2.5
HVAC--STARTING, TESTING, AND BALANCING
2.5.1
Scope

This section covers heating, ventilating, and air conditioning systems for__________.  Any ductwork having CFM quantities labeled on the drawings must be balanced in accordance with the requirements of this section.  Balancing of existing air distribution systems in this building, unless specifically indicated by CFM quantities given on the drawings, are not included in the scope of this contract.

2.5.2
General
2.5.2.1
Codes


The work covered in this section shall be in accordance with the codes and standards in section 2.1.3.

2.5.2.2
Air Balance Agent

2.5.2.2.1
The Contractor shall procure the services of an independent air balance and testing agency, approved by the Lockheed Martin Construction Engineer, which specializes in the balancing and testing of heating, ventilating, and air conditioning systems.  The independent agency shall balance, adjust, and test air moving equipment, air distribution systems and associated chilled water, and cooling water piping systems to conditions as shown on the drawings.  If the work done under this contract will tie into an existing chilled water system, the Contractor shall be responsible for rebalancing the existing chilled water system.  All work by this testing agency shall be done under direct supervision of a qualified heating and ventilating engineer employed by the agency.  All instruments used by this agency shall be accurately calibrated and maintained in good working order.  Tests shall be conducted in the presence of the Lockheed Martin Construction Engineer.  Prior notice of the test date shall be given to Lockheed Martin Corporation at least 24 hours before start of tests.  Air, cooling water, and chilled water balance and adjustment shall not begin until all systems have been completed and are in full working order.

2.5.2.2.2
The Contractor shall put all heating, ventilating, and air conditioning systems and equipment into full operation and shall continue the operation of same during each working day of testing and adjusting.  Any rework of the HVAC system by the Contractor shall require rebalancing of the system by the air balance agency at no additional cost to Lockheed Martin Corporation.  After completion of air-conditioning systems start-up, balancing, and testing, all disposable filters shall be replaced with new filters.

2.5.2.3
Balance Report


The Contractor shall submit within seven days after completion of balancing work three copies of submittal data for the testing and adjusting of the air conditioning, heating, and ventilating systems.  The air balance agency shall provide proof of having successfully completed at least five projects of similar size and scope and shall be a certified member of Associated Air Balance Council.

2.5.2.4
Warranty


The test balance agency shall include an extended warranty of 90 days after final completion of test and adjustment, during which time the Lockheed Martin Corporation may request a recheck or resetting of any outlet or supply air fan, as listed in the test report.  The agency shall provide technicians and instruments and make any tests as required by Lockheed Martin Corporation during this period of time.

2.5.3
Air Distribution Systems Testing Procedure

The air balance agency shall perform the testing and balancing of the system in accordance with the following requirements:



Test and adjust RPM to design requirements.



Test and record motor full load amperes.



Make pitot tube traverse of main supply ducts and obtain design CFM at fans.



Test and record system static pressures, suction, and discharge.



Test and adjust system for design recirculated air and exhaust CFM



Test and adjust system for design CFM outside air.



Adjust all main supply return air and exhaust ducts to proper design CFM



Adjust all zones to proper design CFM supply and return.



Test and adjust each diffuser, grille, and register to within ten percent of design requirements.



Each grille, diffuser, and register shall be identified as to location and area.



Size, type and manufacture of diffusers, grille, registers and all test equipment shall be identified and listed.  Manufacturer's ratings on all equipment shall be used for required calculations.



Readings and tests of diffusers, grilles, and registers shall include required F.P.M. velocity and test resultant velocity, and required CFM and test resultant CFM after adjustments.



In cooperation with the control manufacturer's representatives setting adjustments of automatically operated dampers to operate as specified, indicated and/or noted.



All diffusers, grilles, and registers shall be adjusted to minimize drafts in all areas.



As a part of the work of this contract, the General Contractor shall be responsible for making any changes in the pulleys, belts, and dampers or the additions of dampers required for correct balance as recommended by the air balance agency at no additional cost to Lockheed Martin.

2.5.4
Air Distribution Systems Balancing Procedure

In order to meet the required tolerance of the plans and specifications, the general testing and balancing procedure shown below shall be used.

