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SECTION 230594
BALANCING OF SYSTEMS

PART 1   GENERAL

1.01
RELATED WORK SPECIFIED ELSEWHERE


A.
Systems Cleaning, Pressure and Operational Testing:  Section 230593.

1.02
SUBMITTALS


A.
Quality Control Submittals:



1.
Testing, Adjustment and Balancing Reports:

USE THE NEXT 2 SUBPARAGRAPHS WHEN BALANCING IS TO BE PERFORMED BY THE HVAC CONTRACTOR.



a.
Hydronic Systems:  Submit results on Form BDC-374, which can be obtained from the Director’s Representative or use a similar test report form which includes all of the items and data included on Form BDC-374.




b.
Air Systems:  Submit results on Forms BDC-340 which can be obtained from the Director’s Representative, or use similar test report forms, which includes all the items and data included on Forms BDC-340.

USE BELOW WHEN BALANCING IS TO BE PERFORMED BY A CERTIFIED INDEPENDENT AGENCY EMPLOYED BY THE HVAC CONTRACTOR.



c.
Submit final testing and balancing results on applicable report forms, as approved or furnished by the environmental systems balancing council or bureau, which is certifying the independent member agency performing the Work, required by this Section.  Each final systems report form shall bear the signature of the person performing the Work and recording the data and the signature of the certified supervisor for the performing agency.  Submit simultaneously with the final reports, a list of the instruments used with the last date of calibration for each instrument.

INCLUDE ARTICLE BELOW ONLY WHEN DIRECTED BY H & V SUPERVISORS.
1.03
QUALITY ASSURANCE


A.
Qualifications:



1.
Provide the services of a certified independent agency for the testing, adjustment and balancing of all air distribution and hydronic distribution systems complete with all connected apparatus and equipment.  The agency shall be certified by the Associated Air Balance Council Bureau - AABC, Los Angeles, Cal.  90026 or by National Environmental Balancing Bureau - NEBB, Arlington, Va. 22209.



2.
The Work shall be performed by skilled mechanical technicians under the direct supervision of certified personnel in the employ of the independent agency.  The supervisor shall be personally certified by the national council or bureau, as approved by the Director.

1.04
SEQUENCING AND SCHEDULING


A.
Scheduling:



1.
Perform environmental systems testing and balancing after cleaning, miscellaneous testing, adjustment and operational testing Work has been completed.

EDIT THE FOLLOWING PARAGRAPH TO SUIT PROJECT REQUIREMENTS.


2.
Test and balance system during a period of time when outside temperature conditions will impose a significant load on the system; i.e., summer months for air conditioning system, winter months for heating system.  Balance and adjust systems accordingly.



3.
Send written notification to the Director a minimum of five days prior to the performance of testing and balancing Work.  Perform testing and balancing Work in the presence of the Director’s Representative.

PART 2   PRODUCTS

2.01
TEST EQUIPMENT


A.
General Information:  Test instruments are included in this specification for information only.  Balancing of air and hydronic systems shall be performed by qualified personnel utilizing company owned test instruments, which will remain the property of the company.  Use test instruments which are in first class operating condition, with individual calibration histories to guarantee their accuracy.  Test instruments shall be of type and kind as required by the type of system installed.  Trade names and manufacturer’s names are mentioned in this section for descriptive purposes only; instruments of equivalent range and capabilities may be utilized.


B.
Air Balancing Instruments:



1.
Manometers:  Inclined with ranges of 0 to 1/4 inch and 0 to 1 inch; Combination inclined and vertical with a range of 0 to 5 inches and U tube type, 18 inches.



2.
Portable “Magnehelic” Draft Gages:  Ranges 0 to 1/2 inch, 0 to 1 inch and 0 to 5 inches.



3.
Anemometers:  Deflecting vane type with a range of 100 to 3000 fpm, similar to Alnor Velometer Model 6000 BP and 4 inches diameter rotating vane type.



4.
Pitot Tubes:  ASHRAE standard type, stainless steel, 5/16 inch diameter, lengths as required.



5.
Sling Psychrometer.



6.
Smoke Candles and Smoke Generator.


C.
Hydronic Balancing Instruments:



1.
Calibrated Test Gages:  Ranges 0 to 30 lbs., 0 to 60 lbs., 0 to 200 lbs.



2.
Calibrated Test Gages (Compound Type):  Ranges from -30 inches to 30 lbs. and -30 inches to 60 lbs.



3.
U Tube Manometer:  36 inches.


D.
Air and Hydronic Systems Balancing Instruments:



1.
Thermometers:  12 inches mercury column type and dial type, with a range of -40 to +120 degrees F. and 0 to 220 degrees F.  Total of four thermometers.



2.
Universal Hand Tachometer:  Herman H. Sticht Type UH.



3.
Stop Watch.



4.
Stroboscope.



5.
Contact Pyrometer:  Thermocouple type.



6.
Volt-Ohm-Ammeter Test Kit, High Current Type:  Sperry “Ohmprobe”.



7.
Volt-Ammeter:  With leads for connecting to lugs.

PART 3   EXECUTION

DELETE THE FOLLOWING 3.01, 3.02 AND 3.03 WHEN BALANCING IS TO BE PERFORMED BY A CERTIFIED INDEPENDENT AGENCY.
3.01
PRELIMINARY WORK


A.
Circulating Water Systems:  Prior to balancing the system, bleed all air vents so as to completely flood the system; check pumps for proper rotation; clean strainers and set balancing and system stop valves in the full-open position.


