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NOTE: This gui de specification covers the
requi renents for testing, adjusting, and bal ancing
(TAB) of heating, ventilating, and air-conditioning
(HVAC) air and water distribution systens.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of

Techni cal Proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Criteria Change Request (CCR)

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R
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NOTE: Show the following informati on on the project
dr awi ngs:

1. A unique nunber or nark for each piece of
equi pnent or termnal

2. Air quantities at air termnals.

3. Air quantities and tenperatures in air handling
uni t schedul es.

4. Water quantities and tenperatures in therna
energy transfer equi prent schedul es.

5. Water quantities and heads in punp schedul es.
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6. Water flow neasurenent fittings and bal anci ng
fittings.

7. Ductwork Construction and Leakage Testing Tabl e
that defines the DALT test requirenents, including
each applicabl e HVAC duct system ID or nark, duct
pressure class, duct seal class, and duct |eakage
test pressure. This table is included in the file
for Graphics for Unified Facilities Quide

Speci fications:

htt p: // waw. wbdg. or g/ ccb/ NAVGRAPH gr apht oc. pdf at the
end of this section as Appendi x D REQUI REMENTS FOR
DUCT Al R LEAK TESTI NG

8. \Wen applicable, provide notes on the draw ngs
speci fying and conpl etely describing any special or
out of the ordinary TAB work to be perfornmed. |f
requi red, provide special coordinating paragraphs in
this section to conplinent the special TAB notes on
t he desi gn draw ngs.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

PART 1 GENERAL

EE IR I Sk S S I S S S S Sk S R Rk S Ik S Sk I S R Rk S S I Sk O S R R Sk O I

NOTE: Use this specification for all projects which
i ncl ude new HVAC systens or nodifications to
exi sting HVAC systens.

The "Design Agent's Representative" nust be a nenber
of the HVAC design team fromthe AE or Engi neering
Di vision and nust actively participate in the
process, including review of all submttals

contai ned herein and participation in testing,

adj usting, and bal ancing (TAB) verification. The

pl anni ng and progranming of either Title Il services
or in-house support is required as part of the
participation of the "Design Agent's Representative"

LR R R R R R R R R R R R EREEEEREEEREEEEEEEREEEEREEEEEEREEEEREEEEEEEEEEEEEEEEEEEEERE]

1.1 REFERENCES

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
the issue dates.

Ref erences not used in the text will automatically
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be deleted fromthis section of the project
speci ficati on when you choose to reconcile
references in the publish print process.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

ACQUSTI CAL SOCI ETY OF AMERI CA (ASA)
ASA S1.11 (2004; Errata 2005) Specification for

Cctave- Band and Fractional - Cct ave- Band
Anal og and Digital Filters (ASA 65)

ASA S1. 4 (1983; Anendnent 1985; R 2006)
Specification for Sound Level Meters (ASA
47)

Al R MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL ( AMCA)

AMCA 203 (1990) Field Perfornmance Measurenents of
Fan Systens

AMVERI CAN SOCI ETY OF HEATI NG, REFRI GERATI NG AND Al R- CONDI TI ONI NG
ENG NEERS ( ASHRAE)

ASHRAE 62. 1 (2007; Errata 2007; Errata 2008; Addenda

a, b, e, f, h 2008; Errata 2009; Errata
2010) Ventilation for Acceptabl e |ndoor

Air Quality

ASHRAE HVAC APP | P HDBK (2007; Errata 2010) HVAC Applications
Handbook, |-P Edition

ASHRAE HVAC APP SI HDBK (2007; Errata 2010) HVAC Applications
Handbook, SI Edition

ASSCCI ATED Al R BALANCE COUNCI L ( AABC)

AABC MN-1 (2002; 6th ed) National Standards for
Total System Bal ance

AABC MN-4 (1996) Test and Bal ance Procedures
NATI ONAL AERONAUTI CS AND SPACE ADM NI STRATI ON ( NASA)

RCBEA GUI DE (2004) NASA Reliability Centered Buil ding
and Equi pment Acceptance Cuide

NATI ONAL ENVI RONMENTAL BALANCI NG BUREAU ( NEBB)

NEBB NMASV (2006) Procedural Standards for
Measurenments of Sound and Vi bration; 2nd
Edition

NEBB PROCEDURAL STANDARDS (2005) Procedural Standards for Testing

Adj usting and Bal anci ng (TAB) of
Envi ronment al Systens
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SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSQOCI ATl ON

( SMACNA)
SIVACNA 1143 (1985) HVAC Air Duct Leakage Test Manual
1st Edition
SIVACNA 1780 (2002) HVAC Systens - Testing, Adjusting
and Bal ancing, 3rd Edition
SIVACNA 1858 (2005) HVAC Sound And Vi bration Manual -

.2

First Edition

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

40 CFR 82 Protection of Stratospheric Ozone
DEFI NI TI ONS

a. AABC. Associated Air Bal ance Counci l

b. COIR Contracting Oficer's Technical Representative

c. DALT: Duct air |eakage test

d. DALT' d: Duct air |eakage tested

e. HVAC. Heating, ventilating, and air conditioning; or heating,
ventilating, and cooling.

f. NEBB: National Environnental Bal ancing Bureau

g. Qut-of-tolerance data: Pertains only to field acceptance testing of
Final DALT or TAB report. \Wen applied to DALT work, this phase neans
"a | eakage rate nmeasured during DALT field acceptance testing which
exceeds the | eakage rate allowed by SMACNA Leak Test Manual for an
i ndi cated duct construction and seal ant class.""a | eakage rate neasured
during DALT field acceptance testing which exceeds the | eakage rate
al l owed by Appendi x D REQUI REMENTS FOR DUCT Al R LEAK TESTI NG " Wen
applied to TAB work this phase neans "a measurenent taken during TAB
field acceptance testing which does not fall within the range of plus 5
to mnus 5 percent of the original neasurenment reported on the TAB
Report for a specific paranmeter."

h. Season of maxi num heating load: The time of year when the outdoor

tenperature at the project site remains within plus or mnus 17.5
degrees Celsius plus or mnus 30 degrees Fahrenheit of the project
site's winter outdoor design tenperature, throughout the period of TAB
data recording.

Season of maxi mum cooling |oad: The time of year when the outdoor
tenperature at the project site remains within plus or mnus 3 degrees
Cel sius plus or minus 5 degrees Fahrenheit of the project site's sunmer
out door design tenperature, throughout the period of TAB data recording.

Season 1, Season 2: Dependi ng upon when the project HVAC is conpl et ed
and ready for TAB, Season 1 is defined, thereby defining Season 2.
Season 1 could be the season of maxi num heating | oad, or the season of
nmaxi mum cool i ng | oad.
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k. Sound neasurenents terninol ogy:
SMACNA 1858 ( TABB)

. TAB: Testing, adjusting,
m TAB d:
n. TAB Agency: TAB Firm
0. TAB teamfield |leader: TAB teamfield |eader
p. TAB team supervisor: TAB team engi neer
g. TAB teamtechnicians: TAB team assistants.
r. TABB: Testing Adjusting and Bal anci ng Bureau
1.2.1 Simlar Terns

I n sonme instances,

Defined in AABC VN1,

NEBB MASV, or

and bal anci ng (of HVAC systens).

HVAC Test i ng/ Adj usti ng/ Bal anci ng procedures perforned.

term nol ogy differs between the Contract and the TAB

Standard primarily because the intent of this Section is to use the

i ndustry standards specified, along with additiona
herein to produce optinmal results.

requirenents listed

The following table of sinmilar terms is provided for clarification only.

Contr act
TABB requi rements where differences exist.

SI M LAR TERMS

Contract Term AABC NEBB
Term Term

TAB St andard Nat i onal Standards Procedural Standards
for for
Testing and Bal ancing Testing, Adjusting
Heating, Ventilating, and Bal ancing of
and Air Conditioning Envi ronnment al Systens
Systens

TAB Speci al i st TAB Engi neer TAB Super vi sor

Syst ens Constructi on Phase Fi el d Readi ness
Readi ness | nspection Check & Prelimnary
Check Fi el d Procedures.

1.3 WORK DESCRI PTI ON

The work includes duct air |eakage testing (DALT) and testing,
ventilating, and

and bal ancing (TAB) of [new][ and existing] heating,

requi renents take precedent over the correspondi ng AABC, NEBB, or

TABB
Term

| nt ernati onal
St andards for
Envi ronnent a
Systens Bal ance

TAB Super vi sor

Field
Readi ness
Check &
Prelim
Field

Pr ocedur es

adj usting,

cooling (HVAC) air[ and water] distribution systens including equi pment and

performance data, ducts,
bet ween, and adj acent to buil di ngs,

and pi ping which are |l ocated wthin, on,
i ncluding records of existing conditions.

under,

Perform TAB in accordance with the requirenents of the TAB procedura
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standard recommended by the TAB trade associ ation that approved the TAB
Firms qualifications. Conply with requirenments of AABC IN- 1,

NEBB PROCEDURAL STANDARDS, or SMACNA 1780 (TABB) as suppl emented and

nodi fied by this specification section. Al recommendati ons and suggested
practices contained in the TAB procedural standards are consi dered

nmandat ory.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

NOTE: When the neasurenent of existing conditions
is desired, clearly indicate and/or specify all
requirenents.

EE R R R S I R I R I R I O I R R R I R S R R I R R R R R S R R R

Conduct DALT and TAB of the indicated existing systens and equi prent and
submit the specified DALT and TAB reports for approval. Conduct DALT
testing in conpliance with the requirenments specified in SVACNA 1143,
except as suppl emented and nodified by this section. Conduct DALT and TAB
work in accordance with the requirenments of this section.

. 3.1 Air Distribution Systens

Test, adjust, and bal ance systenis] (TAB) in conpliance with this section.
otain Contracting Officer's witten approval before applying insulation to
exterior of air distribution systens as specified under Section 23 07 00
THERVAL | NSULATI ON FOR MECHANI CAL SYSTENMS.

.3.2 Water Distribution Systens

TAB systen{s] in conpliance with this section. Obtain Contracting
Oficer's witten approval before applying insulation to water distribution
systens as specified under Section 23 07 00 THERMAL | NSULATI ON FOR

MECHANI CAL SYSTEMS. At Contractor's option and with Contracting Officer's
witten approval, the piping systens may be insul ated before systens are
TAB' d.

Terminate piping insulation i mediately adjacent to each flow control

val ve, automatic control valve, or device. Seal the ends of pipe

insul ati on and the space between ends of pipe insulation and piping, with
wat er pr oof vapor barrier coating.

After conpletion of work under this section, insulate the flow control

val ves and devi ces as specified under Section 23 07 00 THERVAL | NSULATI ON
FOR MECHANI CAL SYSTEMS.
.3.3 TAB SCHENMATI C DRAW NGS

Show the followi ng information on TAB Schenatic Draw ngs:

1. A unique nunber or nmark for each piece of equiprment or termnal.

2. Air quantities at air termnals.

3. Ar quantities and tenperatures in air handling unit schedul es.

4. Water quantities and tenperatures in thernmal energy transfer equi prment
schedul es.

5. Water quantities and heads in punp schedul es.
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6. Water flow neasurenent fittings and bal ancing fittings.

7. Ductwork Construction and Leakage Testing Table that defines the DALT
test requirenents, including each applicable HVAC duct system ID or
mar k, duct pressure class, duct seal class, and duct |eakage test
pressure. This table is included in the file for Graphics for Unified
Facilities CGuide Specifications:
htt p: / / www. whdg. or g/ ccb/ NAVGRAPH gr apht oc. pdf

The Testing, Adjusting, and Bal ancing (TAB) Specialist must review the
Contract Plans and Specifications and advise the Contracting O ficer of any
deficiencies that woul d prevent the effective and accurate TAB of the
system including records of existing conditions, and systens readi ness
check. The TAB Specialist nust provide a Design Review Report individually
listing each deficiency and the correspondi ng proposed corrective action
necessary for proper system operation.

Submit [three][_ ] copies of the TAB Schenmatic Draw ngs and Report Forns
to the Contracting Oficer, no later than [21]] ] days prior to the
start of TAB field nmeasurenents.

1.3.4 Rel at ed Requirenents

R R I R I R I R R R R I R R I R I R R I R R R I R I R R I R O O O

NOTE: |If Section 23 00 00 AIR SUPPLY, DI STRI BUTI ON,
VENTI LATI ON, AND EXHAUST SYSTEMS is not included in
the project specification, applicable requirenents
there fromshould be inserted and the foll ow ng

par agr aph del et ed.

R R I R I R I R R I R R R R R I R I R R R R R R R I R O O

Section 23 00 00 Al R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMsS
applies to work specified in this section.

Specific requirenents relating to Reliability Centered M ntenance (RCM
principals and Predictive Testing and |Inspection (PTlI), by the construction
contractor to detect |latent manufacturing and installation defects nust be
foll owed as part of the Contractor's Quality Control program Refer to the
paragraph titled "Sustainability" for detailed requirenents.

Requi rements for price breakdown of HVAC TAB work are specified in Section
01 20 00.00 20 PRI CE AND PAYMENT PROCEDURES.

Requi renments for construction scheduling related to HVAC TAB work are
specified in Section 01 32 17.00 20 NETWORK ANALYSI S SCHEDULES ( NAS) .

1.4 SUBM TTALS

E Rk bk S S Sk S Rk I O SR I R R O S O

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmttals
required for the project. Submittals should be kept
to the mininmumrequired for adequate quality control.

A “G following a subnmittal itemindicates that the
subm ttal requires Government approval. Sone
subnmittals are already marked with a “G'. Only
delete an existing “G" if the subnittal itemis not
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conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the submittal tags nmay be used following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
the Government.] Submt the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

If using this section for NAVFAC DALT and TAB
projects, keep "G' for submittals.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

NOTE: Refer to the paragraph above entitled
"Phasing of Work". If this paragraph applies to the
construction contract, nodify the entire

"SUBM TTALS" paragraph by phasing (maybe by
repeating the various subnmittals for each phase) to
facilitate the submittal process.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

SD- 01 Preconstruction Submttals
Records of Existing Conditions[; C|[; G [___ 11

TAB Firn[; C[; G [

Desi gnation of TAB team assistants[; C[; G [___ 11
Desi gnation of TAB teamengineer[; C[; G [___ ]1or TAB
Specialist[; C[; G [____ 11

Designation of TAB teamfield leader[; C[; G [___ 11

SD- 02 Shop Drawi ngs
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TAB Schematic Drawi ngs and Report Forns[; C[; G [___ 11

SD- 03 Product Data

Equi prent and Performance Data[; C[; G [___ 11
TAB Rel ated HVAC Submittals[; CG[; G [___ 1]

A list of the TAB Rel ated HVAC Submittals, no later than [7]
[ ] days after the approval of the TAB team engi neer [and
assistant].

TAB Procedures[; CG[; G [___ 1]

Proposed procedures for TAB, subnmitted with the TAB Schematic
Drawi ngs and Report Forns.

