Kropp and Roger Brown) accordingly.

The TAB Agency shall retake TAB measurements and adjustments, if necessary, and the TAB report revised accordingly. 

Report Submittal

The TAB Agency shall submit eight (8) copies of the completed TAB report. The TAB Agency will submit six (6) copies to the DSF Project Representative and two copies to DSF, Madison (Jim Kropp and Roger Brown). The DSF Project Representative shall distribute reports as follows:


a. A/E. Five (5) copies.


b. DSF Project Representative. One (1) copy.

The A/E is responsible for a timely review of the TAB report. The DSF Project Representative shall instruct the A/E to return three copies of the reviewed TAB report to the DSF Project Representative within 10 days of receipt. The A/E shall submit the TAB report comments to the DSF Project Representative in the same manner as they would a punchlist or shop drawing. The A/E shall stamp the TAB report in a manner similar to that of a shop drawing and indicate their approval or rejection of the report.

Report Approval

The TAB report submittal process shall continue until all identified necessary correction(s) are resolved to the State of Wisconsin's satisfaction and the TAB report is stamped approved by the A/E. The final report shall be distributed by the DSF Project Representative in the following manner:


a. TAB Agency.


b. 
DSF Engineering (Jim Kropp). One (1) copy.


c. 
DSF Project Representative. One (1) copy for reference purposes. This copy shall be turned over to the state agency at the time of project closeout.

TAB Agency Payment Request

All payment requests from TAB Agencies may be submitted to the respective DSF Project Representative for approval. Payment requests will arrive in one of two forms:


a. TAB projects under $2000.00: Payment request may be submitted on the TAB Agency's company 

invoice.  The request must have Project Name and DSF Project Number in order to be processed.


b. TAB projects over $2000.00: Payment request(s) shall be submitted on the 
DSF, A/E payment 


request form DOA-4145. 

The DSF Project Representative shall review all payment requests for approval. A payment request may be rejected if the report information is incomplete or proved inaccurate. The A/E’s comments, DSF review, and/or independent TAB measurements performed by DSF Engineering will determine the reports completeness and accuracy.  Payment requests should be approved if the report information is complete and accurate, even if problems are identified as the result of installation or design deficiencies. The TAB firm may be entitled to additional payment for added work necessary as a result of identified design or installation deficiencies. The DSF Project Representative will determine if additional payment is merited.  

The DSF Project Representative shall initial approved payment request. The DSF Project Representative is responsible for forwarding the approved payment request to the DSF Project Manager. The DSF Project Manager will in turn release payment to the Tab Agency.
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TESTING AND BALANCING AGENCY LIST

COMPANY
TELEPHONE

Daniel Cannon

920-836-1700

Balco Balancing, Inc.

Fax: 920-836-1720

3135 Sundew Way

Neenah, WI 54956

Dan Boisen
608-787-4810

Central Trane Test and Balancing, Inc.
Fax: 608-787-4644

2727 South Avenue

La Crosse, WI  54601

David Ersland

608-221-8817

Environmental Systems Analysis, Inc.

Fax: 608-221-2444

4262 Argosy Court

Madison, WI  53714

Gary Raleigh

414-338-8851

Gary Anthony & Associates, Inc.
Fax: 414-338-4292

208 University Drive

P.O. Box 774

West Bend, WI  53095

Gene F. Marsolek
218-721-3601

HVAC Systems Analysis, Inc.  
Fax: 218-721-????  

5756 Townline Road        

Duluth, MN      55803

Mark Tarazi

612-553-8882

International Test & Balance, Inc.

FAX: 612-533-8933

8401 73rd Ave North, Suite E8

Minnepolis, MN 55428-1508

David Hamiltion
608-785-1135

Michaels Fluid Balancing, Inc.
FAX: 608-784-2270

900 Monitor

P.O. Box 2377

LaCrosse, WI  54602

Darlene Ratai

414-352-3610

Precision-Aire, LTD.

FAX:414-352-4797

6659 North Sidney Place

Milwaukee, WI  53209

William Derse

414-253-4146

Professional System Analysis, Inc.

Fax:414-253-4199

N113 W18839 Carnegie Drive

Germantown, WI 53022
TESTING AND BALANCING AGENCY LIST

COMPANY
TELEPHONE

Walt Kalen
612-424-3396

Systems Management & Balancing, Inc.
FAX:612-424-7904

8936  Ashley Terrace

Brooklyn Park, MN 55443

Darrel Hermans

715-835-7813

T&B Services, Ltd.

Fax:715-723-4529

110 E. Grand Ave., Suite B

Eau Claire, WI  54701

Fred Hatton

414-784-0845

Total Balance, Inc.

