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SECTI ON 23 05 93
TESTI NG, ADJUSTI NG AND BALANCI NG FOR HVAC

PART 1 - CGENERAL
1.1 DESCRI PTI ON

A

Testing, adjusting, and bal ancing (TAB) of heating, ventilating and air
condi tioning (HVAC) systens. TAB includes the foll ow ng:

Pl anni ng systematic TAB procedures.

Desi gn Revi ew Report.

Systens | nspection report.

Duct Air Leakage test report.

Syst ens Readi ness Report.

ook wNPE

Bal anci ng air and water distribution systens; adjustnent of tota

systemto provide design performance; and testing perfornmance of

equi pnment and automatic controls.

7. Vibration and sound neasurenents.

8. Recording and reporting results.

Def i nitions:

1. Basic TAB used in this Section: Chapter 37, "Testing, Adjusting and
Bal anci ng" of 2007 ASHRAE Handbook, "HVAC Applications"”.

2. TAB: Testing, Adjusting and Bal ancing; the process of checking and

adj usti ng HVAC systens to neet design objectives.

AABC. Associ ated Air Bal ance Counci l

NEBB: National Environmental Bal anci ng Bureau.

Hydroni ¢ Systens: Includes chilled water and heating hot water.

o o kW

Air Systens: Includes all outside air, supply air, return air
exhaust air and relief air systens.

7. Flow rate tol erance: The all owabl e percentage variation, mnus to
plus, of actual flow rate fromvalues (design) in the contract
docunent s.

1.2 RELATED WORK

A

Section 23 05 11, COMVON WORK RESULTS FOR HVAC. General Mechanica
Requi renent s.

Section 23 05 41, NO SE AND VI BRATI ON CONTROL FOR HVAC PI PI NG AND
EQUI PMENT: Noi se and Vi brati on Requirenents.

Section 23 07 11, HVAC, PLUMBI NG AND BO LER PLANT | NSULATI ON: Pi pi ng
and Equi pnent I nsul ation

Section 23 31 00, HVAC DUCTS AND CASI NGS: Duct Leakage.
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E. Section 23 09 23, DI RECT-DI G TAL CONTROL SYSTEM FOR HVAC:. Controls and
Instrumentation Settings.

F. Section 23 82 00, CONVECTI ON HEATI NG AND COOLI NG UNI TS

G Section 23 34 00, HVAC FANS

H Section 23 37 00, AR OQUTLETS AND | NLETS

I. Section 23 21 13, HYDRONI C PI PI NG

J. Section 23 08 00, COW SSI ONl NG OF HVAC SYSTEMS. Requirenents for

conmi ssi oni ng, systens readi ness checklists, and training
1.3 QUALITY ASSURANCE
A. Refer to Articles, Quality Assurance and Submittals, in Section
23 05 11, COVMMON WORK RESULTS FOR HVAC and Section 23 08 00,
COW SSI ONl NG OF HVAC SYSTEMS.
B. Qualifications:

1. TAB Agency: The TAB agency shall be a subcontractor of the Cenera
Contractor and shall report to and be paid by the Genera
Contractor.

2. The TAB agency shall be either a certified nenber of AABC or
certified by the NEBB to perform TAB service for HVAC, water
bal anci ng and vi brations and sound testing of equipnment. The
certification shall be maintained for the entire duration of duties
specified herein. If, for any reason, the agency | oses subject
certification during this period, the General Contractor shal
i Mmediately notify the COR and submt another TAB firm for approval.
Any agency that has been the subject of disciplinary action by
either the AABC or the NEBB within the five years precedi ng Contract
Award shall not be eligible to performany work related to the TAB.
Al work performed in this Section and in other related Sections by
the TAB agency shall be considered invalid if the TAB agency | oses
its certification prior to Contract conpletion, and the successor
agency’s review shows unsati sfactory work perfornmed by the
predecessor agency.

