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PROCESS CHI LLERS AND COOLERS
05/ 17
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NOTE: This specification covers the requirenents
for medi um scope Central -Station Air-Conditioning
Systens using existing sources of chilled and hot
water. The follow ng Sections were edited and
condensed to produce this Section and should not be
needed:

Section 23 05 15 COMWON PI PI NG FOR HVAC

Section 23 05 48.00 40 VI BRATI ON AND SEI SM C
CONTROLS FOR HVAC PI PI NG AND EQUI PMENT

Section 23 07 00 THERVAL | NSULATI ON FOR MECHANI CAL
SYSTEMS

Section 22 07 19.00 40 PLUMBI NG PI Pl NG | NSULATI ON
Section 23 30 00 HYAC Al R DI STRI BUTI ON
Section 23 31 13.00 40 METAL DUCTS

Section 23 37 13.00 40 DI FFUSERS, REQ STERS, AND
GRI LLS

Section 23 41 13.00 40 PANEL FILTERS

Section 23 09 33.00 40 ELECTRI C AND ELECTRONI C
CONTRCL SYSTEM FOR HVAC

Section 23 05 93 TESTI NG, ADJUSTI NG, AND BALANCI NG
FOR HVAC

Motors are covered in Section 26 60 13.00 40
LOW VOLTAGE MOTORS

Adhere to UFC 1-300-02 Unified Facilities Cuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
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specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

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

PART 1 GENERAL

1.1 REFERENCES

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

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

t hi s paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text are automatically be
deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

Al R DUCT COUNCI L (ADC)

ADC St andards Manual (2008; 5th Edition) Flexible Duct
Per f ormance I nstallation Standards

Al R MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL, | NC. (AMCA)
AMCA 99 (2016) Standards Handbook

AMCA 210 (2016) Laboratory Methods of Testing Fans
for Aerodynam c Perfornmance Rating

AMCA 300 (2014) Reverberant Room Met hod for Sound
Testing of Fans
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AMCA 500- L (2015) Laboratory Methods of Testing
Louvers for Rating

Al R- CONDI TI ONI NG HEATI NG AND REFRI GERATI ON | NSTI TUTE (AHRI)

AHRI 410 (2001; Addendum 1 2002; Addendum 2 2005;
Addendum 3 2011) Forced-Circul ation
Air-Cooling and Air-Heating Coils

AHRI 430 I-P (2014) Performance Rating of Central
Station Air-handling Unit Supply Fans

AHRI 431 Sl (2014) Perfornance Rating of Central
Station Air-handling Unit Supply Fans

ANSI/ AHRI 620 I-P (2014) Performance Rating of
Sel f-Contained Humi di fiers for Residential
Appl i cations

ANSI/ AHRI 621 Sl (2014) Perfornance Rating of
Sel f-Contained Humi di fiers for Residential
Appl i cations

AMERI CAN BEARI NG MANUFACTURERS ASSOCI ATI ON ( ABMA)

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Bearings

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

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

ASHRAE 62.1 (2022; Addenda E-X 2022; Errata 1-2 2022;
Errata 3 2023; Interpretation 1-3 2023)
Ventilation for Acceptable Indoor Air

Quality
ASHRAE 90.1 - IP (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings
ASHRAE 90.1 - Sl (2019) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings
ASHRAE EQUI P SI HDBK (2012) Handbook, HVAC Systens and
Equi prent (Sl Edition)
ASHRAE FUN | P (2021) Fundanental s Handbook, |-P Edition
ASHRAE FUN SI (2021) Fundanental s Handbook, SI Edition
ASHRAE HVAC APP | P HDBK (2016) HVAC Appli cations Handbook, |-P
Edition
ASHRAE HVAC APP SI HDBK (2019) HVAC Applications Handbook, SI
Edition
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AMERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME B16. 3

ASME B16. 5

ASME B16. 9

(2021) Malleable Iron Threaded Fittings,
Cl asses 150 and 300

(2020) Pipe Flanges and Fl anged Fittings
NPS 1/2 Through NPS 24 Metric/lnch Standard