B.
Ventilating and Air Conditioning Systems:  Prior to balancing the system, check fans for proper rotation; check filters for cleanliness and proper installation and set dampers in the normal operating position.

EDIT BELOW TITLE IF ONLY ONE OF THE SYSTEM IS REQUIRED.
3.02
BALANCING OF CIRCULATING WATER SYSTEM AND ETHYLENE GLYCOL SYSTEMS

A.
Equipment Schedules and Report Sheets:  Prepare itemized equipment schedules, listing all heating or cooling elements and equipment in the system to be balanced.  List in order on equipment schedules, by pump or zone according to the design, all heating or cooling elements and all zone balancing valves or balancing devices.  Break down schedules into zones to circuits, starting from the zone or circuit pump and terminating with the last item of equipment or transfer element in the respective zone or circuit.  Include on schedule sheets, column titles listing the location, type of element or apparatus, design conditions and water balance readings.  Prepare individual pump report sheets for each individual system or zone pump.


B.
Balancing:



1.
Place system in full automatic operation, with automatic controls set in accordance with design conditions, and allow water to reach design temperature.



2.
Test pumps and balance flow.  Record the following on pump report sheets:




a.
Suction and discharge pressure.




b.
Running amps and brake horsepower of pump motor under full flow and no flow conditions.




c.
Pressure drop across pump in feet of water and total gpm pump is handling under full flow conditions.



3.
Set zone or circuit balancing valve at each pump, to handle the design GPM.



4.
When the design incorporates the use of air handling units containing coils, check and adjust each unit to insure the proper volume of air is passing through the coils, while the balancing procedure is in progress.



5.
Check pumps for flow, after the system has been balanced.



6.
Record test readings, calculations and results.

3.03
BALANCING OF VENTILATING AND AIR CONDITIONING SYSTEMS


A.
Equipment Schedules and Report Sheets:



1.
Prepare itemized air balance schedules for each system listing all air handling units and air outlets for each system.  Schedule multi-zone systems by individual zones.  Start each schedule from the inlet or the air handling unit and terminate with the last air inlet or outlet device in the system or zone.



2.
Prepare individual air handling unit report sheets, noting manufacturer’s published performance data.



3.
Record all test readings, calculations and results.


B.
Balancing:



1.
Inspect All Equipment:  Establish a definite operational test condition for test and air balance purposes.  In accordance with test condition selected, such as minimum fresh air dampers open, turn on all air handling systems in the building, including all exhaust systems.



2.
Balance a system starting with the air handling unit.  Check fan speed, using a tachometer with a self-timing device and the power reading of the fan motor using a volt-amp meter.  Calculate the actual brake horse power from the tachometer and volt-amp meter readings.  Compare the actual fan speed reading and the motor power reading, with the air handling unit manufacturer’s published performance data, and if they check within reasonable limits, make duct velocity readings on the main ducts.  Drill holes in the main ducts and using a velocity measuring instrument take velocity readings.  Take velocity readings in each zone duct of a multi-zone system and in addition, in the main branch ducts of a reheat type system.  Close and seal test holes with metal snap hole plugs and duct tape.  Calculate the cfms of the ducts.  Establish the total air for the fan or system under test.  Compare the design data with the test results, and if the total air is high or low, adjust the fan speed accordingly.  Repeat the described test procedure for all air handling units, including all supply air, return air and exhaust air apparatus.  With the total air for the system established, use the same duct velocity check system for adjusting the main splitter dampers or other volume control devices for the various branches of the system.  Test and adjust the individual air inlet or outlet devices, after the main ducts, zone ducts and branch ducts have been set at design conditions.  Adjust individual air inlet and outlet devices, such as registers and diffusers, for air pattern and volume, in the manner recommended by the manufacturer of the devices.  The total cfm of all inlets or outlets shall equal the total cfm of all branches, which in turn shall equal the total air volume of the air handling units.  The system is balanced, when the results of the specified test procedures check with the design data, that is, fan speed and horsepower; total air by velocity readings and total air by inlet or outlet volume.

INCLUDE THE ARTICLE BELOW WHEN BALANCING IS TO BE PERFORMED BY A CERTIFIED INDEPENDENT AGENCY.
3.04
FIELD QUALITY CONTROL


A.
Inspection:  Prior to the environmental testing and balancing of hydronic and air distribution systems, the certified supervisor in the employ of the testing and balancing agency shall inspect the installations and notify the Director’s Representative of any Work which must be performed or modified prior to initiating testing and balancing procedures.


B.
Performance:  Test and balance environmental hydronic and air distribution systems, including all connected equipment and apparatus, so as to conform to the design conditions.  Perform the Work of this section in accordance with the published standards of the balancing council or bureau, which is certifying the member firm.  Record all test readings, calculations and results.

END OF SECTION
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