2.5.4.1
Phase One

1.
All supply, return, and exhaust air duct dampers are set at full open position.


2.
All diffuser and side wall grilles are set at full open position.


3.
Outside air damper is set at minimum position.


4.
All controls are checked and set for full cooling cycle.


5.
Branch line splitter dampers are set to open position.


6.
Set all extractors and distribution grids in wide open positions.

2.5.4.2
Phase Two

1.
Drill all probe holes for static pressure readings, pitot tube traverse readings, and temperature readings.


2.
Check motor electrical current supply and rated running amperage of fan motors.


3.
Check fan and motor speeds.


4.
Check available adjustment tolerance.

2.5.4.3
Phase Three

1.
Make first complete air distribution run throughout entire system, recording first run statistics.


2.
Using pitot tube traverse in all main duct, branch duct, supply and return, PROPORTION all air in required amounts to the various main duct runs and branch runs.


3.
Make second complete air distribution run throughout entire system for check on proper PROPORTION of air.

2.5.4.4
Phase Four

1.
Using pitot tube traverse, set all main line dampers to deliver proper amount of CFM to all areas.


2.
Using pitot tube traverse, set all branch line dampers to deliver proper amount of CFM to diffusers and side wall supply grilles in each zone.


3.
Read CFM at each outlet and adjust to meet requirements.


4.
In cooperation with the controls contractor, manually set the exhaust air system automatic control damper settings for the maximum CFM from each room indicated on the P&ID drawings.


5.
Test and record all items as listed in section 2.5.3.

2.5.5
Hydronics Balancing of Chilled Water Systems and Hot Water Systems
2.5.5.1
General


Complete air balance must have been accomplished before water balance is begun.

2.5.5.2
Instrumentation


The balance and testing agency must provide the technicians with the following calibrated instruments for field use:



One set of pressure gauges and fittings



Dry bulb thermometer



Wet bulb thermometer



Thermocouple unit and the thermocouples



Set of balancing cock adjustment wrenches



Portable field flow meter

2.5.5.3
Preparation of System


The balance engineer or technicians must prepare the water systems for balancing in the following manner:


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


2.
Examine water in system to determine if it has been treated and is clean.


3.
Check pump rotation.


4.
Check expansion tanks to make sure they are not air bound and that the system is full of water.


5.
Check all air vents at high points of water systems to make sure they are installed properly and are operating freely.  Make certain all air is removed from circulating system.


6.
Set all temperature controls so that all coils are calling for full cooling.  This should close all automatic bypass valves at coil and chillers.


7.
Check operation of automatic bypass valve.


8.
Check and set operating temperature of chillers and hot water converters to design requirements.


9.
Check the power consumption of each water chiller.

2.5.5.4
Test and Balance Procedure--Phase 1

1.
After making adjustments to coils, recheck settings at pumps, chillers, and condensers.  Readjust if required.


2.
Install pressure gauges on each coil, then read pressure drop through coil at set flow rate on call for full cooling.


3.
Follow the same procedure on chiller to adjust chiller bypass valves.


4.
Check and record the following items at each cooling element:



Inlet water and air temperatures



Leaving water and air temperatures



Pressure drop of each coil



Pressure drop across chiller bypass valve



Pump operating suction and discharge pressure and final T.D.H.



All mechanical specifications of pumps



Rated and actual running amperage of pump motor


5.
Upon completion of Phase 1, the balancing engineer shall prepare on a neatly typed sheet a listing of all items listed above.  This shall be included in the complete test and balance report.

2.5.5.5
Test and Balance Procedure--Phase Two

1.
Set all temperature controls so that all preheat and reheat coils are calling for full heating.  This should open all three-way valves to full flow through heating coils.


2.
Make first complete heating water distribution run throughout entire system, recording first run statistics.


3.
Adjust circuit setter valves at each heating coil to obtain proper water flow to each coil.  Install pressure gauges on each coil and record pressure drop to set flow rate.


4.
Reset temperature controls so that all heating coil three-way valves go to the full bypass position.  Set plug valves in bypass at each valve to obtain same flow rate in coil loops as with three way valve open to heating coil.  Operate each heating water pump in turn and record any differences in flow.


5.
Reset to full heating and record the following items of each heating element:



Inlet water and air temperature



Leaving water and air temperature



Pressure drop of each coil



Pump operating suction and discharge pressure and final TDH, for each heating water pump in turn



All mechanical specification of pumps



Rated and actual running amperage of each pump motor



Inlet and outlet water temperatures of each boiler



Ambient air temperature



Natural gas consumption of the heating boilers

2.5.6
Report Generation

Upon completion of all air flow and hydronic balancing, the balancing engineer shall prepare on neatly typed sheets a listing of all items covered herein.  This shall be included in the complete test and balance report.
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