(2018) Factory- Made Wought Buttwel di ng
Fittings

ASTM | NTERNATI ONAL (ASTM

ASTM A53/ A53M

ASTM A197/ A197M

ASTM A234/ A234M

ASTM A278/ A278M

ASTM A653/ A653M

ASTM A694/ A694M

ASTM B62

ASTM C534/ C534M

ASTM C547

ASTM C916

ASTM C1071

ASTM D579/ D579M

(2022) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

(2000; R 2019) Standard Specification for
Cupol a Mal | eabl e Iron

(2023a) Standard Specification for Piping
Fittings of Wought Carbon Steel and All oy
Steel for Moderate and Hi gh Tenperature
Servi ce

(2001; R 2020) Standard Specification for
Gray lron Castings for Pressure-Containing
Parts for Tenperatures Up to 650 degrees F
(350 degrees Q)

(2023) Standard Specification for Steel
Sheet, Zinc-Coated (Gal vani zed) or
Zinc-lron All oy-Coated (Gal vanneal ed) by
the Hot-Di p Process

(2016; R 2022) Standard Specification for
Carbon and All oy Steel Forgings for Pipe
Fl anges, Fittings, Valves, and Parts for
Hi gh- Pressure Transm ssion Service

(2017) Standard Specification for
Conposition Bronze or Qunce Metal Castings

(2023) Standard Specification for

Pref ormed Fl exi bl e El astoneric Cel | ul ar
Thermal | nsulation in Sheet and Tubul ar
Form

(2022a) Standard Specification for M neral
Fi ber Pipe Insulation

(2020) Standard Specification for
Adhesi ves for Duct Thernml |nsulation

(2019) Standard Specification for Fibrous
d ass Duct Lining Insulation (Thernmal and
Sound Absorbing Material)

(2015) Standard Specification for Geige
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Wven d ass Fabrics

ASTM D1785 (2015; E 2018) Standard Specification for
Pol y(Vinyl Chloride) (PVC, Plastic Pipe,
Schedul es 40, 80, and 120

ASTM D2466 (2017) Standard Specification for
Pol y(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedule 40

ASTM D2564 (2020) Standard Specification for Sol vent
Cenents for Poly(Vinyl Chloride) (PVQO
Pl astic Piping Systens

ASTM D2855 (2015) Standard Practice for Making
Sol vent - Cenment ed Joints with Poly(Vinyl
Chloride) (PVC) Pipe and Fittings

| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO

| SO 1940-1 (2003; R 2008) Mechanical Vibration -
Bal ance Quality Requirenents for Rotors in
a Constant (Rigid) State - Part 1:
Specification and Verification of Bal ance
Tol er ances

| SO 14644-1 (2015) d eanroons and Associ at ed
Controll ed Environnents Part 1:
Classification of Air C eanliness

| SO 14644-2 (2015) d eanroons and Associ at ed
Controll ed Environments Part 2:
Specifications for Testing and Monitoring
to Prove Continued Conpliance with |1SO
14644-1

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY ( MBS)

MBS SP- 58 (2018) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture,
Sel ection, Application, and Installation
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEVA | CS 6 (1993; R 2016) Industrial Control and
Systenms: Encl osures

NENVA MG 1 (2021) Mdtors and Generators
NATI ONAL ENVI RONVENTAL BALANCI NG BUREAU ( NEBB)
NEBB PROCEDURAL STANDARDS (2015) Procedural Standards for TAB
(Testing, Adjusting and Bal anci ng)
Envi ronnental Systens

NATI ONAL FI RE PROTECTI ON ASSCCI ATl ON ( NFPA)

NFPA 70 (2023; ERTA 4 2023) National Electrical
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1.

Code

NFPA 90A (2024) Standard for the Installation of
Air Conditioning and Ventilating Systens

NFPA 220 (2024) Standard on Types of Buil ding
Construction

NFPA 255 (2006; Errata 2006) Standard Met hod of
Test of Surface Burning Characteristics of
Buil ding Materials

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON

( SMACNA)
SMACNA 1884 (2003) Fibrous d ass Duct Construction
St andards, 7th Edition
SMVACNA 1966 (2020) HVAC Duct Construction Standards

Metal and Flexible, 4th Edition
SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

SAE AMS 3779 (2016; Rev B) Tape Adhesive, Pressure
Sensitive Thermal Radi ati on Resi stant,
Al um num Foi |l /d ass Coth

