SECTION 15999

HVAC COMMISSIONING

TESTING, ADJUSTING AND BALANCING

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

Notes:  This Section is intended to include Testing, Adjusting and Balancing procedures for HVAC systems.  


Delete this Section if no HVAC systems are to be commissioned. 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

PART 1
GENERAL

1.01
DIVISION 1 APPLIES.

1.02
Related work described in other sections:

A. Commissioning: Division 1, Division 15, and Division 16

B. [Other]

1.03
The Testing, Adjusting, and Balancing (TAB) of equipment, and all air and water systems, shall be done by an independent TAB Contractor (TABC) acceptable to MDAD.  No part of the ownership of this agency can be held by any individuals or firms who have a direct interest in any contractual portion of this project, or who are in direct competition with any of those with such a contractual interest.

A.
The Prices Bid shall include adequate funds to cover the cost of the Test and Balance.  The TABC will be employed directly by the General Contractor who will be solely responsible for its performance and the timely schedule of its operation. The qualifications of the TABC shall be submitted, along with the specific qualifications of the key individuals who will remain on site during all TAB work, within 30 days of Notice to Proceed.  Recent projects shall be listed and described for both the company and the lead technician.  Names and telephone numbers of the project contractors and facility managers shalll be provided.

B
The TABC shall be certified by the Associated Air Balance Council (AABC).   The TAB team shall consist of full time employees of the TABC and shall include one certified TAB Engineer to act as the Team Supervisor, and one certified TAB Technician to act as a Field Team Leader.

1.04 MECHANICAL CONTRACTOR shall prepare mechanical systems for testing and balancing procedures as outlined hereinafter and in related prefunctional/ functional commissioning sections.  Mechanical trade shall assist TABC, during execution of its work.

1.05 The TABC shall submit the outline of the TAB plan and approach to the GC, who shall transmit a copy to the PM eight weeks prior to starting the TAB.  This plan shall be developed after the TABC has sufficient familiarity with the control system.  The submitted plan shall include:

A. Certification that the TABC has reviewed the construction documents and the systems with the design engineers and contractors to sufficiently understand the design intent for each system.

B. An explanation of the intended use of the building control system.  The controls contractor shall comment on feasibility of the plan in writing.

C. All field checkout sheets and logs to be used listing each piece of equipment to be tested, adjusted, and balanced with the data cells to be gathered for each.

D. Discussion of what notations and markings will be made on the duct and piping drawings during the process.

E. Discussion/details of the cooling tower performance tests.  The tests are to be performed and reported in accordance with the Cooling Tower Institute (CTI) ATC-105 and CTI Bulletin FSP-136, and are not to be performed until an adequate heatload is available.

F. Final test report forms to be used.

G. Detailed step-by-step procedures for TAB work for each system and issue: flow calibration (for each pump), temperature/pressure calibration/reading, total flow calculations, rechecking, diversity issues, expected problems and solutions, etc. Criteria for relocating flow stations and sensors shall be discussed.  Provide the analogous explanations for the air side.

H. List of all air flow, water flow, sound level, system capacity and efficiency measurements to be performed and a description of specific test procedures, parameters, formulas to be used.

I. Details of how total flow will be determined (Air:  sum of terminal flows via BMS calibrated readings or via hood readings of all terminals, supply (SA) and return air (RA) pitot traverse, SA or RA flow stations.  Water:  pump curves, circuit setter, flow station, ultrasonic, etc.).

J. The identification and types of measurement instruments to be used and their most recent calibration date.

K. Specific procedures that will ensure that both air and water side are operating at the lowest possible pressures and provide methods to verify this.

L. Confirmation that TABC understands the outside air ventilation criteria under all conditions.

M. Details of how exhaust fan capacity will be checked.

N. Proposed selection points for sound measurements and sound measurement methods.

O. Details of methods for making any specified coil or other system plant capacity measurements.

P. Details of any TAB work to be done in phases (by floor, etc.), or of areas to be built out later.

Q. Details regarding specified deferred or seasonal TAB work.

R. Details of any specified false loading of systems to complete TAB work.

S. Details of all exhaust fan balancing and capacity verifications, including any required room pressure differentials.

T. Details of any required interstitial cavity differential pressure measurements and calculations to demonstrate that design positive and/or negative pressure in each area and overall building is maintained.