Calibration[; C[; G [____ 1]

Systens Readiness Check[; C[; G [____ 11
TAB Execution[; Cl[; G [_____ 11

TAB Verification[; G[; G [____ 11

SD-06 Test Reports
DALT and TAB Work Execution Schedule; G
DALT and TAB Procedures Summary; G
Design review report; G
Pre-Final DALT report; G
Fi nal DALT report; G
TAB report for Season 1; G
TAB report for Season 2; G

SD-07 Certificates
I ndependent TAB agency and personnel qualifications; G
Advance notice of Pre-Final DALT field work; C
Conpl eted Pre-Final DALT Wrk Checklist; G
Advance Notice of [Season 1 |TAB Field Wrk; G
Conpl eted [ Season 1 ]Pre-TAB Work Checkli st
[ Advance Notice of Season 2 TAB Field Wrk; (]
[ Compl et ed Season 2 Pre-TAB Work Checkl i st]

TAB Firn[; CG[; G [____ 1]
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1

I ndependent TAB Agency and Personnel Qualifications[; C[; G

DALT and TAB Subnittal and Work Schedule[; C[; G |
Design reviewreport[; C[; G [____ 11

[Pre-field DALT prelimnary notification[; C[; G [
Pre-field TAB engineering report[; C[; G [____ 11

Advanced notice for [Season 1 ] TAB field work[; C][; G |

[ 11]
5  QUALI TY ASSURANCE

5.1 | ndependent Tab Agency and Personnel Qualifications

To secure approval for the proposed agency, submit information certifying
that the TAB agency is a first tier subcontractor who is not affiliated
with any ot her conpany participating in work on this contract, including
desi gn, furnishing equipnent, or construction. Further, subnit the
followi ng, for the agency, to Contracting O ficer for approval:

a. Independent AABC or NEBB or TABB TAB agency:

TAB agency: AABC registration nunber and expiration date of current
certification; or NEBB certification nunber and expirati on date of
current certification; or TABB certification nunber and expiration
date of current certification

TAB t eam supervi sor: Nane and copy of AABC or NEBB or TABB TAB
supervi sor certificate and expiration date of current
certification.

TAB team field | eader: Nanme and docunented evidence that the team
field | eader has satisfactorily performed full-time supervision of
TAB work in the field for not Iess than 3 years i mediately
preceding this contract's bid opening date.

TAB team field technicians: Names and docunmented evi dence that each
field technician has satisfactorily assisted a TAB teamfield
| eader in performance of TAB work in the field for not [ess than
one year immediately preceding this contract's bid openi ng date.

Current certificates: Registrations and certifications are current,
and valid for the duration of this contract. Renew Certifications
whi ch expire prior to conpletion of the TAB work, in a tinmely
manner so that there is no lapse in registration or
certification. TAB agency or TAB team personnel w thout a current
registration or current certification are not to perform TAB work
on this contract.
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b. TAB Team Menbers: TAB team approved to acconplish work on this
contract are full-tinme enployees of the TAB agency. No other personne
is allowed to do TAB work on this contract.

c. Replacement of TAB team nenbers: Replacenent of nenbers nmay occur if
each new nenber conplies with the applicable personnel qualifications
and each is approved by the Contracting O ficer

5.2 Tab St andard

Perform TAB in accordance with the requirenents of the standard under which
the TAB Firm s qualifications are approved, i.e., AABC M\-1

NEBB PROCEDURAL STANDARDS, or SMACNA 1780 unl ess ot herw se specified
herein. Al recomendati ons and suggested practices contained in the TAB
Standard are consi dered mandatory. Use the provisions of the TAB Standard,
i ncludi ng checklists, report fornms, etc., as nearly as practical, to
satisfy the Contract requirenments. Use the TAB Standard for all aspects of
TAB, including qualifications for the TAB Firm and Specialist and
calibration of TAB instrunents. Were the instrument manufacturer
calibration recormendations are nore stringent than those listed in the TAB
St andard, adhere to the manufacturer's recommendati ons.

Al'l quality assurance provisions of the TAB Standard such as performance
guarantees are part of this contract. For systens or system conponents not
covered in the TAB Standard, TAB procedures mnust be devel oped by the TAB
Speci alist. Were new procedures, requirements, etc., applicable to the
Contract requirenents have been published or adopted by the body
responsi ble for the TAB Standard used (AABC, NEBB, or TABB), the

requi renents and reconmendati ons contained in these procedures and

requi renents are considered mandatory, including the |atest requirenments of
ASHRAE 62. 1.

.5.3 Sustainability

EE R R R S I R R I R I R R S R R R R R R S I R I R I R I R R R R R R O

NOTE: Designer/specifier nust select appropriate
PTI procedures to devel op acceptance criteria
subject to the equi pnent and accessories used.
Detai |l ed procedures are contained within the RCBEA
CQuide. Delete the itens and testing which do not
apply to your specific project.

EE IR IR R I I R R I I O R R R I R R Sk S R Sk I R I Rk I R R S

Contractor mnust submit the follow ng as part of the Quality Control Plan
for acceptance testing:

a. List all test equipnment to be used, including its nanufacturer, nodel
nunber, calibration date, and serial nunber

b. Certificates of test personnel qualifications and certifications.
Provide certification of conpliance with 40 CFR 82.

c. Proof of equivalency if the contractor desires to substitute a test
requirenent.

Performthe follow ng PTI as an integral part of the TAB process per the
nost recent edition of the NASA RCBEA GUI DE
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Conpr essors:

Vi bration Anal ysis

Bal ance Test and Measurenent
Alignment (laser preferred)
Lubricating O Test

Ther nodynamni ¢ Performance Test
Hydraulic G| Test (optional)

Teeooe

Fans:

Vi bration Anal ysis

Bal ance Test and Measurenent
Alignment (laser preferred)
Lubricating O Test

Ther nodynamni ¢ Performance Test

Pacop

Heat Exchangers (Ceneral):

Hydrostatic Test

Airborne U trasonic Test

Ther nodynani ¢ Per formance Test

I nfrared Thernography (optional)]

aeoop

Heat Exchangers (Condenser Air Cool ed):
Hydrostatic Test

Ther nodynamni ¢ Performance Test

Ai rborne U trasonic Test (optional)]
Pul se Utrasonic Test (optional)]

I nfrared Thernography (optional)]

©oo T

Heat Exchangers (Condenser Water Cool ed):
Hydrostatic Test

Ther nodynani ¢ Per formance Test
Airborne Utrasonic Test (optional)]
Pul se Utrasonic Test (optional)]

I nfrared Thernography (optional)]

©oo o

Heat Exchange Cool i ng Tower :

Vi bration Anal ysis

Bal ance Test and Measurenent
Alignnent (laser preferred)
Lubricating O Test

Per f or mance Test

©oo o

HVAC Duct s:
a. Operational Test
b. Ductwork Leak Testing (DALT); Pre-Final DALT report, Fina
DALT report

Pi pi ng Syst ens:

a. Vibration Analysis

b. Infrared Thernography
St eam Coi | s:

a. Warranty Test

b Vi bration Anal ysis

c. Performance Test

d I nfrared Ther nography
Val ves:

a. Hydrostatic Test
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b. Airborne Utrasonic Test (optional)
c. Thernodynam c Performance Test (optional)
d. Infrared Thernography (optional)

.5.4 Qualifications

1.5.4.1 TAB Firm

Rk Rk kR R Rk O kR R SR S R Rk S Sk O o O R R O I R I R R

NOTE: Where the size or conplexity of the HVAC
systen(s) warrant, include in the project
specification the bracketed requirenent specifying
that the TAB firmbe certified for "building systens
commi ssi oni ng".

Rk R Sk kR R R Sk O kI S S S R R A Ik O R Rk S S S R R I R

The TAB Firm nust be either a nenber of AABC or certified by the NEBB or
the TABB and certified in all categories and functions where neasurenents
or performance are specified on the plans and specifications, including

[ TAB of environnental systens] [the performance of clean roons and cl ean
air devices] [building systens conm ssioning] [and] [the neasuring of sound
and vibration in environnental systens].

Certification nmust be maintained for the entire duration of duties

specified herein. |[If, for any reason, the firm/loses subject certification
during this period, the Contractor nust imediately notify the Contracting
Oficer and subnmt another TAB Firm for approval. Any firmthat has been

the subject of disciplinary action by either the AABC, the NEBB, or the
TABB within the five years preceding Contract Award is not be eligible to
performany duties related to the HVAC systens, including TAB. Al work
specified in this Section and in other related Sections to be perforned by
the TAB Firmwi |l be considered invalid if the TAB Firmloses its
certification prior to Contract conpletion and nmust be perforned by an
approved successor.

These TAB services are to assist the prine Contractor in performng the
quality oversight for which it is responsible. The TAB Firm nust be a
prime subcontractor of the Contractor and be financially and corporately

i ndependent of the mechanical subcontractor, reporting directly to and paid
by the Contractor.

.5.4.2 TAB Speci al i st

The TAB Speci alist nust be either a menber of AABC, an experienced
technician of the Firmcertified by the NEBB, or a Supervisor certified by
the TABB. The certification nust be maintained for the entire duration of
duties specified herein. [|f, for any reason, the Specialist |oses subject
certification during this period, inmediately notify the Contracting

O ficer and submt another TAB Specialist for approval. Any individua
that has been the subject of disciplinary action by either the AABC, the
NEBB, or the TABB within the five years preceding Contract Award is not
eligible to performany duties related to the HVAC systens, including TAB.
Al work specified in this Section and in other related Sections perforned
by the TAB Specialist will be considered invalid if the TAB Speci al i st

|l oses its certification prior to Contract conpletion and nust be perforned
by the approved successor.
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1.5.4.3 TAB Specialist Responsibilities

TAB Speci alist responsibilities include all TAB work specified herein and
in related sections under his direct guidance. The TAB specialist is
required to be onsite on a daily basis to direct TAB efforts. The TAB
Speci al i st nmust participate in the conm ssioning process[ specified in
Section 23 08 00.00 10 COWM SSI ONl NG OF HVAC SYSTEMS] .

.5.4. 4 Tab Rel ated HVAC Submttals

The TAB Specialist nust prepare a list of the submittals fromthe Contract
Submittal Register that relate to the successful acconplishnent of all HVAC
TAB. Acconpany the submittals identified on this list with a letter of
approval signed and dated by the TAB Specialist when submtted to the
Covernment. Ensure that the |ocation and details of ports, termnals,
connections, etc., necessary to perform TAB are identified on the

subm ttals.

.5.5 Responsi bilities

The Contractor is responsible for ensuring conpliance with the requirements
of this section. The follow ng delineation of specific work
responsibilities is specified to facilitate TAB execution of the various
work efforts by personnel from separate organizations. This breakdown of
specific duties is specified to facilitate adherence to the schedule |isted
in paragraph entitled "TAB Submittal and Wirk Schedul e.™

.5.5.1 Cont r act or

a. TAB personnel: Ensure that the DALT work and the TAB work is
acconpl i shed by a group neeting the requirenents specified in paragraph
entitled "TAB Personnel Qualification Requirenments."”

b. Pre-DALT/ TAB neeting: Attend the neeting with the TAB Supervisor, and
ensure that a representative is present for the sheetnetal contractor
nechani cal contractor, electrical contractor, and automatic tenperature
control s contractor

c. HVAC documentation: Furnish one conplete set of the follow ng
HVAC-r el at ed docunentation to the TAB agency:

(1) Contract drawi ngs and specifications
(2) Approved submittal data for equipnment
(3) Construction work schedul e

(4) Up-to-date revisions and change orders for the previously listed
itens

d. Subnmittal and work schedul es: Ensure that the schedule for subnittals
and work required by this section and specified in paragraph entitled
"TAB Submittal and Wirk Schedule," is net.

e. Coordination of supporting personnel
Provi de the technical personnel, such as factory representatives or

HVAC controls installer required by the TAB field teamto support the
DALT and the TAB field neasurenent work.
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Provi de equi pnent nechani cs to operate HVAC equi pnent and ductwork
mechani cs to provide the field designated test ports to enable TAB
field teamto acconplish the DALT and the TAB field nmeasurenent work.
Ensure these support personnel are present at the tines required by the
TAB team and cause no delay in the DALT and the TAB field work.

Conversely, ensure that the HVAC controls installer has required
support fromthe TAB teamfield | eader to conplete the controls check
out .

f. Deficiencies: Ensure that the TAB Agency supervi sor submits al
Desi gn/ Constructi on deficiency notifications directly to the
Contracting officer within 3 days after the deficiency is encountered.
Further, ensure that all such notification submttals are conplete
wi t h expl anation, including docunentation, detailing deficiencies.

g. Prerequisite HVAC work: Conplete check out and debuggi ng of HVAC
equi prent, ducts, and controls prior to the TAB engi neer arriving at
the project site to begin the TAB work. Debuggi ng includes searching
for and elimnating malfunctioning elenments in the HVAC system
installations, and verifying all adjustable devices are functioning as
designed. Include as prerequisite work itens, the deficiencies pointed
out by the TAB team supervisor in the design review report.

h. Prior to the TAB field team s arrival, ensure conpletion of the
appl i cabl e inspections and work itens listed in the TAB team
supervisor's pre-field engineering report. Do not allow the TAB team
to commence TAB field work until all of the follow ng are conpl et ed.

(1) HVAC systeminstallations are fully conplete.

(2) HVAC prerequisite checkout work lists specified in the paragraph
"Pre-Field TAB Engi neering Report" are conpleted, submtted, and
approved. Ensure that the TAB Agency gets a copy of the approved
prerequi site HVAC work checkli st.

(3) DALT field checks for all systens are conpl et ed.

(4) HVAC systemfilters are clean for both Season 1 and Season 2 TAB
field work.

i. Advance notice: Furnish to the Contracting O ficer with advance
witten notice for the comrencenent of the DALT field work and for the
commencenent of the TAB field work.

j. Insulation work: For required DALT work , ensure that insulation is
not installed on ducts to be DALT d until DALT work on the subject
ducts is conplete. Later, ensure that openings in duct and machinery
i nsul ation coverings for TAB test ports are narked, closed and seal ed.

.5.5.2 TAB Agency

Provide the services of a TAB team which conplies with the requirenments of
par agraph entitled "I ndependent TAB Agency Personnel Qualifications". The
work to be performed by the TAB agency is limted to testing, adjusting,
and bal ancing of HVAC air and water systens to satisfy the requirenments of
this specification section.
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1.5.5.3 TAB Team Super vi sor

a.

Overal |l managenent: Supervi se and nanage the overall TAB team work
effort, including prelimnary and technical DALT and TAB procedures and
TAB team field work.

Pre-DALT/ TAB neeting: Attend nmeeting with Contractor

Design review report: Review project specifications and accompanyi ng
drawi ngs to verify that the air systens and water systens are desi gned
in such a way that the TAB engi neer can acconplish the work in
conpliance with the requirenents of this section. Verify the presence
and | ocation of permanently installed test ports and ot her devices
needed, including gauge cocks, thernmoneter wells, flow control devices,
circuit setters, balancing valves, and manual vol unme danpers.

Support required: Specify the technical support personnel required
fromthe Contractor other than the TAB agency; such as factory
representatives for tenperature controls or for conplex equipment.
Informthe Contractor in witing of the support personnel needed and
when they are needed. Furnish the notice as soon as the need is
anticipated, either with the design review report, or the pre-field
engi neering report, the during the DALT or TAB field work.

Pre-field DALT prelimnary notification: Monitor the conpletion of the
duct installation of each system and provi de the necessary witten
notification to the Contracting Oficer

Pre-field engineering report: Utilizing the follow ng HVAC-rel at ed
docunent ati on; contract drawi ngs and specifications, approved subnitta
data for equi pnent, up-to-date revisions and change orders; prepare
this report.

Prerequi site HVAC work checklist: Ensure the Contractor gets a copy of
this checklist at the sane tinme as the pre-field engineering report is
subm tted.

Techni cal assistance for DALT worKk.