UNDERWRI TERS LABORATORI ES (UL)

UL 555 (2006; Reprint Aug 2016) UL Standard for
Safety Fire Danpers

UL 586 (2009; Reprint Sep 2022) UL Standard for
Safety High-Efficiency Particulate, Air
Filter Units

UL 900 (2015; Reprint Aug 2022) UL Standard for
Saf etyStandard for Air Filter Units

UL 1995 (2015; Reprint Aug 2022) UL Standard for
Saf ety Heating and Cool i ng Equi prent

2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Review Submittal Description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng subnittal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
techni cal editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submittal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
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following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates subnmittals
requi red as proof of conpliance for sustainability
Quiding Principles Validation or Third Party
Certification and as described in Section 01 33 00
SUBM TTAL PROCEDURES.
Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Connection Diagrams; G, | 1]
Control Diagrams; C, | 11
SD- 02 Shop Drawi ngs
Ductwork; C[, [ 11
Air-Handling Unit; ¢, | 11
Controls and Instrunentation; C[, | 11
SD- 03 Product Data
Centrifugal Fan; C[, | 11
Pi pes, Valves and Specialties; C[, | 11
Ductwork; C[, [ 11
Air Diffusion Devices; ¢, | 11
Filters; C[, [ 11

Insulation; G, [___ 1]

Vibration Isolators; ¢, | 11
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Hum difiers; ¢, [ 1]
Spare Parts List; ¢, [ 1]
SD- 04 Sanpl es
Color Chip; C[, [__ 1]
SD-06 Test Reports
Pressure; C[, [___ 1]
Leakage Test; C[, [___ 1]
Test and Bal ance; ¢, [ ]]
Final Test Reports; C[, [__ 1]
SD-07 Certificates
Performance Data; G, [ ]]
Air-Handling Unit Certification; C[, [__ 1]
SD- 08 Manufacturer's Instructions
Manuf acturer's Instructions
SD-10 Operation and Mai ntenance Data
Operation and Mai ntenance Manual s
PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON
Submit connection diagranms indicating the relations and connections of the
conponents. Indicate on the draw ngs the general physical |ayout of al
controls, and internal tubing and wiring details.
Submit control diagranms for chilled water air-conditioning systens show ng
t he physical and functional relationship of equipnment. Show el ectrical
diagrams with the size, type, and capacity of the system
Submit color chip sanples for approval by the Contracting O ficer
2.1.1 Desi gn Requi remnent s
Furni sh | abor, materials, equipnent and services to construct, install,

and test an air-handling and distribution systemusing chilled water and
hot water to achieve the follow ng design specifications:

Qut door | ndoor
Wnter [3][38] [ ] degrees CF DB [20.0][68] [ ] degrees C F DB
Summrer  [32][90] [ ] degrees CF DB [25.6][78] | ] degrees C F DB
[26][78] | ] degrees CF W [57] [ ] percent RH
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Cut door I ndoor
W nt er [3][____ 1 degrees C DB [20][____ 1 degrees C DB
Sumrer [32][____ 1 degrees C DB [25.6][____ ] degrees C DB
[26][____ ] degrees C WB [57] [____ 1 percent RH
Cut door I ndoor
W nt er [38] [____ ] degrees F DB [68] [____ ] degrees F DB
Sumrer [90] [____] degrees F DB [78] [____ ] degrees F DB
[78] [____ ] degrees F WB [57] [____ 1 percent RH

2.

2.

2.

1.2 Per f or mance Requi renents

Test and bal ance the HVAC system after installation, in accordance with
NEBB PROCEDURAL STANDARDS to deliver air flows fromeach supply register
within 10 percent of the design specification.

Submit perfornmance data for chilled water air conditioning systens|
consi sting of fan sound power data in accordance with AMCA 300].

2 MATERI ALS

2.1 Ductwork Materials

[2.2.1.1 Gal vani zed Steel Ductwork Materials

Provi de hot -di pped gal vani zed carbon steel ductwork of |ock-form ng
quality, with a regular spangle zinc coating conform ng to ASTM A653/ AB53V,
G 90. Ensure that the construction, nmetal thickness, and reinforcenent

t hi ckness confornms to ASHRAE HVAC APP SI HDBK, ASHRAE EQUI P SI HDBK, and
SVACNA 1966.