U. Plan for hand-written field technician logs of discrepancies, deficient or uncompleted work by others, contract interpretation requests and lists of completed tests (scope and frequency).

V. Plan for formal progress reports (scope and frequency).

W. Plan for formal deficiency reports (scope, frequency, and distribution).

X. [Other].

1.06
The TAB work shall be performed as the HVAC construction progresses, as outlined in the construction progress schedule, for each phase as each system phase has been completed and is in full working order, so that the TAB work will not disturb the functional testing and overall schedule of substantial completion acceptance. At the direction of Field Representative and/or Architect-Engineer any part thereof shall be placed in operation for purpose of testing and balancing.  However testing of any system shall not begin before the following readiness points are verified.

1.
System has completed startup, prefunctional testing is complete, is operable and is clean.

2.
Permanent electric wiring is complete.

3.
Ductwork and/or piping is installed as designed, and passed leak test. Certificates of leak test approved by the A/E shall be transmitted to the TAB Agency for inclusion in the report.

4.
Ceilings are installed in areas where air distribution pattern is affected by the ceiling.

5.
All equipment and ductwork access doors are secured.

6.
All balancing, smoke and fire dampers are open.

7.
All isolation, and balancing valves are open, and control valves are operational.

8.
All system controls and instrumentation are installed and have successfully completed startup.

1.07
The system phases requiring Testing and Balancing reports shall be:  [                                     ].

1.08
Test and Balance Agency will use forms and procedures established by the Associated Air Balance Council, the Performance Test Codes of the American Society of Mechanical Engineers (ASME), Hydraulic Institute Standards; ARI 550 - Standard for Centrifugal or Rotary Water Chilling Packages; Cooling Tower Institute Test Acceptance Test Code (ATC-105).

PART 2
PRODUCTS

2.01
PLUGS

A.
Provide and direct installation of screwed, square head plugs in ductwork as required for insertion of test apparatus.

B.
Where plugs are provided in insulated ductwork, a metal ring against which insulation can be finished shall be provided.  Provide a removable plug of approved insulation material.

C. Test and Balance Agency shall use the specific equipment required to perform the work specified herein.  Apparatus used shall be the standard of the industry.

D. [ Other]

2.02
[OTHER] 

PART 3
EXECUTION

3.01
GENERAL

A.
Place all ventilating, chilled water, pumping, mechanical and air conditioning systems and equipment into full operation and continue operation of same during each working day of testing and balancing, at no cost to Owner.

B
Contractor is to allow sufficient time in Overall Project Schedule for test and balance completion and assist Test and Balance Agency to coordinate its work with other trades.

C.
[Other]

3.02
MECHANICAL SUBCONTRACTOR'S RESPONSIBILITY

A.
Furnish to test and balance agency one complete set of accepted equipment submittal data and accepted, up-to-date mechanical drawings or shop drawings.

B.
Replace pulleys, belts, and dampers, as required for correct balance as requested by Test and Balance Agency.

C.
Provide scaffolding as required for Test and Balance Agency.

D.
Furnish and install test plugs and pressure taps as directed by Test and Balance Agency.

E.
Prepare air side for balancing as follows:

1.
Mechanically check fans, blowers, and air handling equipment and make available to operate under design conditions.  Start-up and prefunctional testing is complete and accepted for all equipment requiring TAB.

2.
Set splitters, volume dampers, fire dampers, and vanes in their neutral positions.

3.
Grilles, diffusers, etc., installed, with vanes, blades in their neutral positions.

4.
Verify controls (with aid of Controls Contractor), whether they are electronic, electric, of pneumatic or a combination thereof, are functional and available to operate under design conditions.  Calibrate and set all thermostats.

5.
Dampers and locking devices marked in an inconspicuous permanent manner to truly represent position of their respective dampers.

6.
Contractor to change pulleys, belts and dampers, as required for correct balance as requested by air balance and testing agency.