(1) Technical assistance: Provide immediate technical assistance to
TAB field team

EE IR IR R I I R R I I O R R R I R R Sk S R Sk I R I Rk I R R S

NOTE: The nunber of workdays for the TAB
supervisor's visit to the contract site for DALT
work, is based on the size, nunber, type, and
conpl exity of the HVAC systemto be DALT d.

EE R R S I R R I R I I R R I R R R I R S R I R I R I R R R S R R R R

(2) DALT field visit: Near the end of the DALT field work effort,
visit the contract site to inspect the HVAC installation and the
progress of the DALT field work. Conduct a site visit to the
extent necessary to verify correct procedures are being
i mpl enented and to confirmthe accuracy of the Pre-final DALT
Report data whi ch has been reported. Al so, performsufficient
evaluation to allow the TAB supervisor to issue certification of
the final report. Conduct the site visit full-tinme for a m ninmum
of [one] [two] [ ] 8 hour workday[s] duration
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i. Final DALT report: Certify the DALT report. This certification
i ncludes the foll owi ng work:

(1) Review. Reviewthe Pre-final DALT report data. Fromthese field
reports, prepare the Certified Final DALT report.

(2) TAB Verification: Verify adherence, by the TAB field team to
the procedures specified in this section

j. Technical Assistance for TAB Wrk: Provide i medi ate technica
assistance to the TAB field team for the TAB worKk.

EE IR R R R I S R R I I O R R R R Ok R Sk kR I Rk I S O R R I

NOTE: The nunber of workdays for the TAB
supervisor's visits to the contract work site for
TAB work, is based on the size, nunber, type, and
compl exity of the HVAC systemto be TAB' d.

EE R R R S I R R I R R R R R R R R I R S R R I R I R R R R R R R R R
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NOTE: Choose one of the follow ng options.

IR R R R EE RS EEEEEREEEEEEREEEREEEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEEEE]

EE R I R S I R I R I I R O R R R R R R R S I R I R R I R R R R R R R O

NOTE: Option 1: Normally, use the follow ng two
subpar agraphs, which requires two separate trips
within a season to the contract site by the TAB
field team (the first for the TAB field work, the
second for the TAB quality assurance work) with the
certified TAB report submitted between the trips.
This is intended to give the design engineer tine to
review the certified TAB report before the field
check of that report is conducted.

IR R R R EE RS EEEEEREEEEEEEEEREEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEE SRS

[(1) TAB field visit: At the mdpoint of the Season 1 and Season 2
TAB field work effort, visit the contract site to inspect the HVAC
installation and the progress of the TAB field work. Conduct site
visit full-time for a mninmumof [one] [two] [
wor kday[ s] duration.]

[(2) TAB field visit: Near the end of the TAB field work effort,
visit the contract site to inspect the HVAC installation and the
progress of the TAB field work. Conduct site visit full-time for
a mnimmof [one] [two] [ ] 8 hour workday[s] duration
Review the TAB final report data and certify the TAB final report.]

EE R R S I R R I R I I R R I R R R I R S R I R I R I R R R S R R R R

NOTE: Option 2: Use the follow ng subparagraph
when the contract site is renote, or the HVAC system
is sinple, and the specifier wants to reduce to one
the nunber of trips to the contract site by the TAB
field teamwithin a season (TAB field work and TAB
qual ity assurance acconplished in sane trip).

EE IR IR R R I I R R I I O R R R R Ik S R Sk I R I Rk I R R I I

[(1) TAB field visit: Near the end of the TAB field work effort,
visit the contract site to inspect the HVAC installation and the
progress of the TAB field work. Conduct site visit full-tinme for
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1.5.

1.5.

5.

6

a mnimmof [one] [two] [ ] 8 hour workday[s] duration
Review the TAB final report data and certify the TAB final report.]

Certified TAB report: Certify the TAB report. This certification
i ncl udes the foll owi ng work:

(1) Review Reviewthe TAB field data report. Fromthis field
report, prepare the certified TAB report.

(2) Verification: Verify adherence, by the TAB field team to the
TAB pl an prescribed by the pre-field engineering report and verify
adherence to the procedures specified in this section

Desi gn/ Construction deficiencies: Wthin 3 working days after the TAB
Agency has encountered any design or construction deficiencies, the TAB
Supervi sor nmust submit witten notification directly to the Contracting
Oficer, with a separate copy to the Contractor, of all such
deficiencies. Provide in this submttal a conplete explanation

i ncl udi ng supporting docunentation, detailing deficiencies. Were
deficiencies are encountered that are believed to adversely inpact
successful conpletion of TAB, the TAB Agency nust issue notice and
request direction in the notification submttal

TAB Fi el d Check: The TAB team supervi sor nust attend and supervise
[ Season 1 ] [and Season 2 ] TAB field check

4 TAB Team Fi el d Leader

Fiel d manager: Manage, in the field, the acconplishnent of the work
specified in Part 3, "Execution."

Full tinme: Be present at the contract site when DALT field work or TAB
field work is being performed by the TAB team ensure day-to-day TAB
team work acconplishnents are in conpliance with this section

Prerequisite HVAC work: Do not bring the TAB teamto the contract site
until a copy of the prerequisite HVAC Checklist, with all work itens
certified by the Contractor to be working as designed, reaches the

of fice of the TAB Agency.

Test Reports

1.5.6.1 Data from DALT Field Wrk

Report the data for the Pre-final DALT Report and Certified Final DALT
Report in conpliance the follow ng requirenents:

a.

Report format: Submit report data on Air Duct Leakage Test Sunmmary
Report Forms as shown on Page 6-2 of SMACNA 1143. In addition, submt
in the report, a marked duct shop drawi ng which identifies each section
of duct tested with assigned node nunbers for each section. Include
node nunbers in the conpleted report forns to identify each duct
section. The TAB supervisor nust review and certify the report.

The TAB supervisor nust include a copy of all calculations prepared in
determ ning the duct surface area of each duct test section. In

addi tion, provide the ductwork air |leak testing (DALT) reports with a
copy(s) of the calibration curve for each of the DALT test orifices
used for testing.
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C.

Instrunments: List the types of instruments actually used to neasure

the data. |Include in the listing each instrunent's unique
identification nunber, calibration date, and calibration expiration
date. Instrunents nust have been calibrated within one year of the
date of use in the field. Instrunment calibration nust be traceable to

t he nmeasuring standards of the National Institute of Standards and
Technol ogy.

Certification: |Include the typed name of the TAB supervisor and the
dat ed signature of the TAB supervisor.

1.5.6.2 Certified TAB Reports

Submit: TAB Report for Season 1 and TAB Report for Season 2 in the
fol |l owi ng manner:

a.

Report format: Submit the conpleted pre-field data forns approved in
the pre-field TAB Engi neering Report conpleted by TAB field team
reviewed and certified by the TAB supervisor. Bind the report with a
wat er proof front and back cover. Include a table of contents

i dentifying by page nunber the l|ocation of each report. Report forns
and report data nust be typewitten. Handwitten report forns or
report data are not acceptable.

Tenmperatures: On each TAB report formreporting TAB work acconpl i shed
on HVAC thernmal energy transfer equi prment, include the indoor and

out door dry bulb tenperature range and i ndoor and outdoor wet bulb
tenperature range within which the TAB data was recorded. Include in
the TAB report continuous tinme versus tenperature recording data of wet
and dry bulb tenperatures for the roons, or zones, as designated in the
followi ng list:

IR R R R EE RS EEEEEREEEEEEEEEREEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEE SRS

NOTE: The design engineer nust list, in the

par agr aph bel ow, those roons, or zones, for which

i ndoor dry bulb and wet bulb tenperatures are
conpiled for the specified tinme duration. Include a
sufficient nunber of roonms, or zones, in the listing
to ensure correct evaluation of performance for the
i nstall ed HVAC syst ens.

EE R R S I R R R I I R R I R R R R R S I R R I R I R R R R R R R R

(1) [Specifier: List desired roons and/or zones here]. Measure and
conpile data on a continuous basis for the period in which TAB
wor k affecting those roons is being done.

(2) Measure and record data only after the HVAC systens installations
are conplete, the systens fully bal anced and t he HVAC systens
controls operating in fully automatic node.

(3) Data nay be conpiled using direct digital controls trend | ogging
where available. Oherwise, tenporarily install calibrated tine
versus tenperature/humdity recorders for this purpose. The HVAC
systens and controls nust be fully operational a mininumof 24
hours in advance of comencing data conpilation. |nclude the
specified data in the [ Season | TAB Report] [Season | and Season 2
TAB Report].
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NOTE: Paragraphs c., d., and e., below apply to air
distribution systenms to be TAB' d. Delete all of
these paragraphs if no air distribution systens are
in the project, or delete the paragraphs not
applicable and edit the term nol ogy of the remaining
paragraphs to agree with the draw ngs.

Rk Rk b Sk R R R R Sk S Sk O S R SR S Sk Sk S S R R O Sk kS S I S Rk S O

[c.

[d.

System Di agrans: Provide updated diagranms with final installed

| ocations of all term nals and devices, any nunbering changes, and
actual test locations. Use a key nunbering systemon the diagram which
identifies each outlet contained in the outlet airflow report sheets.]

Static Pressure Profiles: Report static pressure profiles for air

duct systens including: [ ]. Report static pressure data for al
supply, return, relief, exhaust and outside air ducts for the systens
listed. Include the following in the static pressure report data, in

addition to AABC/ NEBB/ TABB required dat a:

(1)

(2)

(3)

(4)

(5)

Report supply fan, return fan, relief fan, and exhaust fan inlet
and di scharge static pressures.

Report static pressure drop across chilled water coils, DX coils,
hot water coils, steamcoils, electric resistance heating coils
and heat reclaimdevices installed in unit cabinetry or the system
duct wor k.

Report static pressure drop across outside air, return air, and
supply air automatic control danpers, both proportional and
two-position, installed in unit cabinetry.

Report static pressure drop across air filters, acoustic
silencers, noisture elimnators, air flow straighteners, air flow
measuring stations or other pressure drop producing specialty
itens installed in unit cabinetry, or in the system ductwork
Exanpl es of these specialty itens are snoke detectors, white sound
generators, RF shielding, wave guides, security bars, blast
val ves, small pipes passing through ductwork, and duct nounted
hum difiers.

Do not report static pressure drop across duct fittings provided
for the sole purpose of conveying air, such as el bows,
transitions, offsets, plenuns, manual danpers, and branch

t akes- of f s.

Report static pressure drop across outside air and relief/exhaust
air louvers.]

Rk Rk kR R R Sk O kO S S S SRR o S R R S R Rk O kR R R

NOTE: Below, delete the period at the end of the
sentence and delete the brackets for projects with

| arge air noving systens, i.e., include in the
specification the pressure readings in the
additional |isted duct locations for air noving

systens 4720 L/'S 10000 CFN and | arger

Rk Ik b Sk R R R R Sk kR SRR S Sk Sk R Rk O kR SRk ko

(6)

Report static pressure readi ngs of supply air, return air,
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exhaust/relief air, and outside air in duct at the point where
t hese ducts connect to each air noving unit.[and also at the
foll ow ng | ocations:

Mai n Duct: Take readings at four locations along the full Iength of
the main duct, 25 percent, 50 percent, 75 percent, and 100 percent
of the total duct Iength.

Fl oor Branch Mains: Take readings at floor branch mains served by a
mai n duct vertical riser.

Branch Main Ducts: Take readings at branch nain ducts.

VAV Term nal s: Take readings at inlet static pressure at VAV termn nal
box primary air branch ducts.

VAV Term nal s, Fan Powered: Take readings at fan discharge and inl et
static pressures for series and parallel fan powered VAV term na
boxes.]]

Rk Rk Sk R IR R Sk S kSR S A R S S S O o O Rk S O S R R o

NOTE: Delete the brackets below for large air
novi ng systens, i.e., include in the specification
the duct traverses for the branch mains for air
novi ng systens 4720 L/S 10000 CFN and | arger

Rk Rk Sk R R Rk S kO o e S S SRR Sk kR Rk O o O Rk S S S S R S o

e. Duct Traverses: Report duct traverses for main [and branch nain]
supply, return, exhaust, relief and outside air ducts. This includes
all ducts, including those which lack 7 1/2 duct diameters upstream and
2 1/2 duct dianeters downstream of straight duct unobstructed by duct
fittings/offsets/elbows. The TAB Agency must eval uate and report
findings on the duct traverses taken. Evaluate the suitability of the
duct traverse neasurenent based on satisfying the qualifications for a
pilot traverse plane as defined by AMCA 203, "Field Measurenents"”,
Section 8, paragraph 8.3, "Location of Traverse Plane."

f. Instruments: List the types of instruments actually used to neasure
the tab data. Include in the listing each instrunment's unique
identification nunber, calibration date, and calibration expiration
dat e.

Instrunentation, used for taking wet bulb tenperature readi ngs nust
provi de accuracy of plus or mnus 5 percent at the neasured face
velocities. Submt instrunent manufacturer's literature to docunent
i nstrunment accuracy perfornance is in conpliance with that specified.

g. Certification: Include the typed nanme of the TAB supervisor and the
dated signature of the TAB supervisor.

h. Performance Curves: The TAB Supervi sor must include, in the TAB
Reports, factory punp curves and fan curves for punps and fans TAB' d on
t he j ob.

i. Calibration Curves: The TAB Supervisor nust include, in the TAB

Reports, a factory calibration curve for installed flow contro
bal anci ng val ves, flow venturi's and flow orifices TAB d on the job
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[1.6 PRQIECT/ SI TE CONDI Tl ONS

Rk bk bk A IR R R Sk O O S R S AR R Rk O o O IR Ik S I S b R R

NOTE: When the neasurenent of existing conditions
is desired, clearly indicate and/or specify al
requirenents. |If "existing conditions" does not
apply, delete this paragraph.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

1.6.1 DALT and TAB Services to Cbtain Existing Conditions

Conduct DALT and TAB of the indicated existing systens and equi prent and
submit the specified DALT and TAB reports for approval. Conduct this DALT
and TAB work in accordance with the requirenents of this section.

11.7 SEQUENCI NG AND SCHEDULI NG
1.7.1 DALT and TAB Submittal and Work Schedul e

Conmply with additional requirenents specified in Appendix C. DALT AND TAB
SUBM TTAL AND WORK SCHEDULE i ncluded at the end of this section

[1.7.2 Projects with Phased Construction
R S S I b S S S S I R R S I S I
NOTE: Ensure all aspects of the HVAC work, including
DALT work and TAB work, are incorporated in the
contract's construction phases and fully covered in
the contract docunents. Revise this paragraph
accordi ngly based on your specific project.
R I I R S S S R I I R R S S I O b R R I I S
This specification section is structured as though the HVAC constructi on,
and thereby the TAB work, will be conpleted in a single phase. Wen the
construction is conpleted in phases, the DALT work and TAB work nust be
pl anned, conpl eted, and accepted for each construction phase.

1.7.2.1 Phasi ng of Work

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: In the follow ng paragraph, DALT work is
specified. |If DALT work is not required for a given
project, delete references to DALT throughout. This
is facilitated by brackets locating these references
to DALT worKk.

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

This specification section is structured as though the HVAC construction,
and thereby the TAB work, is going to be conpleted in a single phase[ in
spite of the fact that there will be two seasons]. All elenments of the TAB
work are addressed on this premse. Wen a contract is to be conpleted in
construction phases, including the TAB work, and the DALT work, the TAB
wor k and DALT work nust be planned for, conpleted and approved by the
Contracting Oficer with each phase. An exanple of this case woul d be one
contract that requires the rehabilitation of the HVAC in each of severa
separated buildings. At the conpletion of the final phase, compile al
approved reports and subnmit as one docunent.