3. TAB Specialist: The TAB specialist shall be either a menber of AABC
or an experienced technician of the Agency certified by NEBB. The
certification shall be maintained for the entire duration of duties
specified herein. If, for any reason, the Specialist |oses subject
certification during this period, the General Contractor shal
i mediately notify the COR and subnit another TAB Specialist for
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approval . Any individual that has been the subject of disciplinary
action by either the AABC or the NEBB within the five years

precedi ng Contract Award shall not be eligible to performany duties

related to the HVAC systens, including TAB. All work specified in
this Section and in other related Sections performed by the TAB

speci ali st shall be considered invalid if the TAB Specialist |oses

its certification prior to Contract conpletion and nmust be perforned
by an approved successor

4. TAB Specialist shall be identified by the General Contractor within
60 days after the notice to proceed. The TAB specialist will be
coordi nating, scheduling and reporting all TAB work and rel ated
activities and will provide necessary information as required by the
COR. The responsibilities would specifically include:

a. Shall directly supervise all TAB work.

b. Shall sign the TAB reports that bear the seal of the TAB
standard. The reports shall be acconpani ed by report forns and
schemati c drawi ngs required by the TAB standard, AABC or NEBB
Wuld follow all TAB work through its satisfactory conpletion.
Shal | provide final markings of settings of all HVAC adj ust nent
devi ces.

e. Permanently mark | ocation of duct test ports.

5. All TAB technicians perform ng actual TAB work shall be experienced
and nust have done satisfactory work on a mininumof 3 projects
conparable in size and conplexity to this project. Qualifications
must be certified by the TAB agency in witing. The | ead technician
shall be certified by AABC or NEBB

C. Test Equipnent Criteria: The instrunentation shall neet the

accuracy/ calibration requirenents established by AABC Nationa

Standards or by NEBB Procedural Standards for Testing, Adjusting and

Bal anci ng of Environnmental Systems and instrument manufacturer. Provide

calibration history of the instrunents to be used for test and bal ance

pur pose.
D. Tab Criteria:

1. One or nore of the applicable AABC, NEBB or SMACNA publicati ons,
suppl enent ed by ASHRAE Handbook "HVAC Applications” Chapter 36, and
requirenents stated herein shall be the basis for planning,
procedures, and reports.
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2. Flowrate tolerance: Follow ng tol erances are all owed. For
tol erances not mentioned herein foll ow ASHRAE Handbook "HVAC
Applications”, Chapter 36, as a guideline. Air Filter resistance
during tests, artificially inposed if necessary, shall be at |east
100 percent of manufacturer recomrended change over pressure drop
val ues for pre-filters and after-filters.

a. Air handling unit and all other fans, cubic neters/mn (cubic
feet per minute): Mnus O percent to plus |10 percent.

b. Air terminal units (maxi mumvalues): Mnus 2 percent to plus |0
percent.

Exhaust hoods/cabinets: 0 percent to plus |0 percent.

d. Mninumoutside air: 0 percent to plus 10 percent.

e. Individual roomair outlets and inlets, and air flow rates not
nmentioned above: Mnus 5 percent to plus |10 percent except if the
air to a space is 100 CFMor less the tol erance would be nminus 5
to plus 5 percent.

f. Heating hot water punps and hot water coils: Mnus 5 percent to
plus 5 percent.

g. Chilled water coils: Mnus O percent to plus 5 percent.

3. Systens shall be adjusted for energy efficient operation as
described in PART 3.

4. Typical TAB procedures and results shall be denpnstrated to the COR
for one air distribution system (including all fans, three termnina
units, three roons randomy selected by the COR) and one hydronic
system (punps and three coils) as foll ows:

a. Wien field TAB work begi ns.

b. During each partial final inspection and the final inspection for
the project if requested by VA

1.4 SUBM TTALS

A. Submit in accordance with Section 01 33 23, SHOP DRAW NGS, PRODUCT
DATA, and SAMPLES.

B. Submit names and qualifications of TAB agency and TAB specialists
within 60 days after the notice to proceed. Submt information on three
recently conpleted projects and a |ist of proposed test equipnent.

C. For use by the COR staff, submit one conplete set of applicable AABC or
NEBB publications that will be the basis of TAB work.