Fax:414-782-7027

15930 Chipmunk Lane

New Berlin, WI 53151

Doug Mikolainis
414-671-0192

The Wenninger Company, Inc.
FAX:414-821-9009

16875 W. Ryerson Road

P.O. Box 51948

New Berlin, WI  53151-094

DSF REGIONAL FIELD OFFICES

CONTACT PERSON/











OFFICE LOCATION









TELEPHONE

Shirley Klebesadel









715-836-2841  Eau Claire Regional Field Office






 
FAX:
715-836-5277

2411 N. Hillcrest Pkwy, Suite 2

Altoona, Wisconsin  54720

Owen Landsverk









608-266-3805

Madison Regional Field Office







 FAX:
608-226-1693

1930 Monroe Street, Suite 306

Madison, Wisconsin  53711

King Regional Field Office








715-258-1498 Wisconsin Veterans Home







FAX:715-258-6855

P.O. Box 306 

Highway QQ

King, Wisconsin  54946

SECTION 15990B

TESTING, ADJUSTING, AND BALANCING

BASED ON DSF MASTER SPECIFICATION DATED 9/21/98

This section has been written to cover most (but not all) situations that you will encounter.  Depending on the requirements of your specific project, you may have to add material, delete items, or modify what is currently written.  The Division of Facilities Development expects changes and comments from you.

P A R T  1  -  G E N E R A L

SCOPE

This section includes all air and water testing, adjusting and balancing for the entire project.  This work will be contracted by the Division of Facilities Development separately from the remainder of the project; the Division 15B contractor is not to include the cost of testing, adjusting and balancing work in his contract price except as specifically indicated in Part 1 and Part 3 of this section.  Included are the following topics:

PART 1 - GENERAL


Scope


Reference


Reference Standards


Description


Related Work


Pre-Installation Meeting


Pre-Balance Conference


Submittals

PART 2 - PRODUCTS


Instrumentation

PART 3 - EXECUTION


Preliminary Procedures


Existing Equipment


Performing Testing, Adjusting and Balancing


Deficiencies

REFERENCE

Applicable provisions of the General Conditions, Supplementary General Conditions and General Requirements in Division 1 govern work under this section.

REFERENCE STANDARDS

AABC

National Standards for Testing and Balancing Heating, Ventilating, and Air Conditioning Systems, Fifth Edition, 1989.

ASHRAE
ASHRAE Handbook, 1987 HVAC Systems and Applications, Chapter 57, Testing Adjusting and Balancing.

NEBB

Procedural Standards for Testing Adjusting Balancing of Environmental Systems, Fifth Edition, 1991.

DESCRIPTION

The State of Wisconsin, Department of Administration, Division of Facilities Development will separately contract with an independent test and balance agency to perform all testing, adjusting, and balancing of air and hydronic systems required for this project.  Work related to the testing, adjusting, and balancing that must be performed by the installing mechanical contractor is specified in other section of these specifications.

Provide total mechanical systems testing, adjusting and balancing.  Requirements include the balance of air and water distribution, adjustment of new and existing systems to provide design quantities indicated on the drawings, electrical measurement and verification of performance of all equipment, all in accordance with standards published by AABC or NEBB.

Test, adjust and balance all air and hydronic systems so that each room, piece of equipment or terminal device is using the quantities indicated on the drawings and in the specifications.

Accomplish testing, adjusting and balancing work in a timely manner that allows partial occupancy of major buildings, occupancy of one building when the project involves many buildings, and completion of the entire project in the time stated in the Instruction to Bidders and in accordance with the completion schedule established for this project.

The test and balance agency is encouraged to make periodic site visits to make sure that provisions are being made to accomplish the specified testing, adjusting and balancing work.  If problems are found, handle as specified in Part 3 under Deficiencies.

RELATED WORK

Section 15010B - Basic HVAC Requirements for hvac shop drawings to be given to the test and balance agency and for coordination between the Division 15B contractor and the firm performing the work in this section.

Division 15B drawings and specifications which define the scope of the systems to be balanced.  Refer to construction bulletins for proposed changes and to change orders for changes that have been accepted.

The A/E must indicate all balancing information on the bidding documents and any proposed changes that develop during the course of the project.  If the project involves additions or extensions of any kind to an existing system, the documents must show that system to the extent necessary so that it is balanced at the completion of the project. If the project is phased, the documents must indicate the phasing requirements and a description given as to how the phasing effects the Testing and Balancing of the systems during each phase.  Specific data to be identified include (but are not limited to) the following:

1.
Air and water flows required of new and existing systems; 

2.
Capacities and location of all equipment that requires testing, adjusting, or balancing, including existing equipment;

3.
Critical air pressure relationships that must be maintained;

4.
Building static pressure to be maintained;

5.
Motors of sufficient horsepower for air and hydronic systems to allow the specified flow rates to be achieved;

6.
Any other information needed for a proper balance to be performed.

7.
The location and capacity of existing systems that are being extended.  The test and balance agency will be required to verify this information during his work; add flow measuring devices as may be necessary to accomplish this work.  