11.7.3 DALT and TAB Submittal and Wrk Schedul e

R R R I R I R R I R R I R R R I R I R R I S R R R I R R I R O O O
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NOTE: The cal endar day requirenents specified
shoul d apply to many construction projects.
However, the specifier, when preparing this
paragraph for a specific contract, nust review and
nodi fy this paragraph to suit the contract
construction schedule. Season 1 nay be the season
of maxi num heating | oad or maxi mum cooling | oad,
dependi ng upon construction schedul e.

Rk Rk kR R Rk O kR R SR S R Rk S Sk O o O R R O I R I R R

Submit this schedul e,and TAB Schenatic Draw ngs, adapted for this
particular contract, to the Contracting Officer (CO for review and
approval. Include with the submttal the planned cal endar dates for each
submittal or work item Resubnit an updated version for CO approval every
90 cal endar days days. Conpliance with the followi ng schedule is the
Contractor's responsibility.

Qualify TAB Personnel: Wthin [45] [__ ] cal endar days after
date of contract award, subnit TAB agency and personnel
qual i fications.

Pre- DALT/ TAB Meeting: Wthin [30] [__ ] cal endar days after the
dat e of approval of the TAB agency and personnel, neet with the
COTR.

Desi gn Review Report: Wthin [60] [__ ] cal endar days after the
date of the TAB agency personnel qualifications approval, submt
design review report.

Pre-Field DALT Prelimnary Notification: On conpletion of the
duct installation for each system notify the Contracting O ficer
inwiting within 5 days after conpletion.

Ductwork Selected for DALT: Wthin 7 cal endar days of Pre-Field
DALT Prelimnary Notification, the COTR will select which of the
proj ect ductwork nust be DALT' d.

DALT Field Wrk: Wthin 48 hours of COTR s sel ection, conplete
DALT field work on sel ected.

Submit Pre-final DALT Report: Wthin one working day after
conpl etion of DALT field work, submit Pre-final DALT Report.
Separate Pre-final DALT reports may be subnitted to all ow phased
testing fromsystemto system

DALT Wrk Field Check: Upon approval of the Pre-final DALT
Report, schedule the COTR s DALT field check work with the
Contracting Oficer.

Submit Final DALT Report: Wthin [15] [__ ] cal endar days after
conpl etion of successful DALT Work Field Check, submit [Season 1 ]
TAB report.

Pre-Field TAB Engi neering Report: Wthin[_ ] cal endar days
after approval of the TAB agency Personnel Qualifications, submt
the Pre-Field TAB Engi neeri ng Report.

Prerequi site HVAC Wrk Check Qut List [For Season 1] and Advanced
Notice For [Season 1 ] TAB Field Work: At a mninmum of [115]
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[ ] cal endar days prior to CCD, submit [Season 1 ]

prerequi site HVAC work check out list certified as conplete, and
submit advance notice of conmmencenent of [Season 1 ] TAB field
wor k.

EE R R R S I R R I I R I R S R R R R R R S I R I R R I R R R R R R R R

NOTE: Choose one of the follow ng options.
EE SRR I Sk S S I S I S S I Sk I I Rk S Ik I Sk I SR Ik I S I Sk S R Sk I S

IR R R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEREEEREEEEEEEREEEEEEEEEEEEEREEEEEEREEEEEEE]

NOTE: Option 1: Nornally, use the follow ng four
par agraphs, which requires two separate trips within
Season 1 to the contract site by the TAB field team
(the first for the TAB field work, the second for
the TAB quality assurance work) with the TAB report
submitted between trips. This is intended to give

t he design engineer tine to review the TAB report
before the field check of that report is conducted.

EE IR R R R I I R R I I O R R R R Rk S R Sk I R I Rk I O R R I

[[Season 1 ] TAB Field Wrk: At a minimumof [90] [__ ]
cal endar days prior to CCD, [and when the anbient tenperature is
within Season 1 limts,] acconplish [Season 1 ] TAB field work.

Submit [Season 1 ] TAB Report: Wthin [15] [__ ] cal endar days
after conpletion of [Season 1 ] TAB field work, submt [Season 1 ]
TAB report.

[Season 1 ] TAB Field Check: [30] [__ ] cal endar days after
Season 1 TAB report is approved by the Contracting Oficer,
conduct [Season 1 ] field check.

Compl ete [Season 1 ] TAB Wirk: Prior to CCD, conplete all TAB
wor k [ except Season 2 TAB work].]

EE R R R S I R R I R I R R S R R R R R R S I R I R I R I R R R R R R O

NOTE: Option 2: Use the followi ng two paragraphs

when the contract site is renote or the HVAC system
is sinple, and the specifier wants to reduce to one
the nunber of trips to the contract site by the TAB
field teamwithin Season 1 (TAB field work and TAB

qual ity assurance acconplished in sane trip).

Renunber remai ni ng paragraphs appropriately.
EE SRR I Sk S S I S I S S I Sk I I Rk S Ik I Sk I SR Ik I S I Sk S R Sk I S

[[Season 1 ] TAB Field Wrrk: At a mininumof [90] [___] cal endar
days prior to CCD, [and when the anbient tenperature is within
Season 1 limts,] acconplish [Season 1 ] TAB field work; subnit
[Season 1 ] TAB report; and conduct [Season 1 ] field check.

Complete [Season 1 ] TAB Wirk: Prior to CCD, conplete all TAB
wor k [ except Season 2 TAB work].]

EE R R S I R I R I R R I R R R R R S I R I R I R I R R R R R I

NOTE: Include the remaining subnmttals and itens of
work only if there is a season 2 TAB Wrk

Rk Ik b Sk R R R R Sk kR SRR S Sk Sk R Rk O kR SRk ko

[ Prerequi site HVAC Wrk Check Qut List For Season 2 and Advanced
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Notice For Season 2 TAB Field Work: Wthin [150] [__ ] cal endar
days after date of the commencenent of the Season 1 TAB field
wor k, submit the Season 2 prerequisite HVAC work check out list
certified as conplete and submt advance notice of comencenent of
Season 2 TAB field work.]

EE IR R R I I R R I I R R I R R Ok S R kR R I Rk I R S O

NOTE: Choose one of the follow ng options.
EE IR I Sk S S I S S S R Sk S R Rk S Ik I Sk I R R Rk I S I Sk O kS R I

EE R R R S I R I R R I R I R R I R R R S I R R I R I R R R R R R

NOTE: Option 1: Nornally, use the follow ng four
par agraphs, which requires two separate trips within
Season 2 to the contract site by the TAB field team
(the first for the TAB field work, the second for
the TAB quality assurance work) with the TAB report
submitted between trips. This is intended to give

t he design engineer tine to review the TAB report

before the field check of that report is conducted.
BRI R I I I R R R R R I I R R R R R R S I R R R R S S I R R R R R S S I R R R I I I R O I I R R R kS I I I

[ Season 2 TAB Field Wrk: Wthin [180] [__ ] cal endar days
after date of commencenent of the Season 1 TAB field work and when
the anmbi ent tenperature is within Season 2 limts, acconplish
Season 2 TAB field work.

Submit Season 2 TAB Report: Wthin [15] [__ ] cal endar days
after conpletion of Season 2 TAB field work, submt Season 2 TAB
report.

Season 2 TAB Field Check: [30] [__ ] cal endar days after the
Season 2 TAB report is approved by the Contracting Oficer,
conduct Season 2 field check.

Conpl ete Season 2 TAB Work: Wthin [15] [ ] cal endar days
after the conpletion of Season 2 TAB field data check, conplete
all TAB work. ]

Rk Ik b Sk R R R R Sk kR SRR S Sk Sk R Rk O kR SRk ko

NOTE: Option 2: Use the followi ng two paragraphs
when the contract site is renote, or the HVAC system
is sinple, and the specifier wants to reduce to one
the nunber of trips to the contract site by the TAB
field teamw thin Season 2 (TAB field work and TAB
qual ity assurance acconplished in sane trip).
Renunber renmai ni ng paragraphs appropriately.

EE R R S I R I R I I R R I R R R R O S I R I R R I R R R R R R R R

[ Season 2 TAB Field Wrk: Wthin [180] [__ ] cal endar days
after date of conmencenent of the Season 1 TAB field work and when
the anmbient tenperature is within Season 2 limts, acconplish
[Season 2 ] TAB field work; subnit [Season 2 ] TAB report; and
conduct Season 2 field check

Conpl ete Season 2 TAB Work: Wthin [15] [ ] cal endar days

after the conpletion of Season 2 field data check, conplete TAB
wor k. ]
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1.7.3.1 Desi gn Revi ew Report

Submit typed report describing om ssions and deficiencies in the HVAC
system s design that would preclude the TAB team from acconplishing the
duct | eakage testing work and the TAB work requirenents of this section.
Provi de a conpl ete explanation including supporting docunentation detailing
the design deficiency. State that no deficiencies are evident if that is
the case.

1.7.3.2 Pre-Field DALT Prelimnary Notification

Notification: On conpletion of the installation of each duct system
indicated to be DALT d, notify the Contracting Officer in witing within 7
cal endar days after conpletion.

1.7.3.3 Pre-Field TAB Engi neeri ng Report
Submit report containing the follow ng information:
a. Step-by-step TAB procedure:

(1) Strategy: Describe the nethod of approach to the TAB field work
fromstart to finish. |Include in this description a conplete
nmet hodol ogy for acconplishing each seasonal TAB field work session

(2) Air System Di agranms: Use the contract draw ngs and duct
fabrication drawings if available to provide air system di agrans
in the report showing the location of all term nal outlet supply,
return, exhaust and transfer registers, grilles and diffusers. Use
a key nunbering systemon the diagrans which identifies each
outlet contained in the outlet airflow report sheets. Show
intended locations of all traverses and static pressure readings.

(3) Procedural steps: Delineate fully the intended procedural steps
to be taken by the TAB field teamto acconplish the required TAB
wor k of each air distribution systemand each water distribution
system Include intended procedural steps for TAB work for
subsystens and system conponents.

b. Pre-field data: Submt AABC or NEBB or SMACNA 1780 data report forns
with the following pre-field information filled in

(1) Design data obtained from system draw ngs, specifications, and
approved subnittals.

(2) Notations detailing additional data to be obtained fromthe
contract site by the TAB field team

(3) Designate the actual data to be neasured in the TAB field work.

(4) Provide a list of the types of instruments, and the neasuring
range of each, which are anticipated to be used for neasuring in
the TAB field work. By neans of a keying schene, specify on each
TAB data report formsubmtted, which instruments will be used for

nmeasuring each itemof TAB data. |If the selection of which
instrument to use, is to be nade in the field, specify from which
instruments the choice will be nade. Place the instrunent key

nunber in the bl ank space where the neasured data woul d be entered.
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1

c. Prerequisite HVAC work checkout list: Provide a list of inspections
and work itens which are to be conpleted by the Contractor. This |ist
nmust be acted upon and conpleted by the Contractor and then submtted
and approved by the Contracting Oficer prior to the TAB teamconing to
the contract site.

At a minimum a list of the applicable inspections and work itens
l[isted in the NEBB PROCEDURAL STANDARDS, Section Ill, "Prelimnary TAB
Procedures" under paragraphs titled, "Air Distribution System

I nspection” and "Hydronic Distribution System |nspection” must be
provi ded for each separate systemto be TAB d.

8 SUBCONTRACTOR SPECI AL REQUI REMENTS

[Performall work in this section in accordance with the paragraph entitled
"Subcontractor Special Requirenents” in Section 01 30 00 ADM NI STRATI VE
REQUI REMENTS, stating that all contract requirenents of this section nust
be acconplished directly by a first tier subcontractor. No work nmay be
performed by a second tier subcontractor.]

.9 WARRANTY

Furni sh wor kmanshi p and performance warranty for the [DALT and ] TAB system
work perforned for a period not less than [1] [2] [3] [5] [___ ] years
fromthe date of CGovernment acceptance of the work; issued directly to the
Covernment. Include provisions that if within the warranty period the
system shows evi dence of mmjor performance deterioration, or is
significantly out of tolerance, resulting fromdefective TAB or DALT

wor kmanshi p, the corrective repair or replacenent of the defective
materials and correction of the defective workmanship is the responsibility
of the TAB firm Performcorrective action that becones necessary because
of defective materials and workmanship while system TAB and DALT is under
warranty 7 days after notification, unless additional time is approved by
the Contracting Oficer. Failure to performrepairs within the specified
period of tinme constitutes grounds for having the corrective action and
repairs perfornmed by others and the cost billed to the TAB firm The
Contractor mnust also provide a [1] [2] [3] [5] [ ] year contractor
installation warranty.

PART 2 PRODUCTS

Not Used

PART 3 EXECUTI ON

3.

3.

1  WORK DESCRI PTI ONS OF PARTI CI PANTS

Conply with requirenments of this section as specified in Appendi x A WORK
DESCRI PTI ONS OF PARTI ClI PANTS.

2 PRE- DALT/ TAB MEETI NG

EE R R R S I R I R R I R S R I R R R S R I R I R R R R R S R R R O

NOTE: Inclusion of this neeting requirenent in the
specification is based on the conplexity of the HVAC
systenms and the |ocation of the contract site.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Meet with the Contracting Oficer's technical representative (COTR)[and the
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3.

3.

desi gni ng engi neer of the HVAC systens] to devel op a nutual understanding
relative to the details of the DALT work and TAB work requirenents. Ensure
that the TAB supervisor is present at this meeting. Requirenents to be

di scussed include required submttals, work schedule, and field quality
control

3 DALT PROCEDURES

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

NOTE: It is the designer's decision/responsibility
to deci de whether, or not, to require duct air |eak
testing in accordance with this section. Subjecting
duct systens to acceptance testing likely results in
hi gher quality ductwork. Only very sinple duct
systenms, such as low velocity ductwork within a
single room do not justify DALT testing. Indicate
on the drawi ngs a duct construction schedul e that
defines the DALT test requirenents, including each
appl i cabl e HVAC duct system I D or mark, duct
pressure class, duct seal class, and duct |eakage
test pressure. Refer to SMACNA Leakage Test Wwnl,
Appendi x B, "Sanpl e Leakage Anal ysis" for gui dance
in determ ning | eakage test pressures. Specify in
Appendi x D, the DALT test requirenents, including
each applicabl e HVAC duct system|ID or mark, duct
pressure class, and duct |eakage test pressure.

Duct Seal O ass shall be SMACNA Seal C ass "A"
Refer to SMACNA Leakage Test Mnl, Appendix B
"Sanmpl e Leakage Anal ysis" for guidance in
determ ni ng | eakage test pressures.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

3.1 I nstrunents, Consumabl es and Per sonne

Provide instrunents, consunabl es and personnel required to acconplish the
DALT field work. Follow the sane basic procedure specified below for TAB
Fi el d Work, including nmaintenance and calibration of instrunents, accuracy
of measurements, prelimnary procedures, field work, workmanship and
treatment of deficiencies. Calibrate and maintain instruments in
accordance with manufacturer's witten procedures.

.3.2 Advance Notice of Pre-Final DALT Field Wrk

On completion of the installation of each duct systemindicated to be
DALT' d, notify the Contracting Officer in witing prior to the COTR s duct
selection field visit.