D. Submit Follow ng for Review and Approval:
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Desi gn Review Report within 90 days.
2. Systens inspection report on equiprment and installation for
conformance w th design
Duct Air Leakage Test Report.
Systens Readi ness Report.
Internediate and Final TAB reports covering flow bal ance and
adj ustnents, performance tests, vibration tests and sound tests.
6. Include in final reports uncorrected installation deficiencies noted
during TAB and applicabl e explanatory comments on test results that
di ffer from design requirenents.
E. Prior to request for Final or Partial Final inspection, submt
conpl eted Test and Bal ance report for the area.
1.5 APPLI CABLE PUBLI CATI ONS
A. The follow ng publications forma part of this specification to the
extent indicated by the reference thereto. In text the publications are
referenced to by the acronym of the organi zation
B. American Society of Heating, Refrigerating and Air Conditioning
Engi neers, |Inc. (ASHRAE)
2007 ... HVAC Applications ASHRAE Handbook, Chapter 37,
Testing, Adjusting, and Bal anci ng and Chapter
47, Sound and Vi bration Control
C. Associated Air Bal ance Council (AABC)
2002. ... . AABC National Standards for Total System
Bal ance
D. National Environnental Bal ancing Bureau ( NEBB)

7'" Edition 2005 ........ Procedural Standards for Testing, Adjusting,
Bal anci ng of Environmental Systens
2nd Edition 2006 ....... Procedural Standards for the Measurenent of

Sound and Vi brati on
3@ Edition 2009 ........ Procedural Standards for Wol e Buil di ng Systens
Conmi ssi oni ng of New Construction
E. Sheet Metal and Air Conditioning Contractors National Association
( SMACNA) :
3@ Edition 2002 ........ HVAC SYSTEMS Testing, Adjusting and Bal anci ng
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PART 2 - PRODUCTS

2.1 PLUGS
Provide plastic plugs to seal holes drilled in ductwork for test
pur poses.

2.2 | NSULATI ON REPAI R MATERI AL
See Section 23 07 11, HVAC and BO LER PLANT | NSULATI ON Provi de for
repair of insulation renoved or damaged for TAB worKk.

PART 3 - EXECUTI ON

3.1 GENERAL

A. Refer to TAB Criteria in Article, Quality Assurance.

B. otain applicable contract docunents and copies of approved submttals
for HVAC equi pnent and autonatic control systens.

3.2 DESI GN REVI EW REPORT
The TAB Speci alist shall review the Contract Plans and specifications
and advi se the COR of any design deficiencies that would prevent the
HVAC systens fromeffectively operating in accordance with the sequence
of operation specified or prevent the effective and accurate TAB of the
system The TAB Specialist shall provide a report individually listing
each deficiency and the correspondi ng proposed corrective action
necessary for proper system operation

3. 3 SYSTEMS | NSPECTI ON REPORT

A. Inspect equi pnent and installation for conformance with design.

B. The inspection and report is to be done after air distribution
equi prent is on site and duct installation has begun, but well in
advance of performance testing and bal anci ng work. The purpose of the
i nspection is to identify and report deviations fromdesign and ensure
that systens will be ready for TAB at the appropriate tine.

C. Reports: Follow check list format devel oped by AABC, NEBB or SMACNA,
suppl enented by narrative comrents, with enphasis on air handling units
and fans. Check for conformance with submittals. Verify that diffuser
and register sizes are correct. Check air termnal unit installation
i ncluding their duct sizes and routing.

3.4 DUCT Al R LEAKAGE TEST REPORT
TAB Agency shall performthe | eakage test as outlined in "Duct |eakage
Tests and Repairs" in Section 23 31 00, HVAC DUCTS and CASI NGS for TAB
agency’s role and responsibilities in w tnessing, recording and
reporting of deficiencies.
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3.5 SYSTEM READI NESS REPORT

A

The TAB Contractor shall measure existing air and water flow rates
associated with existing systens utilized to serve renovated areas as

i ndi cated on drawings. Subnit report of findings to COR

| nspect each Systemto ensure that it is conplete including
installation and operation of controls. Submt report to RE in
standard format and forms prepared and or approved by the Comm ssioni ng
Agent .

