SECTION 23 0593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 GENERAL

1.1 SECTION INCLUDES
A.  Testing, adjustment, and balancing of air systems.

B.  Measurement of final operating condition of HVAC systems.

1.2 REFERENCE STANDARDS

A. AABC MN-1 - AABC National Standards for Total System Balance; Associated Air
Balance Council; 2002.

B. ASHRAE Std 111 - Measurement, Testing, Adjusting, and Balancing of Building HVAC
Systems; 2008.

1.3 SUBMITTALS
A.  See Section 01 3000 - Administrative Requirements, for submittal procedures.

B. Installer Qualifications: Submit name of adjusting and balancing agency and TAB
supervisor for approval within 30 days after award of Contract.

PART 2 PRODUCTS - NOT USED

PART 3 EXECUTION

3.1 GENERAL REQUIREMENTS

A.  Perform total system balance in accordance with one of the following:
1. NEBB Procedural Standards for Testing Adjusting Balancing of Environmental
Systems.

B.  Begin work after completion of systems to be tested, adjusted, or balanced and
complete work prior to Substantial Completion of the project.
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http://global.ihs.com/doc_detail.cfm?rid=BSD&document_name=ASHRAE%20STD%20111

3.2

TAB Agency Qualifications:

1. Company specializing in the testing, adjusting, and balancing of systems specified
in this section.

2. Having minimum of three years documented experience.

3. Certified by one of the following:
a. AABC, Associated Air Balance Council: www.aabc.com/#sle; upon

completion submit AABC National Performance Guaranty.

b. NEBB, National Environmental Balancing Bureau: www.nebb.org/#sle.

TAB Supervisor and Technician Qualifications: Certified by same organization as TAB
agency.

EXAMINATION

Verify that systems are complete and operable before commencing work. Ensure the
following conditions:

1. Systems are started and operating in a safe and normal condition.

2. Temperature control systems are installed complete and operable.

3. Proper thermal overload protection is in place for electrical equipment.

4. Final filters are clean and in place. If required, install temporary media in addition
to final filters.

5. Duct systems are clean of debris.

Submit field reports. Report defects and deficiencies that will or could prevent proper
system balance.

C. Beginning of work means acceptance of existing conditions.
3.3 ADJUSTMENT TOLERANCES

A. Air Handling Systems: Adjust to within plus or minus 5 percent of design for supply
systems and plus or minus 10 percent of design for return and exhaust systems.

B.  Air Outlets and Inlets: Adjust total to within plus 10 percent and minus 5 percent of
design to space. Adjust outlets and inlets in space to within plus or minus 10 percent
of design.

3.4 RECORDING AND ADJUSTING
A. Field Logs: Maintain written logs including:
1. Running log of events and issues.
2. Discrepancies, deficient or uncompleted work by others.
3. Contract interpretation requests.
4. Lists of completed tests.
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B.  Ensure recorded data represents actual measured or observed conditions.

C. Permanently mark settings of valves, dampers, and other adjustment devices allowing
settings to be restored. Set and lock memory stops.

D. Mark on drawings the locations where traverse and other critical measurements were
taken and cross reference the location in the final report.

E. After adjustment, take measurements to verify balance has not been disrupted or that
such disruption has been rectified.

F. Leave systems in proper working order, replacing belt guards, closing access doors,
closing doors to electrical switch boxes, and restoring thermostats to specified settings.

G. Atfinal inspection, recheck random selections of data recorded in report. Recheck
points or areas as selected and witnessed by the Owner.

3.5 AIR SYSTEM PROCEDURE

A.  Adjust air handling and distribution systems to provide required or design supply,
return, and exhaust air quantities at site altitude.

B.  Make air quantity measurements in ducts by Pitot tube traverse of entire cross
sectional area of duct.

C. Measure air quantities at air inlets and outlets.

D.  Adjust distribution system to obtain uniform space temperatures free from
objectionable drafts and noise.

E. Use volume control devices to regulate air quantities only to extend that adjustments
do not create objectionable air motion or sound levels. Effect volume control by duct
internal devices such as dampers and splitters.

F.  Vary total system air quantities by adjustment of fan speeds. Provide drive changes
required. Vary branch air quantities by damper regulation.

G. Provide system schematic with required and actual air quantities recorded at each
outlet or inlet.

H.  Measure static air pressure conditions on air supply units, including filter and coil
pressure drops, and total pressure across the fan. Make allowances for 50 percent
loading of filters.

l. Adjust outside air automatic dampers, outside air, return air, and exhaust dampers for
design conditions.
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J. Measure temperature conditions across outside air, return air, and exhaust dampers to
check leakage.

K.  Where modulating dampers are provided, take measurements and balance at extreme
conditions. Balance variable volume systems at maximum air flow rate, full cooling,
and at minimum air flow rate, full heating.

L. Measure building static pressure and adjust supply, return, and exhaust air systems to
provide required relationship between each to maintain approximately 0.05 inches
(12.5 Pa) positive static pressure near the building entries.

3.6 SCOPE

A. Test, adjust, and balance the following:

Terminal Heat Transfer Units.
Fans.

Air Terminal Units.

Air Inlets and Outlets.

Pwbh PR

3.7 MINIMUM DATA TO BE REPORTED

A. Electric Motors:

Manufacturer.

Model/Frame.

HP/BHP.

Phase, voltage, amperage; nameplate, actual, no load.
RPM.

Service factor.

Starter size, rating, heater elements.

Sheave Make/Size/Bore.

NGO~ WNE

B. V-Belt Drives:

Identification/location.

Required driven RPM.

Driven sheave, diameter and RPM.

Belt, size and quantity.

Motor sheave diameter and RPM.

Center to center distance, maximum, minimum, and actual.

ourwNE

C. Electric Duct Heaters:

1. Manufacturer.

2. ldentification/number.
3. Location.

4, Model number.
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Design kW.

Number of stages.

Phase, voltage, amperage.

Test voltage (each phase).

Test amperage (each phase).

10 Air flow, specified and actual.

11. Temperature rise, specified and actual.
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D.  Air Moving Equipment:

Location.

2. Manufacturer.

3. Model number.

4. Serial number.

5. Arrangement/Class/Discharge.

6. Air flow, specified and actual.

7. Return air flow, specified and actual.
8. Outside air flow, specified and actual.
9

Total static pressure (total external), specified and actual.

10. Inlet pressure.

11. Discharge pressure.

12. Sheave Make/Size/Bore.
13. Number of Belts/Make/Size.
14. Fan RPM.

E. Exhaust Fans:

Location.

Manufacturer.

Model number.

Serial number.

Air flow, specified and actual.

Inlet pressure.

Discharge pressure.
Sheave Make/Size/Bore.
10 Number of Belts/Make/Size.
11. Fan RPM.

CoNor®WNE

F. Duct Traverses:

System zone/branch.
Duct size.

Area.

Design velocity.
Design air flow.

Test velocity.

Test air flow.

Duct static pressure.
Air temperature.

CoNoUAWNE

Total static pressure (total external), specified and actual.
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10. Air correction factor.

G. Air Distribution Tests:

Air terminal number.
Room number/location.
Terminal type.

Terminal size.

Area factor.

Design velocity.

Design air flow.

Test (final) velocity.

. Test (final) air flow.

0. Percent of design air flow.

BOo~NOGOMWNE

END OF SECTION
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