.3.3 Ductwork To Be DALT' d

From each duct systemindicated as subject to DALT, the COTR will randomy
sel ect sections of each conpl eted duct systemfor testing by the
Contractor's TAB Firm The sections selected will not exceed 20 percent of
the total neasured |inear footage of duct systens indicated as subject to
DALT. Sections of duct systens subject to DALT will include 20 percent of
mai n ducts, branch main ducts, branch ducts and plenuns for supply, return,
exhaust, and pl enum duct wor k.

It is acceptable for an entire duct systemto be DALT d instead of
di sassenbling that systemin order to DALT only the 20 percent portion

SECTION 23 05 93 Page 31



speci fied above.]
.3.4 DALT Testing

Perform DALT on the HVAC duct sections of each system as selected by the
COTR.  Use the duct class, seal class, |eakage class and the |eak test
pressure data indicated on the drawings, to conply with the procedures
specified in SVACNA 1143.

In spite of specifications of SVACNA 1143 to the contrary, DALT ductwork of
construction class of 746 Pa 3-inch water gauge static pressure and bel ow
if indicated to be DALT' d. Conplete DALT work on the COIR sel ected
ductwork within 48 hours after the particular ductwork was sel ected for
DALT. Separately conduct DALT work for |arge duct systems to enable the
DALT work to be conpleted in 48 hours.

.3.5 Pre-final DALT Report

After conpletion of the DALT work, prepare a Pre-final DALT Report neeting
the additional requirenments specified in Appendix B REPORTS - DALT and
TAB. Data required by those data report forms shall be furnished by the
TAB team Prepare the report neatly and legibly; the Pre-final DALT report
shal | provide the basis for the Final DALT Report.

TAB supervi sor shall review, approve and sign the Pre-Final DALT Report and
submit this report within one day of conpletion of DALT field work

Verbally notify the COTR that the field check of the Pre-Final DALT Report
data can commence

After conpletion of the DALT work, prepare a Pre-final DALT Report using
the reporting forns specified. TAB teamto furnish data required by those
data report forns . Prepare the report neatly and legibly; the Pre-fina
DALT report is the basis for the Final DALT Report. TAB supervisor nust
review and certify the Pre-final DALT Report and submt this report within
one day of conpletion of DALT field work. Verbally notify the COIR that
the field check of the Pre-final DALT Report data can commence.

.3.6 Qual ity Assurance - COITR DALT Field Acceptance Testing

In the presence of the COIR and TAB teamfield | eader, verify for accuracy
Pre-final DALT Report data selected by the COTR For each duct system
this acceptance testing shall be conducted on a maxi num of 50 percent of
the duct sections DALT d.

Further, if any data on the Pre-final DALT report formfor a given duct
section is out-of-tolerance, then field acceptance testing shall be
conducted on data for one additional duct section, preferably in the sane
duct system in the presence of the COTR

. 3.7 Addi ti onal COTR Fi el d Acceptance Testing

If any of the duct sections checked for a given systemare deternmned to
have a | eakage rate neasured that exceeds the | eakage rate all owed by
SMACNA Leak Test Manual for an indicated duct construction class and

seal ant class, terminate data checking for that section. The associated
Pre-final DALT Report data for the given duct systemw || be disapproved.
Make the necessary corrections and prepare a revised Pre-final DALT

Report. Reschedule a field check of the revised report data with the COIR
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3.

3.8 Certified Final DALT Report

On successful conpletion of all field checks of the Pre-final DALT Report
data for all systens, the TAB Supervisor is to assenble, review, certify
and submt the Final DALT Report to the Contracting Oficer for approval

On successful conpletion of all field checks of the Pre-Final DALT Report
data for all systens, the TAB Supervisor shall assenble, review approve,
sign and submit the Final DALT Report in conpliance with Appendix B
REPORTS - DALT and TAB to the Contracting O ficer for approval

.3.9 Prerequisite for TAB Field Wrk

Do not commence TAB field work prior to the conpletion and approval, for
all systens, of the Final DALT Report.

.4  TAB PROCEDURES

4.1 TAB Field Wirk

Test, adjust, and bal ance the HVAC systens wuntil measured flow rates (air
and water flow) are within plus or mnus 5 percent of the design flow rates
as specified or indicated on the contract docunents.

That is, comply with the the requirenments of AABC WMN-1 [and AABC MN-4], [
NEBB PROCEDURAL STANDARDS, NEBB MASV,] or SMACNA 1780 (TABB) and SMACNA 1858
(TABB), except as suppl enented and nodified by this section.

[ Provide instruments and consumabl es required to acconplish the TAB
work. Calibrate and maintain instruments in accordance with manufacturer's
witten procedures.]

Rk Ik kR IR R R I kO S S R Rk Rk S Rk Ik kS b O I R I R

NOTE: For those projects having only a single
season TAB report, delete the |ast sentence of the
foll owi ng paragraph

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

Test, adjust, and bal ance the HVAC systens wuntil measured flow rates (air
and water flow) are within plus or mnus 5 percent of the design flow rates
as specified or indicated on the contract documents. Conduct TAB work,

i ncl udi ng neasurenent accuracy, and sound nmeasurenent work in conformance
with the AABC MN-1 and AABC M\-4, or NEBB TABES and NEBB NMASV, or SMACNA
1780 (used by TABB) and SMACNA 1858 sound mneasurenent procedures, except
as suppl enented and nodified by this section.[ The only water flow and air
flow reporting which can be deferred until the Season 2 is that data which
woul d be affected in terns of accuracy due to outside anbient conditions.]

. 4.2 Prelinm nary Procedures

Use the approved pre-field engineering report as instructions and
procedures for acconplishing TAB field work. TAB engineer is to locate, in
the field, test ports required for testing. It is the responsibility of
the sheet nmetal contractor to provide and install test ports as required by
the TAB engi neer.

. 4.3 TAB Air Distribution Systemns

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O
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NOTE: Edit, delete, and add to the paragraphs bel ow
to ensure that air distribution systens indicated on
project drawings are listed for TAB work.

Explicitly identify new and existing systens and
conponents which are to be TAB' d. Exercise
particular care in defining existing systens and
conponents. Specify the systens identically to

| abel i ng and term nol ogy used on project draw ngs.
Del ete the subparts which do not apply to your

proj ect.

EE R R R S I R R I R I R S R R R R O S R R R I R I R R S R R R R R O

3.4.3.1 Units Wth Coils

Report heating and cooling performance capacity tests for hot water,
chilled water, DX and steamcoils for the purpose of verifying that the
coils neet the indicated design capacity. Subnmit the follow ng data and
calculations with the coil test reports:

a. For air handlers with capacities greater than 26,370 Watts 7.5 tons
(90,000 Btu) cooling, such as factory manufactured units, centra
built-up units and rooftop units, conduct capacity tests in accordance
with AABC MN-4, procedure 3.5, "Coil Capacity Testing."

Do not determne entering and | eaving wet and dry bul b tenperatures by
singl e point measurement, but by the average of nultiple readings in
conpliance with paragraph 3.5-5, "Procedures", (in subparagraph d.) of
AABC MN-4, Procedure 3.5, "Coil Capacity Testing."

Submit part-load coil perfornance data fromthe coil manufacturer
converting test conditions to design conditions; use the data for the
purpose of verifying that the coils neet the indicated design capacity
in conpliance with AABC M\-4, Procedure 3.5, "Coil Capacity Testing,"
paragraph 3.5.7, "Actual Capacity Vs. Design Capacity" (in subparagraph
c.).

b. For units with capacities of 26370 Watts 7.5 tons (90,000 Btu) or |ess,
such as fan coil wunits, duct mounted reheat coils associated with VAV
termnal units, and unitary units, such as through-the-wall heat punps:

Deternine the apparent coil capacity by cal cul ati ons using single point
neasurenent of entering and | eaving wet and dry bul b tenperatures;
submit the calculations with the coil reports.

3.4.3.2 Air Handling Units
Air handling unit systens including fans (air handling unit fans, exhaust
fans and winter ventilation fans), coils, ducts, plenuns, nxing boxes,
term nal units, variable air volunme boxes, and air distribution devices for
supply air, return air, outside air, mxed air relief air, and makeup air.
[3.4.3.3 Rooftop Air Conditioning

Rooftop air conditioning systens including fans, coils, ducts, plenuns, and
air distribution devices for supply air, return air, and outside air.

For refrigerati on conpressors/condensers/condensi ng units/evaporators,

report data as required by NEBB, AABC, and TABB standard procedures,
including refrigeration operational data.
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1[3.4.3. 4 Heating and Ventilating Units

Heating and ventilating unit systens including fans, coils, ducts, plenuns,
roof vents, registers, diffusers, grilles, and | ouvers for supply air,
return air, outside air, and nixed air.

1[3.4.3.5 Makeup Air Units
Makeup air unit systens including fans, coils, ducts, plenuns, registers,
diffusers, grilles, and |louvers for supply air, return air, outside air,
and mi xed air.

1[3.4.3.6 Return Air Fans

Return air fan systemincluding fan ducts, plenuns, registers, diffusers,
grilles, and louvers for supply air, return air, outside air, and m xed air.

103.4.3.7 Fan Coil s

Fan coil unit systems including fans, coils, ducts, plenuns, and air
distribution devices for supply air, return air, and outside air.

1[3.4.3.8 Exhaust Fans

Exhaust fan systens including fans, ducts, plenuns, grilles, and hoods for
exhaust air.

1[3.4.3.9 Cabi net Heaters
113.4.3.10 Cooling Units
1[3.4.3.11 Door Heaters
Door heater systens, including fans, coils, and diffusers.
113.4.3.12 Unit Heaters

113.4.4 TAB Water Distribution Systens

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: Edit, delete, and add to the paragraphs bel ow
to ensure that water distribution systens indicated
on project drawings are listed for TAB work.
Explicitly identify new and existing systens and
conponents which are to be TAB' d. Exercise
particular care in defining existing systens and
conponents. Specify the systens identically to

| abel ing and terninol ogy used on project draw ngs.
EE IR I Sk S S I S S S S R R Rk S I S Sk S kR R S I Ik S S I R Rk I I O S

3.4.4.1 Chill ed Water

Chilled water systens including chillers, condensers, cooling towers,
punps, coils, system bal ance val ves and fl ow nmeasuring devi ces.

For water chillers, report data as required by AABC, NEBB and TABB st andard
procedures, including refrigeration operational data.
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3.4.4.2 Heati ng Hot Water

Heating hot water systens including boilers, hot water converters (e.g.,
heat exchangers), punps, coils, system bal ancing val ves and fl ow neasuri ng
devi ces.

3.4.4.3 Dual Tenperature Water

Dual tenperature water systens including boilers, converters, chillers,
condensers, cooling towers, punps, coils, and system bal anci ng val ves, and
fl ow neasuring devi ces.

1[3.4.5 Sound Measurenment Work
3.4.5.1 Areas To Be Sound Measur ed

In the follow ng spaces, neasure and record the sound power |evel for each
octave band listed in ASHRAE HVAC APP SI HDBK ASHRAE HVAC APP | P HDBK Noi se

Criteria:

a. Al HVAC mechanical roomns, including machinery spaces and ot her spaces
cont ai ni ng HVAC power drivers and power driven equi pnent.

b. Al spaces sharing a common barrier with each nmechani cal room
i ncl udi ng roons overhead, rooms on the other side of side walls, and
roonms beneath the nechani cal room fl oor

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREEEEREEEEEEEEEEREEEREEEEEEREEEEEEESES

NOTE: Sel ect representative non-nmechanical roons
whi ch are occupi ed by any personnel and are served
by each type of primary HVAC air noving system and
HVAC wat er novi ng systens. Include roons served by
like primary systens which have significantly

di fferent sound affecting configurations. List, in
t he subparagraphs bel ow, the roons to be sound
measured that will acconplish the aforenentioned
sound assessnent phil osophy. List the roonms by
term nol ogy identical to | abeling indicated on

dr awi ngs.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS

[c. AHU No. 1 System Roons: [ 11
[d. [ ] System Roons: | 11
[e. [ ] System Roons: | 1]

3.4.5.2 Pr ocedur e

Measure sound | evels in each room when unoccupi ed except for the TAB team
with all HVAC systens that woul d cause sound readings in the room operating
in their noisiest nmode. Record the sound |level in each octave band.
Attenpt to nmitigate the sound | evel and bring the level to within the
speci fi ed ASHRAE HVAC APP SI HDBK ASHRAE HVAC APP | P HDBK noise criteria

goals, if such mtigation is within the TAB teamis control. State in the
report the ASHRAE HVAC APP SI HDBK ASHRAE HVAC APP | P HDBK noise criteria
goals. If sound | evel cannot be brought into conpliance, provide witten

notice of the deficiency to the Contractor for resolution or correction.
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3.4.5.3 Ti m ng

Measure sound |l evels at tines prescribed by AABC or NEBB or TABB.
3.4.5. 4 Met ers

Measure sound levels with a sound neter conplying with ASA S1.4, Type 1 or
2, and an octave band filter set conplying with ASA S1.11. Use neasurenent
met hods for overall sound |evels and for octave band sound | evels as
prescri bed by NEBB

3.4.5.5 Cal i bration

Calibrate sound | evels as prescribed by AABC or NEBB or TABB, except that
calibrators emtting a sound pressure level tone of 94 dB at 1000 hertz
(Hz) are al so acceptable.

3.4.5.6 Background Noi se Correction

Det er m ne background noi se conponent of room sound (noise) levels for each
(of eight) octave bands as prescribed by AABC or NEBB or TABB.

1[3.4.6 TAB Work on Performance Tests Wthout Seasonal Limitations

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Choose one of the follow ng options: TAB
w t hout Seasonal Limtations, or TAB with Seasona
Limtations..

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: Choose the text immedi ately bel ow or the text
bel ow entitled "TAB Wrk On Performance Tests Wthin
Seasonal Limtations." Use the text immediately
below in the case where the wi nter outdoor design
dry bulb tenperature and the sunmmer outdoor design
dry bulb tenperature are within 19.4 degrees C 35
degrees F of each other. This will reduce the
nunber of trips to the contract site fromtwo (one
per season) to one for performance testing by the
TAB field team Use the second option, in the other
cases.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

3.4.6.1 Per f ormance Tests

In addition to the TAB proportionate bal ancing work on the air distribution
systens and the water distribution systens, acconplish TAB work on the HVAC
systenms which directly transfer thermal energy. TAB the operationa
performance of the [heating systens] [and] [cooling systens].

3.4.6.2 Anbi ent Tenper at ures

On each tab report formused for recording data, record the outdoor and

i ndoor anbient dry bulb tenperature range and the outdoor and indoor

ambi ent wet bul b tenperature range within which the report fornis data was
recorded. Record these temperatures at beginning and at the end of data

t aki ng.
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[3.4.6.3 Sound Measurenents

Conply with paragraph entitled "Sound Measurenment Work," specifically, the
requi renent that a room must be operating in its noisiest node at the time
of sound neasurenents in the room The maxi mum noi se | evel measurements
coul d depend on seasonally related heat or cooling transfer equipnent.

]1[3.4.6.4 Water Chillers

For water chillers, report data as required by NEBB Form TAB 15- 83,
NEBB PROCEDURAL STANDARDS, including refrigeration operational data.

1[3.4.6.5 Refrigeration Units

For refrigeration conpressors/condensers/condensing units, report data as
requi red by NEBB Form TAB 15-83, NEBB PROCEDURAL STANDARDS, i ncl uding
refrigeration operational data.