8.
When the existing capacity of equipment proposed to be modified or extended is not known or the A/E is not sure that the equipment is performing in accordance with its original design, contact DSF engineering personnel to arrange for measurements to be taken.  DSF will obtain the services of a test and balance agency to obtain the necessary information.  The cost of this work will be charged back to the project.

Division 16 drawings and specifications which define the scope of the electrical systems that serve the mechanical equipment.

PRE-INSTALLATION MEETING

Test and balance agency will be required to attend a pre-installation meeting with all other project contractors before the construction process is started.  The test and balance agency should be prepared to give input on the time requirements for the work required in this section.

PRE-BALANCE CONFERENCE

Prior to beginning testing, adjusting and balancing, schedule and conduct a conference with the Architect/Engineer, DSF's Project Representative and the mechanical system and temperature control system installing Contractors.  The objective is final coordination and verification of system operation and readiness for testing, adjusting and balancing procedures and scheduling procedures with the above mentioned parties. Indicate work required to be completed prior to testing, adjusting, and balancing and identify the party responsible for completion of that work.

SUBMITTALS

See also Related Work in this section.

Submit testing, adjusting and balancing reports bearing the seal and signature of the NEBB or AABC Certified Test and Balance Supervisor.  The reports to be certified proof that the systems have been tested, adjusted and balanced in accordance with the referenced standards; are an accurate representation of how the systems have been installed and are operating; and are an accurate record of all final quantities measured to establish normal operating values of the systems.

Submission:  Submit seven (8) complete sets of reports.  If information is incomplete or further testing, adjusting and balancing is deemed necessary, resubmit six (6) final complete sets.  Distribution of submittals will be:

DSF - Madison



One (2) copies

DSF Project Representative


Six (6) copies.

One A/E copy should be retained by the A/E for his/her use.  Since the A/E is responsible for the system design, as reflected in the contract documents, the A/E will be expected to review, evaluate and comment on the contents of the report and to assist in the correction of any problems encountered.

Increase quantities of submittals during the editing process if necessary.

Format:  Bind report forms in three-ring binders or portfolio binders.  Label edge or front with label identifying project name, project number and descriptive title of contents.  Divide the contents of the report into the below listed divisions, separated by divider tabs:

· General Information

· Summary

· Air Systems

· Hydronic Systems

· Special Systems

Contents: Provide the following minimum information, forms and data:

General Information: Inside cover sheet identifying Test and Balance Agency, Contractor, Architect, Engineer, Project Name and Project Number.  Include addresses, contact names and telephone numbers.  Also include a certification sheet containing the seal and signature of the Test and Balance Supervisor. 

Summary:  Provide summary sheet describing mechanical system deficiencies.  Describe objectionable noise or drafts found during testing, adjusting and balancing.  Provide recommendations for correcting unsatisfactory performances and indicate whether modifications required are within the scope of the contract, are design related or installation related.  List instrumentation used during testing, adjusting and balancing procedures.

The remainder of the report to contain the appropriate standard NEBB or AABC forms for each respective item and system.  Fill out forms completely.  Where information cannot be obtained or is not applicable indicate same.

P A R T  2  -  P R O D U C T S

INSTRUMENTATION

Provide all required instrumentation to obtain proper measurements.  Application of instruments and accuracy of instruments and measurements to be in accordance with the requirements of NEBB or AABC Standards and instrument manufacturer's specifications.

All instruments used for measurements shall be accurate, and calibration histories for each instrument to be available for examination by DSF upon request.  Calibration and maintenance of all instruments to be in accordance with the requirements of NEBB or AABC Standards

P A R T  3  -  E X E C U T I O N

DAILY REPORTS

Submit to DSF's Project Representative daily work activity reports for each day on which testing and balancing work is performed. Reports shall include description of day's activities and description of any system deficiencies.

PRELIMINARY PROCEDURES

Obtain preconstruction meeting report, applicable construction bulletins, applicable change orders and approved shop drawings of equipment, outlets/inlets and temperature controls.

The A/E and/or the DSF Project Representative is to keep the test and balance agency informed of all construction bulletins and change orders in the same manner as the prime contractors on the project.

Check filters for cleanliness, dampers and valves for correct positioning, equipment for proper rotation and belt tension, temperature controls for completion of installation and hydronic systems for proper charge and purging of air.

Notify DSF's Project Representative on a daily basis during balancing. Identify deficiencies preventing completion of testing, adjusting and balancing procedures.  Do not proceed until systems are fully operational with all components necessary for complete testing, adjusting and balancing.  Installing Contractors are required to provide personnel to check and verify system completion, readiness for balancing and assist Balancing Agency in providing specified system performance.