Verify that all itens such as ductwork piping, ports, termnals,
connectors, etc., that is required for TAB are installed. Provide a
report to the COR

3.7 TAB PROCEDURES

A

Tab shall be performed in accordance with the requirenment of the

St andard under which TAB agency is certified by either AABC or NEBB

General : During TAB all rel ated system conponents shall be in ful

operation. Fan and punp rotation, notor |oads and equi pnment vibration

shal | be checked and corrected as necessary before proceeding with TAB.

Set controls and/or block off parts of distribution systens to sinulate

desi gn operation of variable volune air or water systens for test and

bal ance worKk.

Coordi nate TAB procedures with existing systems and any phased

construction conpletion requirenents for the project. Provide TAB

reports for each phase of the project prior to partial fina

i nspecti ons of each phase of the project. Return existing areas

outside the work area to pre constructed conditions.

Allow tine in construction schedule for TAB and subni ssion of al

reports for an organized and tinely correction of deficiencies.

Ai r Bal ance and Equi pnent Test: Include air handling units, fans,

term nal units, heat punps, fan coil units, room

di ffusers/outlets/inlets, conputer roomAC units.

1. Artificially load air filters by partial blanking to produce air
pressure drop of manufacturer’s recomended pressure drop.

2. Adjust fan speeds to provide design air flow V-belt drives,
including fixed pitch pulley requirenents, are specified in Section
23 05 11, COMVON WORK RESULTS FOR .
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3. Test and bal ance systens in all specified nodes of operation,

i ncludi ng variabl e vol une, econom zer, and fire energency nodes.
Verify that danpers and other controls function properly.

4. Record final neasurenments for air handling equi pnent performnmance
dat a sheets.

F. Water Bal ance and Equi pnent Test:

1. Record final measurenents for hydronic equi pnent on perfornmance data
sheets. Include entering and | eaving water tenperatures for heating
and cooling coils. Include entering and | eaving air tenperatures
(DB/WB for cooling coils) for air handling units and reheat coils.
Make air and water tenperature neasurenents at the sane tine.

3.8 VI BRATI ON TESTI NG
A. Furnish instrunents and performvibration neasurenents as specified in

Section 23 05 41, NO SE and VI BRATI ON CONTROL FOR HVAC PI PI NG and

EQUI PMENT. Field vibration balancing is specified in Section 23 05 11

COMWWON WORK RESULTS FOR.

B. Record initial neasurements for each unit of equi pment on test forns

and subnit a report to the COR \Where vibration readi ngs exceed the

al | owabl e tol erance Contractor shall be directed to correct the

problem The TAB agency shall verify that the corrections are done and

submit a final report to the COR

3.9 MARKI NG OF SETTI NGS

Fol | owi ng approval of Tab final Report, the setting of all HVAC

adj ust ment devi ces including valves, splitters and danpers shall be

permanently marked by the TAB Specialist so that adjustnment can be

restored if disturbed at any tine. Style and col ors used for markings
shal | be coordinated with the COR
3.10 | DENTI FI CATI ON OF TEST PORTS

The TAB Specialist shall permanently and legibly identify the | ocation

poi nts of duct test ports. If the ductwork has exterior insulation, the

identification shall be made on the exterior side of the insulation.

Al'l penetrations through ductwork and ductwork insulation shall be

seal ed to prevent air |eaks and maintain integrity of vapor barrier.

3. 11 PHASI NG
A. Phased Projects: Testing and Bal ancing Work to foll ow project with

areas shall be conpleted per the project phasing. Upon conpletion of
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the project all areas shall have been tested and bal anced per the
contract docunents.

B. Existing Areas: Systens that serve areas outside of the project scope
shal |l not be adversely affected. Measure existing paranmeters where
shown to docunment system capacity.

3.12 COWM SSI ONI NG

A. Provide conmi ssioning docunentation in accordance with the requirements
of Section 23 08 00 — COW SSI ONI NG OF HVAC SYSTEMS for all inspection,
start up, and contractor testing required above and required by the
Syst em Readi ness Checkl i st provided by the Comm ssioni ng Agent.

B. Conponents provided under this section of the specification will be
tested as part of a larger system Refer to Section 23 08 00 —
COW SSI ONI NG OF HVAC SYSTEMS and rel ated sections for contractor
responsibilities for system comm ssioning.

--END- - -
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