13.4.6.6 Coils

Report heating and cooling performance capacity tests for [hot water],
[chilled water], [DX] [and steamcoils] for the purpose of verifying that
the coils nmeet the indicated design capacity. Submt the follow ng data
and cal culations with the coil test reports:

[a. For Central station air handlers with capacities greater than 26,370
Watts 7.5 tons (90,000 Btu) cooling, such as factory nanufactured
units, central built-up units and rooftop units, conduct capacity tests
in accordance with AABC M\-4, procedure 3.5, "Coil Capacity Testing".

Entering and | eaving wet and dry bulb tenperatures are not deternined
by single point nmeasurenent, but the average of multiple readings in
conpliance with paragraph 3.5-5, "Procedures", (in subparagraph d.) of
AABC M\-4, Procedure 3.5, "Coil Capacity Testing."

Submit part-load coil perfornance data fromthe coil manufacturer
converting test conditions to design conditions; use the data for the
pur pose of verifying that the coils neet the indicated design capacity
in conpliance with AABC M\-4, Procedure 3.5, "Coil Capacity Testing,"
paragraph 3.5.7, "Actual Capacity Vs. Design Capacity"” (in subparagraph
c.).]

[b. For units with capacities of 26370 Watts 7.5 tons (90,000 Btu) or
| ess, such as fan coil units, duct nmounted reheat coils associated with
VAV term nal units, and unitary units, such as through-the-wall heat

punps:

Deternine the apparent coil capacity by cal cul ations using single point
neasur enent of entering and | eaving wet and dry bul b tenperatures;
submt the calculations with the coil reports.]

103.4.7 TAB Wrk on Performance Tests Wth Seasonal Limtations

EE R R R S I R I R I R I R S R R R R O S R R I R R R R R S R R R O

NOTE: Choose the text inmediately below, or the
text above entitled "TAB Wrk On Performance Tests
W thout Seasonal Linmitations.” Refer to technica
note i Mmedi ately above. The text inmediately bel ow
requires one trip each for Seasons 1 and 2.
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3.4.7.1 Per f ormance Tests

Acconpl i sh proportionate bal ancing TAB work on the air distribution systens
and water distribution systens, in other words, acconplish adjusting and
bal ancing of the air flows and water flows, any tinme during the duration of
this contract, subject to the linmtations specified el sewhere in this
section. However, accomplish, within the follow ng seasonal limtations,
TAB work on HVAC systens which directly transfer thermal energy.

3.4.7.2 Season Of Maxi mum Load

Visit the contract site for at least two TAB work sessions for TAB field
measurenents. [Visit the contract site during the season of maxi mum
heating load] [and] [visit the contract site during the season of maxi mum
cooling load], the goal being to TAB the operational performance of the

[ heating systens] [and] [cooling systens] under their respective naximum
out door environment-caused | oading. During the seasonal linitations, TAB
the operational performance of the [heating systens] [and] [cooling
systens].

3.4.7.3 Anbi ent Tenper at ures

On each tab report formused for recording data, record the outdoor and

i ndoor amnbient dry bulb temperature range and the outdoor and indoor

anbi ent wet bulb tenperature range within which the report form s data was
recorded. Record these tenperatures at beginning and at the end of data

t aki ng.

3.4.7.4 Sound Measur enents

Conply with paragraph entitled "Sound Measurement Work," specifically, the
requirenent that a roomnmust be operating in its noisiest node at the tine
of sound neasurenents in the room The maxi mum noi se | evel measurements
coul d depend on seasonally related heat or cooling transfer equipnent.

[3.4.7.5 Water Chillers

Water chillers: For water chillers,report data as required by NEBB Form
TAB 15-83, NEBB PROCEDURAL STANDARDS, including refrigeration operationa
dat a

1[3.4.7.6 Refrigeration Units

For refrigeration conpressors/condensers/condensing units,report data as
requi red by NEBB Form TAB 15-83, NEBB PROCEDURAL STANDARDS, i ncl uding
refrigeration operational data.

103.4.7.7 Coils

Report heating and cooling performance capacity tests for [hot water],
[chilled water], [DX] [and steam coils] for the purpose of verifying that
the coils neet the indicated design capacity. Submt the follow ng data
and cal culations with the coil test reports:

a. For Central station air handlers with capacities greater than 26,370

Watts 7.5 tons (90,000 Btu) cooling, such as factory manufactured
units, central built-up units and rooftop units, conduct capacity tests
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in accordance with AABC MN-4, procedure 3.5, "Coil Capacity Testing."

Entering and | eaving wet and dry bulb tenperatures are not determ ned
by single point neasurenent, but by the average of nultiple readings in
conpliance with paragraph 3.5-5, "Procedures", (in subparagraph d.) of
AABC MN-4, Procedure 3.5, "Coil Capacity Testing."

Submit part-load coil performance data fromthe coil manufacturer
converting test conditions to design conditions; use the data for the
pur pose of verifying that the coils neet the indicated design capacity
in conpliance with AABC MN-4, Procedure 3.5, "Coil Capacity Testing,"
paragraph 3.5.7, "Actual Capacity Vs. Design Capacity" (in subparagraph
c.).

b. For units with capacities of 26370 Watts 7.5 tons (90,000 Btu) or |ess,
such as fan coil units, duct nounted reheat coils associated wth VAV
term nal units, and unitary units, such as through-the-wall heat punps:

Determ ne the apparent coil capacity by cal cul ati ons using single point
nmeasur enent of entering and | eaving wet and dry bul b tenperatures;
submt the calculations with the coil reports.

1113.4.8 Wor kmanshi p

Conduct TAB work on the HVAC systens until neasured flow rates are within
plus or minus 5 percent of the design flow rates as specified or indicated
on the contract documents. This TAB work includes adjustnment of bal ancing
val ves, bal anci ng danpers, and sheaves. Further, this TAB work includes
changi ng out fan sheaves and punp inpellers if required to obtain air and
water flow rates specified or indicated. If, with these adjustnents and
equi prrent changes, the specified or indicated design flow rates cannot be
attained, contact the Contracting O ficer for direction.

13.4.9 Def i ci enci es

Strive to neet the intent of this section to maxim ze the perfornmance of
the equi prent as designed and installed. However, if deficiencies in

equi prent design or installation prevent TAB work from bei ng acconpli shed
within the range of design values specified in the paragraph entitled

"Wor kmanshi p," provide witten notice as soon as possible to the Contractor
and the Contracting Oficer describing the deficiency and recommended
correction.

Responsi bility for correction of installation deficiencies is the
Contractor's. |If a deficiency is in equipment design, call the TAB team
supervi sor for technical assistance. Responsibility for reporting design
deficiencies to Contractor is the TAB team supervi sor's.

3.4.10 TAB Reports

Addi tional requirements for TAB Reports are specified in Appendix B
REPORTS - DALT and TAB

R R I R I R I I R R R R I R R I R I R R I S R R R R R I R R O O

NOTE: Choose one of the options bel ow

EE IR IR R R I I R R I I O R R R R Ik S R Sk I R I Rk I R R I I
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NOTE: Option 1: Nornally, use the follow ng
par agraph, which requires two separate trips within
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a season to the contract site by the TAB field team
(the first for the TAB field work, the second for
the TAB quality assurance work) with the TAB report
submtted between the trips. This is intended to
give the design engineer tinme to review the TAB
report before the quality assurance field check of

that report is conducted.
EE SRR I Sk S S I S I S S I Sk I I Rk S Ik I Sk I SR Ik I S I Sk S R Sk I S

[After conpletion of the TAB field work, prepare the TAB field data for TAB
supervisor's review and certification, using the reporting forns approved
in the pre-field engineering report. Data required by those approved data
report forns is to be furnished by the TAB team Except as approved
otherwise in witing by the Contracting Oficer, the TAB work and t hereby
the TAB report is considered inconplete until the TAB work i s acconplished
to within the accuracy range specified in the paragraph entitled

"Wor kmanshi p. "]

EE IR R R R I I R R I I O R R R R Rk S R Sk I R I Rk I O R R I

NOTE: Option 2: Use the follow ng paragraph when
the contract site is renote or the HVAC systemis
sinple, and the specifier wants to reduce to one the
nunmber of trips to the contract site by the TAB
field teamw thin a season. (TAB field work and TAB

qual ity assurance acconplished in sane trip).
BRI R I I R R R R R I I R R R R R S I R R R R S S I R R R R R R S S I I R R R I I R O R I S I R R R S I I

[After conpletion of the TAB work, prepare a pre-final TAB report using the
reporting forns approved in the pre-field engineering report. Data
required by those approved data report forns is to be furnished by the TAB
team Except as approved otherwise in witing by the Contracting Oficer,
the TAB work and the TAB report is considered inconplete until the TAB work
is acconplished to within the accuracy range specified in the paragraph
entitled "Wrkmanshi p* of this section

Prepare the report neatly and legibly; the pre-final TAB report is the
final TAB report mnus the TAB supervisor's review and certification.
otain, at the contract site, the TAB supervisor's review and certification
of the TAB report.

Verbally notify the COTR that the field check of the TAB report data can
conmence; give this verbal notice 48 hours in advance of field check
comencenent. Do not schedule field check of the TAB report until the
speci fi ed wor kmanshi p requirements have been nmet or witten approval of the
deviations fromthe requirenments have been received fromthe Contracting

O ficer.]

.4.11 Qual ity Assurance - COIR TAB Field Acceptance Testing

.4.11.1 TAB Field Acceptance Testing

During the field acceptance testing, verify, in the presence of the COIR
random sel ections of data (water, air quantities, air notion, [sound |eve
readi ngs]) recorded in the TAB Report. Points and areas for field
acceptance testing are to be selected by the COTR  Measurenent and test
procedures are the same as approved for TAB work for the TAB Report.

Fi el d acceptance testing includes verification of TAB Report data recorded
for the followi ng equi prent groups:
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Goup 1: Al chillers, boilers, return fans, conmputer roomunits, and
air handling units (rooftop and central stations).

Group 2: 25 percent of the VAV term nal boxes and associated diffusers
and registers.

Group 3: 25 percent of the supply diffusers, registers, grilles
associ ated with constant volunme air handling units.

Group 4: 25 percent of the return grilles, return registers, exhaust
grilles and exhaust registers.

Group 5: 25 percent of the supply fans, exhaust fans, and punps.

Further, if any data on the TAB Report for Groups 2 through 5 is found not
to fall within the range of plus 5 to minus 5 percent of the TAB Report
data, additional group data verification is required in the presence of the
COTR. Verify TAB Report data for one additional piece of equipnment in
that group. Continue this additional group data verification unti

out -of -t ol erance data ceases to be found.

.4.11.2 Addi ti onal COTR TAB Field Acceptance Testing

I f any of the acceptance testing nmeasurenents for a given equi pnent group
is found not to fall within the range of plus 5 to mnus 5 percent of the
TAB Report data, term nate data verification for all affected data for that
group. The affected data for the given group will be disapproved. Make
the necessary corrections and prepare a revi sed TAB Report. Reschedul e
acceptance testing of the revised report data with the COTR

Further, if any data on the TAB Report for a given field acceptance test
group is out-of-tolerance, then field test data for one additional field
test group as specified herein. Continue this increase field test work
until out-of-tolerance data ceases to to be found. This additional field
testing is up and above the original 25 percent of the of reported data
entries to be field tested

If there are no nore simlar field test groups fromwhich to choose
additional field testing fromanother, but different, type of field testing
group nmust be tested

.4.11.3 Prerequisite for Approval

Conpliance with the field acceptance testing requirements of this section
is a prerequisite for the final Contracting Oficer approval of the TAB
Report submtted.

.5 MARKI NG OF SETTI NGS

Upon the final TAB work approval, permanently mark the settings of HVAC
adj ust nent devi ces including val ves, gauges, splitters, and danpers so that
adj ustnent can be restored if disturbed at any tinme. Provide pernanent
markings clearly indicating the settings on the adjustnent devices which
result in the data reported on the submtted TAB report.

.6 MARKI NG OF TEST PORTS

The TAB teamis to pernmanently and legibly mark and identify the | ocation

SECTION 23 05 93 Page 42



poi nts of the duct test ports. |If the ducts have exterior insulation, make
these markings on the exterior side of the duct insulation. Showthe

| ocation of test ports on the as-built mechani cal draw ngs wi th di mensions
given where the test port is covered by exterior insulation.

.7 APPENDI CES

Appendi x A WORK DESCRI PTI ONS OF PARTI Cl PANTS
Appendi x B REPORTS - DALT and TAB

Appendi x C DALT AND TAB SUBM TTAL AND WORK SCHEDULE
Appendi x D REQUI REMENTS FOR DUCT Al R LEAK TESTI NG
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Appendi x A

WORK DESCRI PTI ONS OF PARTI Cl PANTS

The Contractor is responsible for ensuring conpliance with all requirenents
of this specification section. However, the follow ng delineation of
specific work itens is provided to facilitate and co-ordinate execution of
the various work efforts by personnel from separate organi zations.

1

a.

Contract or

HVAC docunentation: Provide pertinent contract docunentation to the
TAB Firm to include the follow ng: the contract draw ngs and

speci fications; copies of the approved submittal data for all HVAC

equi pnent, air distribution devices, and air/water neasuring/bal ancing
devi ces; the construction work schedul e; and ot her applicable docunents
requested by the TAB Firm Provide the TAB Firm copies of contract

revi sions and nodi fications as they occur

Schedul es: Ensure the requirements specified under the paragraph "DALT
and TAB Schedul e" are net.

Pre- DALT and TAB neeting: Arrange and conduct the Pre-DALT and TAB
neeting. Ensure that a representative is present for the sheet neta
contractor, the nechanical contractor, the electrical contractor, and
the automatic tenperature controls contractor.

Coordi nate Support: Provide and coordinate support personnel required
by the TAB Firmin order to acconplish the DALT and TAB field work.
Support personnel may include factory representatives, HVAC controls
installers, HVAC equi prent mechani cs, sheet netal workers, pipe
fitters, and insulators. Ensure support personnel are present at the
work site at the tinmes required.

Correct Deficiencies: Ensure the notifications of Construction
Deficiencies are provided as specified herein. Refer to the paragraph
entitled "Construction Deficiencies." Correct each deficiency as soon
as practical with the Contracting O ficer, and submit revised schedul es
and other required docunentation

Pre- TAB Wor k Checklists: Conplete check out and debuggi ng of HVAC
equi prent, ducts, and controls prior to the TAB engineer arriving at
the project site to begin the TAB work. Debuggi ng includes searching
for and elimnating mal functioning elenments in the HVAC system
installations, and verifying all adjustable devices are functioning as
designed. Include as pre-TAB work checklist itens, the deficiencies
poi nted out by the TAB team supervisor in the design review report.

Prior to the TAB field teanmls arrival, ensure conpletion of the
appl i cabl e inspections and work itens listed in the TAB team
supervisor's DALT and TAB Work Procedures Sunmary. Do not allow the
TAB teamto conmence TAB field work until all of the followi ng are
conpl et ed.

G ve Notice of Testing: Subnit advance notice of TAB field work
acconpani ed by conpl eted prerequi site H/AC Wrk Li st

I nsul ation work: Ensure that no insulation is shall not be installed
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on ducts to be DALT' d until DALT work on the subject ducts is conplete.

Ensure the duct and piping systens are properly insulated and vapor
seal ed upon the successful conpletion and acceptance of the DALT and
TAB wor K.