EXISTING EQUIPMENT

A/E may delete this portion of the specification on new construction projects.  However, on remodeling or renovation projects, DSF expects any systems that are extended or modified in any way to be balanced as if they were installed as part of this project.  This may mean that additional balancing or flow measuring devices have to be added.

In this paragraph, the A/E should indicate any special characteristics of existing equipment or systems that have to be tested, adjusted or balanced when that information is not fully described on the drawings.  For example, it may be necessary to describe the components of an existing air handling unit if that information is not clear from the plans.

PERFORMING TESTING, ADJUSTING AND BALANCING

Perform testing, adjusting and balancing procedures on each system identified, in accordance with the detailed procedures outlined in the referenced standards except as may be modified below.

Unless specifically instructed in writing, all work in this specification section is to be performed during the normal workday.

If the project has special requirements that will cause work of the section to be performed at night or on weekends, indicate those requirements here.

In areas containing ceilings, remove ceiling tile to accomplish balancing work; replace tile when work is complete and provide new tile for any tile that are damaged by this procedure.  If the ceiling construction is such that access panels are required for the work of this section and the panels have not been provided, inform the owner's project representative.

The A/E is expected to have properly sized access panels located in inaccessible ceilings as part of the bidding and contract documents.

Cut insulation, ductwork and piping for installation of test probes to the minimum extent necessary for adequate performance of procedures.  Patch using materials identical to those removed, maintaining vapor barrier integrity and pressure rating of systems.

In air systems employing filters, blank off sufficient filter area to simulate a pressure drop that is midway between that of a clean filter and that of a dirty filter.

Measure and record system measurements at the fan and/or pump to determine total flow.  Adjust equipment as required to yield specified total flow at terminals.  Proceed taking measurements in mains and branches as required for final terminal balancing.  Perform terminal balancing to specified flows balancing branch dampers, deflectors, extractors and valves prior to adjustment of terminals. 

Measure and record static air pressure conditions across fans, coils and filters.  Indicate in report if cooling coil measurements were made on a wet or dry coil and if filter measurements were made on a clean or dirty filter.  Spot check static air pressure conditions directly ahead of terminal units.

Adjust outside air, return air and relief air dampers for design conditions at both the minimum and maximum settings and record both sets of data.  Balance modulating dampers at extreme conditions and record both sets of data.  Balance variable air volume systems at maximum air flow rate, full cooling, and minimum flow rate, full heating; record all data.

Adjust register, grille and diffuser vanes and accessories to achieve proper air distribution patterns and uniform space temperatures free from objectionable noise and drafts within the capabilities of the installed system.

Provide fan and motor drive sheave adjustments necessary to obtain design performance.  Include in scope of services drive changes specifically noted on drawings, if any.  If work of this section indicates that any drive or motor is inadequate for the application, advise the owner's project representative by giving the representative properly sized motor/drive information (in accordance with manufacturers original service factor and installed motor horsepower requirements); make sure that any change will keep the duct/piping system within its design limitations with respect speed of the device and pressure classification of the distribution system.  Time and material for motor/drive changes will be considered a reimbursable expense and will require an itemized cost breakdown of all time and drive changes submitted to owner's project representative; prior authorization is needed before this work is started.

Areas or rooms designed to maintain positive, negative or balanced air pressures with respect to adjacent spaces, as indicated by the design air quantities, require special attention.  Adjust fan drives, distribution dampers, terminals and controls to maintain indicated pressure relationship.

Final air system measurements to be within the following range of specified cfm:


Fans





5% to +10%

Supply grilles, registers, diffusers

0% to +10%

Return/exhaust grilles, registers

0% to -10%

Room pressurization air


-5% to +5%

Final water system measurements must be within the following range of specified gpm:

Heating flow rates



0% to -10%

Cooling flow rates



-5% to +5%

Contact the temperature control Contractor for assistance in operation and adjustment of controls during testing, adjusting and balancing procedures.  Cycle controls and verify proper operation and setpoints.  Include in report description of temperature control operation and any deficiencies found.

Permanently mark equipment settings, including damper and valve positions, control settings, and similar devices allowing settings to be restored.  Set and lock memory stops.

Leave systems in proper working order, replacing belt guards, closing access doors and electrical boxes, and restoring temperature controls to normal operating settings.

DEFICIENCIES

Division 15B contractor to correct any installation deficiencies found by the test and balance agency that were specified and/or shown on the Contract Documents to be performed as part of that division of work.  Test and balance agency will notify the DSF's Project Representative of these items and instructions will be issued to the Division 15B contractor for correction of the deficient work. All corrective work to be done at no cost to the State of Wisconsin.

END OF SECTION
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TAB Report Submittal Procedure - Flow Chart
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