E.
Prepare water side for balancing as follows:

1.
Open valves to full position, including coil stop valves, close bypass valves and open return line balancing cocks.

2.
Strainers shall be cleaned.

3.
Examine water and system to determine that they have been treated and are clean.

4.
Set temperature controls so coils are calling for full cooling.

5.
Purge air from all water circulating systems.

6.
Verify that the start-up and prefunctional testing of water side equipment/ systems are complete and approved.

F.
[Other]

3.03
TEST AND BALANCE AGENCY RESPONSIBILITY:

A. A running log of events and issues shall be kept by the TAB field technicians. Submit hand-written reports of discrepancies, deficient or uncompleted work by others, contract interpretation requests and lists of completed tests to the PM and GC at least twice a week.

B. Communicate in writing to the controls contractor all setpoint and parameter changes made or problems and discrepancies identified during TAB which affect the control system setup and operation.

C. TAB Agency will be responsible to carry out the commissioning requirements specified in this Section and other sections referenced in Division 1 and 15.

D. Air Test and Balance:  Test and Balance Agency will balance and record data for each item of equipment simultaneously with data from all associated equipment, together with coincident outside air dry bulb and wet bulb temperatures and atmospheric conditions to permit evaluation of total system performance.  Test and data shall include, but not be limited to following:

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

A/E to provide the required information

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

E. Contractor shall be responsible for necessary labor involved with removal and reinstallation of acoustical ceiling tiles as required by them to gain access to dampers, and other equipment or accessory located in ceiling space.

F. Water Test and Balance:  Balance and record data for each item of equipment in a similar manner as specified for air systems.  Test and data shall include but not be limited to the following:

G. Submit certified test reports, signed by the TAB Team Supervisor who was in charge of the effort and the TAB Team Field Leader who actually performed the measurements.  All submittals shall be in quadruplicate, unless otherwise directed. Draft test reports shall be submitted for each subsystem or system tested, upon completion of the tests.  The draft TAB reports shall be submitted within two weeks of completion.  Provide the PM with any requested data, gathered, but not shown on the draft reports.  Submit all reports to the GC, who will distribute one copy each to the A/E and the PM.  The reports are to contain a full explanation of the methodology, assumptions and the results in a clear format with designations of all uncommon abbreviations and column headings.  In addition, the reports are to follow the latest and most rigorous reporting recommendations by AABC, NEBB or ASHRAE Standard 111.

The final report shall include only approved subsystem sections.  In addition to the requirements listed in the ASHRAE Standard 111-1988 Section 13 and herein before, the report shall also include:

1.
List of instruments used and their recent calibration date.

2.
List of balancing devices final setting positions.  Use sketches to show quadrant position.  The list shall use the I.D. numbers shown on the one line diagram included in the report.

3.
List of deviations (if any) from the specified or implied requirements of the design documents, and an explanation of why compliance could not be achieved.

4.
List of all points of excessive noise and/or vibration identified (if any) between TAB Agency instrument measurements and permanently installed measuring devices.

H. Acceptance of TAB Tests:  If required by MDAD or the A/E, the TAB Contractor shall retest in the presence of MDAD Representative the air and water flows, AHU or fan performances or other equipment data, randomly selected by MDAD.  The readings shall be reproducible within +/- 10%.  If the readings will not reproduce themselves, rebalancing will be required and the retesting will continue in the same and in other randomly selected spots until a conclusion will be drawn regarding the accuracy and validity of the measurements.

I. Marking of Final Settings:
Following the final acceptance of the certified reports and the random test checks, the setting of the balancing damper quadrants, valves, and other adjustment devices shall be permanently marked or identified to facilitate future restoration if disturbed at any time.

J.
Training:
The TAB contractor shall meet for 8 hours with the MDAD Maintenance after completion of TAB and instruct them on the following:

1. The final TAB report, explaining the layout and meanings of each data type.

2. Any outstanding deficient items in control, ducting or design that may affect the proper delivery of air or water.

3. Identify and discuss, duct runs, diffusers, coils, fans and pumps that are close to or are not meeting their design capacity.

4. Any temporary settings and steps to finalize them for any areas that are not finished.

5. Other salient information that may be useful for facility operations, relative to TAB.
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