2. TAB Team Supervi sor

a. Overall nanagenent: Supervise and manage the overall TAB team work
effort, including prelimnary and technical DALT and TAB procedures and
TAB team field work.

b. Schedule: Ensure the requirements specified under the paragraph "DALT
and TAB Schedul e" are net.

c. Subnittals: Provide the submttals specified herein

d. Pre-DALT/ TAB neeting: Attend neeting with Contractor. Ensure TAB
personnel that will be involved in the TAB work under this contract
attend the neeting.

e. Design Review Report: Submt typed report describing om ssions and
deficiencies in the HVAC system s design that would preclude the TAB
team from acconpl i shing the duct | eakage testing work and the TAB work
requi rements of this section. Provide a conplete explanation including
supporting docunmentation detailing the design deficiency. State that
no deficiencies are evident if that is the case.

f. Support required: Specify the technical support personnel required
fromthe Contractor other than the TAB agency; such as factory
representatives for tenperature controls or for conplex equipment.
Informthe Contractor in witing of the support personnel needed and
when they are needed. Furnish the notice as soon as the need is
anticipated, either with the design review report, or the DALT and TAB
Procedures Sunmary, the during the DALT or TAB field work.

Ensure the Contractor is properly notified and aware of all support
personnel needed to performthe TAB work. Maintain comunication with
the Contractor regardi ng support personnel throughout the duration of
the TAB field work, including the TAB field acceptance testing checking.

Ensure all inspections and verifications for the Pre-Final DALT and
Pre- TAB Checklists are conpletely and successfully conducted before
DALT and TAB field work is perfornmed.

g. Advance Notice: Monitor the conpletion of the duct system
installations and provide the Advance Notice for Pre-Final DALT field
wor k as specified herein.

h. Technical Assistance: Provide technical assistance to the DALT and TAB
field work.

i. Deficiencies Notification: Ensure the notifications of Construction
Deficiencies are provided as specified herein. Conply with
requi renents of the paragraph entitled "Construction Deficiencies."
Resol ve each deficiency as soon as practical and submt revised
schedul es and other required docunentation.

j. Procedures: Develop the required TAB procedures for systens or system
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conponents not covered in the TAB Standard.
TAB Team Fi el d Leader

Fiel d manager: Manage, in the field, the acconplishnent of the work
specified in Part 3, "Execution."

Full tinme: Be present at the contract site when DALT field work or TAB
field work is being performed by the TAB team ensure day-to-day TAB
team work acconplishnments are in conpliance with this section

Prerequisite HVAC work: Do not bring the TAB teamto the contract site
until a copy of the prerequisite HVAC work list, with all work itens
certified by the Contractor to be working as designed, reaches the

of fice of the TAB Agency.
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Appendi x B

REPORTS - DALT and TAB

Al'l submitted docunentation nmust be typed, neat, and organized. Al
reports nmust have a waterproof front and back cover, a title page, a
certification page, sequentially nunbered pages throughout, and a table of
contents. Tables, lists, and diagrans nmust be titled. Generate and submt
for approval the follow ng docunentation:

1. DALT and TAB Work Executi on Schedul e

Submit a detailed schedule indicating the anticipated cal endar date for
each submittal and each portion of work required under this section. For
each work entry, indicate the support personnel (such as controls provider,
HVAC nechanic, etc.) that are needed to acconplish the work. Arrange
schedul e entries chronol ogical | y.

2. DALT and TAB Procedures Sunmary

Subnmit a detailed narrative describing all aspects of the DALT and TAB
field work to be performed. dCearly distinguish between DALT infornation
and TAB information. Include the follow ng:

a. Alist of the intended procedural steps for the DALT and TAB field work
fromstart to finish. |Indicate how each type of data neasurenent will
be obtai ned. |nclude what Contractor support personnel are required
for each step, and the tasks they need to perform

b. Alist of the project's subnittals that are needed by the TAB Firmin
order to neet this Contract's requirenents.

c. The schenmatic drawings to be used in the required reports, which may
i ncl ude building floor plans, nmechanical room plans, duct system pl ans,
and equi pment el evations. Indicate intended TAB neasurenent | ocations,
i ncludi ng where test ports need to be provided by the Contractor

d. The data presentation forns to be used in the report, with the
prelimnary information and initial design values filled in

e. Alist of DALT and TAB instrunents to be used, edited for this project,
to include the instrument name and description, nmanufacturer, node
nunber, scal e range, published accuracy, nost recent calibration date,
and what the instrument will be used for on this project.

f. A thorough checklist of the work itens and inspections that need to be
acconpl i shed before DALT field work can be performed. The Contractor
nmust conpl ete, subnmit, and receive approval of the Conpleted Pre-Fina
DALT Work Checklist before DALT field work can be acconpli shed.

g. A thorough checklist of the work itens and inspections that need to be
acconpl i shed before the [Season 1 J]TAB field work can be perforned.
The Contractor must conplete, subnmit, and receive approval of the
Conpl eted [ Season 1 ]Pre-TAB Wrk Checklist before the [Season 1 |TAB
field work can be acconpli shed.

[h. A thorough checklist of the work itens and inspections that need to be
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3.

acconpl i shed before the Season 2 TAB field work can be perfornmed. The

Contractor nust conplete, subnmit, and receive approval of the Conpl eted
Season 2 Pre-TAB Wrk Checklist before the Season 2 TAB field work can

be acconplished. ]

The checklists specified above shall be individually devel oped and
tailored specifically for the work under this contract. Refer to
NEBB PROCEDURAL STANDARDS, Section IIl, "Prelimnary TAB Procedures”
under the paragraphs titled, "Air Distribution System Inspection" and
"Hydronic Distribution System Inspection" for exanples of itenms to
include in the checklists.

Desi gn Revi ew Report

Submit report containing the follow ng information:

a.

4.

Revi ew t he contract specifications and drawings to verify that the TAB
wor k can be successfully acconplished in conpliance with the

requi renents of this section. Verify the presence and | ocation of
permanently installed test ports and ot her devices needed, including
gauge cocks, thernoneter wells, flow control devices, circuit setters,
bal anci ng val ves, and nmanual vol unme danpers.

Subnmit a typed report describing om ssions and deficiencies in the HVAC
system s design that would preclude the TAB team from acconplishing the
DALT work and the TAB work requirenents of this section. Provide a
conpl ete expl anation including supporting docunentation detailing the
design deficiency. |If no deficiencies are evident, state so in the
report.

Pre-Final DALT Report for COTR DALT Field Checks

Report the data for the Pre-Final DALT Report neeting the follow ng
requirenents:

a.

Submit a copy of the approved DALT and TAB Procedures Summary: Provide
not ati ons describing how actual field procedures differed fromthe
procedures |isted.

Report format: Submt a conprehensive report for the DALT field work
data using data presentation fornms equivalent to the "Air Duct Leakage
Test Summary Report Forns" |ocated in the SVACNA 1143. In addition
submt in the report, a marked duct shop draw ng which identifies each
section of duct tested with assigned node numbers for each section.
Node nunbers shall be included in the conpleted report forms to
identify each duct section

Cal cul ations: Include a copy of all calculations prepared in

determ ning the duct surface area of each duct test section. Include
in the DALT reports copy(s) of the calibration curve for each of the
DALT test orifices used for testing.

Instrunments: List the types of instrunents actually used to neasure

the data. Include in the listing each instrunent's unique
identification nunber, calibration date, and calibration expiration
date. Instruments are to be calibrated within one year of the date of

use in the field; instrument calibration is to be traceable to the
neasuring standards of the National Institute of Standards and
Technol ogy.
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d. TAB Supervisor Approval: Include on the submitted report the typed
nane of the TAB supervisor and the dated signature of the TAB
supervi sor.

5. Fi nal DALT Report

On successful conpletion of all COTR field checks of the Pre-final DALT
Report data for all systems, the TABS Supervisor shall assenble, review,
sign and submt the Final DALT Report to the Contracting Oficer for
approval .

6. TAB Reports:

Submt TAB Report for Season 1 and TAB Report for Season 2

in the follow ng manner:

a. Procedure Summary: Submit a copy of the approved DALT and TAB
Procedures Sunmary. Wen applicable, provide notations describing how
actual field procedures differed fromthe procedures |isted.

b. Report format: Subnmit the conpleted data forns approved in the
pre-field TAB Engi neering Report conpleted by TAB field team reviewed,
approved and signed by the TAB supervisor. Bind the report with a
wat er proof front and back cover. Include a table of contents
i dentifying by page nunmber the | ocation of each report. Report forns
and report data shall be typewitten. Handwitten report forms or
report data are not acceptable.

c. Tenperatures: On each TAB report formreporting TAB work acconpli shed
on HVAC thernal energy transfer equi pnent, include the indoor and
out door dry bulb tenperature range and i ndoor and outdoor wet bulb
tenmperature range within which the TAB data was recorded. Include in
the TAB report continuous time versus tenperature recording data of wet
and dry bulb tenperatures for the roons, or zones, as designated in the
followi ng list:

EE R R R S I R R I R I R R S R R R R R R S I R I R I R I R R R R R R O

NOTE: The design engineer shall list, in the

par agr aph bel ow, those roons, or zones, for which

i ndoor dry bulb and wet bulb tenperatures shall be
conpiled for the specified time duration. Include a
sufficient nunber of rooms, or zones, in the listing
to ensure correct evaluation of performance for the
install ed HVAC syst ens.

Rk Rk Sk R R R R Sk S kR SRR I Sk Sk R R R O I kI R SRk S S o

(1)

(2)

(3)

Data shall be nmeasured and conpiled on a continuous basis for the
period in which TAB work affecting those roons is being done.

Data shall be neasured/recorded only after the HVAC systens
installations are conplete, the systens fully bal anced and the
HVAC systens controls operating in fully autonmatic node. Provide
a detailed explanation wherever a final neasurenent did not
achi eve the required val ue.

Data may be conpiled using direct digital controls trend | ogging

where available. Qherwi se, the Contractor shall tenporarily
install calibrated tinme versus tenperature/hum dity recorders for
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this purpose. The HVAC systens and controls shall have been fully
operational a mnimmof 24 hours in advance of commenci ng data
conpilation. The specified data shall be included in the [Season
| TAB Report] [Season | and Season 2 TAB Report].

d. Air System Diagrans: Provided updated diagrams with final installed
locations of all terminals and devices, any nunmbering changes, and
actual test |ocations.

e. Air Static Pressure Profiles: Report static pressure profiles for air
duct systens including: [AHU 1][RTAC 1][ MUA-1]] ]. Report static
pressure data for all supply, return, relief, exhaust and outside air
ducts for the systens listed. The static pressure report data shal
include, in addition to AABC or NEBB or TABB required data, the
fol |l owi ng:

(1) Report supply fan, return fan, relief fan, and exhaust fan inlet
and di scharge static pressures.

(2) Report static pressure drop across chilled water coils, DX coils,
hot water coils, steamcoils, electric resistance heating coils
and heat reclaimdevices installed in unit cabinetry or the system
duct wor k.

(3) Report static pressure drop across outside air, return air, and
supply air automatic control danpers, both proportional and
two-position, installed in unit cabinetry.

(4) Report static pressure drop across air filters, acoustic
silencers, noisture elimnators, air flow straighteners, air flow
nmeasuring stations or other pressure drop producing specialty
items installed in unit cabinetry, or in the system ductworKk.
Exanpl es of these specialty itens are snoke detectors, white sound
generators, RF shielding, wave guides, security bars, blast
val ves, snall pipes passing through ductwork, and duct nounted
hum difiers.

Do not report static pressure drop across duct fittings provided
for the sole purpose of conveying air, such as el bows,
transitions, offsets, plenuns, manual danpers, and branch
takes-of fs.

(5) Report static pressure drop across outside air and relief/exhaust
air |ouvers.

(6) Report static pressure readings of supply air, return air,
exhaust/relief air, and outside air in duct at the point where
t hese ducts connect to each air noving unit.

Rk Rk kR R R Sk O kO S S S SRR o S R R S R Rk O kR R R

NOTE: Delete the brackets below for large air
novi ng systens, i.e., include in the specification
the duct traverses for the branch mains for air
novi ng systens 4720 L/S 10000 CFN and | arger.

EE IR IR R R I I R R I I O R R R R Ik S R Sk I R I Rk I R R I I

[f. Duct Transverses: Report duct traverses for main [and branch main]
supply, return[, exhaust, relief and outside air] ducts. [This shal
i nclude all ducts, including those which lack 7 1/2 duct dianeters
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upstream and 2 1/2 duct di anmeters downstream of straight duct
unobstructed by duct fittings/offsets/elbows.] The TAB Agency shal

eval uate and report findings on the duct traverses taken. Evaluate the
suitability of the duct traverse neasurenent based on satisfying the
qualifications for a pitot traverse plane as defined by AMCA 203,
"Field Measurenents", Section 8, paragraph 8.3, "Location of Traverse

Pl ane" . ]

g. Instruments: List the types of instruments actually used to neasure
the tab data. Include in the listing each instrunent's unique
identification nunmber, calibration date, and calibration expiration
dat e.

I nstrunentati on, used for taking wet bulb tenperature readings shal
provi de accuracy of plus or mnus 5 percent at the neasured face
velocities. Submit instrunent manufacturer's literature to docunent
i nstrument accuracy performance is in conpliance with that specified.

h. Performance Curves: The TAB Supervisor shall include, in the TAB
Reports, factory punmp curves and fan curves for punps and fans TAB d on
t he j ob.

i. Calibration Curves: The TAB Supervisor shall include, in the TAB
Reports, a factory calibration curve for installed flow contro
bal anci ng val ves, flow venturis and flow orifices TAB' d on the job

j. Data From Tab Field Wrk: After conpletion of the TAB field work,
prepare the TAB field data for TAB supervisor's review and approva
signature, using the reporting fornms approved in the pre-field
engi neering report. Data required by those approved data report forns
shall be furnished by the TAB team Except as approved otherw se in
witing by the Contracting Oficer, the TAB work and thereby the TAB
report shall be considered inconplete until the TAB work is
acconplished to within the accuracy range specified in the paragraph
entitled "Workmanship."
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Appendi x C

DALT AND TAB SUBM TTAL AND WORK SCHEDULE

EE R R R S I R R I I R I R S R R R R R R S I R I R R I R R R R R R R R

NOTE: Mbodify this suggested nunber of cal endar days
to suit the contract construction schedule. Season
1 may be the season of naxinmum heating | oad or

maxi mum cool i ng | oad, dependi ng upon the
construction schedul e.

EE R R R S I R R I R R S R R R R R I R S I R I R I R I R R R R R R R

Performthe following itenms of work in the order listed adhering to the
dates schedul e specified below Include the major itens listed in this
schedule in the project network anal ysis schedul e required by Section
01 32 17.00 20 NETWORK ANALYSI S SCHEDULES ( NAS).

Submit TAB Agency and TAB Personnel Qualifications: Wthin [42]

[ ] cal endar days after date of contract award.

Submit the DALT and TAB Work Execution Schedule: wthin [14] [ ]
days after receipt of the TAB agency and TAB personnel qualifications
approval. Revise and re-subnmit this schedule 28 days prior to

conmencenent of DALT work and 28 days prior to the comencenent of TAB
Season 1 work and TAB Season 2 work.

Submit the DALT and TAB Work Procedures Sunmary: wthin [14] [ ]
days after receipt of the initial approved DALT and TAB Wrk Execution
Schedul e.

Meet with the COTR at the Pre-DALT/ TAB Meeting: Wthin [28] | ]
cal endar days after receipt of the approved initial DALT/ TAB Execution
Schedul e.

Submit Design Review Report: Wthin [56] [ ] cal endar days after
the recei pt of the approved initial DALT and TAB Work Execution
Schedul e.

IR R R R EE RS EEEEEREEEEEEEEEREEEREEEREEEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEEREEEEE SRS

NOTE: When the neasurenent of existing facility
conditions is desired, delete the brackets fromthe

par agr aph bel ow.
EE SRR I Sk S S I S I S S I Sk I I Rk S Ik I Sk I SR Ik I S I Sk S R Sk I S

[ Conduct neasurenents and submt the Record of Existing Facility
Conditions: wthin [28] [ ] days after receipt of approved DALT
and TAB Work Procedures Summary. ]

Advance Notice of Pre-Final DALT Field Wrk: After the conpleted
installation of the HVAC duct systemto be DALT d, subnit to the
Contracting O ficer an Advance Notice of Pre-Final DALT Field Wrk
acconpani ed by the conpleted Pre-Final DALT Work Checklistchecklist for
t he subj ect duct system

Ductwork Selected for DALT: Wthin 14 cal endar days after receiving an
accept abl e compl eted Pre-Final DALT Work Checklist, the Contracting
Oficer's technical representative (COTR) will select the project
ductwork sections to be DALT d.
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DALT Field Wrk: Wthin 48 hours of COTR s sel ection, conplete DALT
field work on sel ected project ductwork.

Submit Pre-Final DALT Report: Wthin two working days after conpletion
of DALT field work, submt Pre-final DALT Report. Separate Pre-fina
DALT reports nmay be submitted to allow phased testing fromsystemto
system

Qual ity Assurance - COIR DALT Field Checks: Upon approval of the
Pre-final DALT Report, the COTR s DALT field check work shall be
schedul ed with the Contracting O ficer

Submit Final DALT Report: Wthin [14] [ ] cal endar days after
conpl etion of successful DALT Work Field Check, subnmit [Season 1 ]TAB
report.

Advance Notice of [Season 1 JTAB Field Wrk: At a m ni num of

[14]] ] cal endar days prior to [Season 1 | TAB Field Wrk, submt
advance notice of TAB field work acconpani ed by conpl eted

[ Season 1 ]Pre-TAB Work Checklist.

EE R R S I R I R I R I R I R R R R R R S I R I R I R I R R R R R R R O

NOTE: Use the follow ng four paragraphs, which
requires two separate trips within Season 1 to the
contract site by the TAB field team (the first for
the TAB field work, the second for the TAB quality
assurance work) with the TAB report submtted
between trips. This is intended to give the design
engineer tinme to review the TAB report before the

field check of that report is conducted.
BRI R I I R R R R R I I R R R R R S I R R R R S I R R R R I S S I I R R R I I I R O S I R R kS I I I

[Season 1 ] TAB Field Work: At a mninmum of [84]] ] cal endar days
prior to CCD, [and when the anbient tenperature is within Season 1
[imts,] acconplish [Season 1 ] TAB field work.

Submit [Season 1 ] TAB Report: Wthin [14] | ] cal endar days after
conpletion of [Season 1 JTAB field work, submt initial [Season 1 ]TAB
report.

[ Season 1 JQuality Assurance - COIR TAB Field Check: [30] | ]

cal endar days after initial [Season 1 |TAB report is approved by the
Contracting O ficer, conduct [Season 1 ]Jfield check

Conpl ete [Season 1 ] TAB Work: Prior to CCD, conplete all TAB work
[ except Season 2 TAB work] and submt final

Recei ve the approved TAB report: Wthin 21 cal endar days, receive the
report from Contracting O ficer approved TAB report.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEEREEEEEEEEEEEEEREEEEEEREEEEEEES

NOTE: Include the remaining submttals and itens of
work only if there is a season 2 TAB Wrk

EE IR IR R R I I R R I I O R R R R Ik S R Sk I R I Rk I R R I I

Advance Notice of Season 2 TAB Field Wrrk: At a mininum of [126]
[ ] cal endar days after CCD, submt advance notice of Season 2 TAB
field work acconpani ed by conpl eted Season 2 Pre-TAB Wrk Checklist.
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Rk Rk bk R R Rk O kR A S Rk S R Rk O S O kSR Ik R

NOTE: Use the follow ng four paragraphs, which
requires two separate trips within Season 2 to the
contract site by the TAB field team (the first for
the TAB field work, the second for the TAB quality
assurance work) with the TAB report subnmitted
between trips. This is intended to give the design
engineer time to review the TAB report before the
field check of that report is conducted.

EE R R R S I R I R R I R I R R I R R R S I R R I R I R R R R R R

[ Season 2 TAB Field Wrk: Wthin [14] [ ] cal endar days after date
of advance notice of Season 2 TAB field work and when the anbi ent
tenmperature is within Season 2 limts, acconplish Season 2 TAB field
wor k.

Submit Season 2 TAB Report: Wthin [14] [ ] cal endar days after
conpl etion of Season 2 TAB field work, submit Season 2 TAB report.

Season 2 Quality Assurance - COIR TAB Field Checks: [28] | ]
cal endar days after the Season 2 TAB report is approved by the
Contracting O ficer, conduct Season 2 field check

Conpl ete Season 2 TAB Work: Wthin [14] [ ] cal endar days after
the conpletion of Season 2 TAB field data check, conplete all TAB work.]

Recei ve the approved TAB report: Wthin cal endar 21 days, receive the
report from Contracting Oficer
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NOTE: This appendi x specifies certain paraneters
that are a part of DALT. The appendix is a tenplate
to be nodified and edited by the specifier to adapt
it to the design indicated on the design draw ngs.

Each pi ece of HVAC air-noving equi pnment indicated on
t he design drawi ngs shall be scheduled in the table
bel ow. Specify the systens using the identical

mar ks or term nol ogy as indicated on the draw ngs
and change the bracketed paraneters to be identical
to those indicated on the design draw ngs.

Specify the Duct Test Pressure in inches WC. the
sanme the Duct Static Pressure in inches WC.

Specify the duct |eak class as follows:

1) For duct static pressure of less than 50 mm
WC., specify Class 12 for round duct
and Class 24 for rectangul ar duct.

2) For duct static pressure of 50 inches to 75 mm
WC., specify Class 6 for round duct
and Class 12 for rectangul ar duct.

3) For duct static pressure of higher than 75 nm
WC., specify Class 3 for round duct
and Cass 6 for rectangul ar duct.

EE R I R I S b b S b I b S I R R S R I I S R R S R I S R I S R S I I o
Appendi x D

REQUI REMENTS FOR DUCT Al R LEAK TESTI NG

| SYSTENS
| S . . . . . . . . . . . . . o S T
| [Package | [Package | [Package | [Package
| Rooftop | Rooftop | Rooftop | Rooftop
| w VAV | w VAV | w CV | w CV
| Unit No. | Unit No. | Unit No. | Unit No
| [0 20011 | (011 | 2111
Duct System Static Pressure | | | |
inmllimeters WC | | | |
for Supply | (100][___J| [2o00][___J| [SO][__] | [SO][__]
for Return | [50I[__1 | [SOI[__1 | ([25][__1 | [25][__1
for Exhaust | (1 | [_1 | [_1 | [_1]
for Qutside Air | [501[__] | [501[__1 | [25][__1 | [25][__]
| | | |
System Oval / Round Duct | | | |
and Rect angul ar Duct | | | |
SMACNA Seal C ass | | | |
for Supply | A | A | A | A
for Return | A | A | A | A
for Exhaust | A | A | A | A
for Qutside Air | A | A | A | A
| | | |
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Syst em Oval / Round Duct
SMACNA Leak C ass

for
for
for
for

Suppl y
Ret urn
Exhaust
Qutside Air

Syst em Rect angul ar Duct
SMACNA Leak C ass

for
for
for
for

Suppl y
Ret urn
Exhaust
Qutside Ar

Duct Test Pressure
inmllimeters WC

for
for
for
for

Suppl y
Ret urn
Exhaust
Qutside Air

| |

| |

| 13100 | [311.]

| [6l[_] | [6]l[_]

| 1] | 1]

I [6]1_] I [6]1_]

o

| [6l[_1 | [6][_]

| 112101 | [12][__]
| 1] |0

I [12][__] I [12][__]
| |

| [1001[___1] [100][__]
I [5?][_] I [5?][ ]
I [50][__] I [50][__]

SECTION 23 05 93 Page 56

[1[2][ ]
[12][__]
[12][__]
[24][ ]
[ ]
[24]]__]
[50][__]
[25]__]
[ ]
[25]__]

[1[2][ ]
[12][__]
[12][__]
[24][ ]
[ ]
[24]]__]
[50][__
[25][__
[ ]
[25]]__



Appendi x D

REQUI REMENTS FOR DUCT Al R LEAK TESTI NG

| SYSTEMS
| [AHUW | [AHU wW |[Series VAV| [Exhaust
| Econonmi zer | Econom zer | Terminal | Systens
| & CV | & CV | Boxes |
| Unit No. | Unit No. | Unit No. | Unit No.
| (011 | (21011 | [apf__11 [ f[2l[__]]
Duct System Static | | | |
Pressure in inches WC. | | | |
for Supply....... [ [501[__1 1 [501[__1 | T[2s31[_1 | n/ a
for Return....... | [251[_1 | [251[__1 | [231[__1 | n/ a
for Exhaust...... [ [21311_.1 | [2131[_1 | n/ a | [25][__1
for Qutside Air..| [25][__1 | [251[__1 | n/ a | n/ a
I I I I
System Oval / Round Duct | | | |
and Rect angul ar Duct | | | |
SMACNA Seal d ass | | | |
for Supply........ | A | A | A | A
for Return........ | A | A | A | A
for Exhaust....... | A | A | A | A
for Qutside Air...| A | A | A | A
I I I I
Syst em Oval / Round Duct | | | |
SMACNA Leak d ass | | |
for Supply....... | [6][_] | [6][_] | 12 | n/ a
for Return....... [ T2210 1 | [2211_1 | 12 | n/ a
for Exhaust...... [ (22171 | [221[__1 | n/ a | [212]]__]
for Qutside Air..| [12]1[__1 | [12]1__1 | n/ a | n/ a
I I I I
Syst em Rect angul ar Duct | | | |
SMACNA Leak C ass | | | |
for Supply....... [ (22171 | [221[_1 | 24 | n/ a
for Return....... | [2410_1 | [2411__1 | 24 | n/ a
for Exhaust...... | [T2410_1 | [2411__1 | n/ a | [24]1__1]
for Qutside Air..| [24]1]__1 | [24]11__1 | n/ a | n/ a
I I I I
Duct Test Pressure | | | |
in inches WC. | | | |
for Supply....... [ [501[__1 | [25)0_1 | [1311__1 | n/ a
for Return....... [ [2511_1 1 [250[0_1 | [1311_1 | n/ a
for Exhaust...... | [2311__1 | T[231[__1 | n/ a | [25][__1]
for Qutside Air..| [25][__1 | [251[__1 | n/ a | n/ a
I I I
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Rk R Ik Sk R R Rk O kb S I SRR Sk R A O R Rk S kSRR bk S R R

NOTE: This appendi x specifies certain paraneters
that are a part of DALT. The appendix is a tenplate
to be nodified and edited by the specifier to adapt
it to the design indicated on the design draw ngs.

Each pi ece of HVAC air-noving equi prent indicated on
t he design draw ngs shall be scheduled in the table
bel ow. Specify the systens using the identical

mar ks or term nol ogy as indicated on the draw ngs
and change the bracketed paraneters to be identical
to those indicated on the design draw ngs.

Specify the Duct Test Pressure in inches WC. the
sanme the Duct Static Pressure in inches WC.

Specify the duct |eak class as follows:

1) For duct static pressure of |less than 2
inches WC., specify Cass 12 for round duct
and Class 24 for rectangul ar duct.

2) For duct static pressure of 2 inches to 3
inches WC., specify Cass 6 for round duct
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and Class 12 for rectangul ar duct.

3) For duct static pressure of higher than 3
inches WC., specify Cass 3 for round duct
and Cass 6 for rectangul ar duct.

EE R R R S I R R I R I I R R I R R R R O S R R I R R I R R I R R R R O

Appendi x D
REQUI REMENTS FOR DUCT Al R LEAK TESTI NG

| SYSTEMS

| [Package | [Package | [Package
| Rooftop | Rooftop | Rooftop
|  w VAV |  w VAV | w CV

| Unit No. | Unit No. | Unit No.
| (011 | 20011 | [1[0_11

Duct System Static |
Pressure in inches WC. |
for Supply |
for Return | I
for Exhaust |
for Qutside Air |
I

Syst em Oval / Round Duct |
and Rect angul ar Duct |
SMACNA Seal d ass |

for Supply |

for Return |

for Exhaust |

for Qutside Air |

I

Syst em Oval / Round Duct |
SMACNA Leak C ass |
for Supply | I
for Return |
for Exhaust |
for Qutside Air |
I

Syst em Rect angul ar Duct | | | |
SMACNA Leak O ass | | | |
for Supply | [6][_ | [6][_ I I

for Return | [12)0_1 | (1201 | [24][_1 | [24][_]
for Exhaust | ] | ] | |
for Qutside Air | | | |
I I I I

Duct Test Pressure |
in inches WC |
for Supply |
for Return | I
for Exhaust |
for Qutside Air |
I
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Appendi x D

REQUI REMENTS FOR DUCT Al R LEAK TESTI NG

Duct System Static
Pressure in inches WC.
for Supply.....
for Return.....
for Exhaust
for

System Oval / Round Duct
and Rect angul ar Duct
SMACNA Seal C ass
for
for
for
for

Syst em Oval / Round Duct
SMACNA Leak C ass
for Supply.....
for
for

Return.....
Exhaust

for Qutside Air..

Syst em Rect angul ar Duct
SMACNA Leak C ass
for Supply.....
for

for

Return.....
Exhaust

for Qutside Air..

Duct Test Pressure
in inches WC.
for Supply.....
for Return.....
for Exhaust....

for Qutside Air

| SYSTEMS
| [AHUW | [AHUW |[Series VAV [Exhaust
| Econoni zer | Econom zer | Termnal | Systemns
| & CV | & CV |  Boxes |
| Unit No. | Unit No. | Unit No. | Unit No.
R N £ [ ) 0 6 S N [ R [ )
| | | |
2 2] | 1o | n/a
o rarr o far1 o ro.sif_J | n/a
| [0.51[__1 | [0.5][__] | nfa | [1]1[_]
I [11[_ I [11[_ I n/ a I n/ a
systemoval/Round Duct | | | |
I I I I
I I I I
- A | A | A | A
. A | A | A | A
. A | A | A | A
o A | A | A | A
N R SR R R
o
ol reyrrl | [eyrl | 12 I n/ a
12 | 121 | 12 I n/ a
S 4 S Y A4 [ S n/a | [12][__]
I [12][__1] I [12][__] I n/ a I n/ a
mamEAn Lo
SRS 4 Y S Y A 74 S 24 I n/a
r241 0] | (241 | 24 I n/ a
[241 0] | [24]1 ] | n/a | [24][__1]
I [24][__] I [24][ _1] I n/ a I n/ a
Rer N B Y
2 21 | 105 | n/ a
o tur o [fur | rospi_1 | n/ a
| 105111 | [0.5][__] | n/a | [1][_]
A A I [111_1] I n/ a I n/ a

Qutside Air..
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