1[2.2.1.2 Ri gid Fi brous G ass Ductwork Materials

Provide a rigid fibrous glass duct system including tapes, adhesives,
vapor barriers, and joint sealers. Ensure that the duct has a m ni mum
density of 80 kil ogram per cubic neter 5 pounds per cubic foot, and
conforms to requirenments of NFPA 90A. Ensure that |abels have a FM
approval and an ASHRAE 62.1, Cass 1 airduct listing. Ensure that the
system has a thermal conductivity of[ 0.45 watt per neter per degrees K
0.26 Btu foot per hour per square foot per degree F] | ] at 24 degrees
C 75 degrees F nean tenperature, a noise reduction coefficient of 0.070,
and a vapor transmi ssion rate |less than 1.15 nanogram per pascal per
second per neter square 0.02 grains per square foot per hour per inch
mercury pressure differential for a 25 millineter 1 inch thickness. Use
materials that are odorless and non-allergenic when in service. Provide a
factory-applied vapor barrier, that is constructed in accordance with
SVACNA 1884,

1[2.2.1.3 Fl exi bl e Duct

Provide wire-reinforced flexible duct runouts to air outlets consisting of
a factory-fabricated chl oroprene or vinyl-inpregnated and coated fi brous
glass cloth. Ensure that the duct is bonded to and supported by a
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corrosion protected spring steel helix. Fabric may be a | aninate of
nmetallic filmand fibrous glass. Ensure that the runout does not exceed

[ ] meter [ ] feet in length and conplies with NFPA 90A and
ASHRAE 62.1. Ensure that the working pressure rating of the ducting is at
| east three times the maxi num system pressure, and the ducting has a
tenperature range between minus 30 to plus 80 degrees C minus 20 to plus
175 degrees F.

12.2.2 I nsul ation - Ductwork and Pipe

Use nonconbustible thermal insulation systemmaterials, as defined by
NFPA 220, unl ess otherw se specified. Provide adhesives, coatings,
jacketing, and other thermal insulating materials, except cellular

el astormers, with a flane spread classification not to exceed [25] | ],
and a snoke-devel oped classification not to exceed [50] | ], as
determ ned in accordance wi th NFPA 255. Use adhesives, coatings, and

seal ants with published or certified tenperature ratings suitable for the
range of tenperatures that are normal for the surfaces to which the
materials are to be appli ed.

2.2.2.1 Acoustic Duct Lining

Use acoustic duct lining with [50] mllimeter [2] inch [ ]-thick
fibrous glass conformng to ASTM C1071. Deeply inpregnate the liner
conposition with chloroprene on the surface exposed to the airstream and
ensure the liner neets the fire hazard requirenents of NFPA 90A. Ensure
the air streamside of the liner is can of withstand air velocities of 20
nmeter per second 4,000 feet per mnute wi thout delam nating or eroding.

Use mineral fiber confornmng to ASHRAE FUN SI ASHRAE FUN | P, Chapter 20,
ASHRAE HVAC APP SI HDBK, Chapter 21, ASHRAE EQUI P SI HDBK

ASHRAE HVAC APP | P HDBK and ASTM C1071, Form A, Cass 1, for rigid boards,
and Form B, Cass 6, for flexible blankets.

Use mineral fiber pipe insulation conformng to ASTM C547, O ass 1
[jacketed] [plain].

Use cellular elastonmer conform ng to ASTM C534/ C534l, except that the
wat er vapor permeability cannot exceed 10.16 nanogram per pascal second
square meter 0.30 perns.

2.2.2.2 Adhesives
Use a synthetic rubber fire-resistant adhesive with a nonfl anmabl e sol vent
base for attaching fibrous glass insulation to the netal surfaces,
conform ng to ASTM C916 and SAE AVS 3779 C ass 2.
Ensure the fire-resistant adhesive for bonding fibrous glass cloth to
itself and to other fibrous glass insulation materials conforms to
ASTM C916 and SAE AMS 3779 Class 1
Ensure that adhesive for cellular elastomer insulation is a solvent
cut back chl oroprene el astomer conformng to ASTM C916 and SAE ANMS 3779
Type Il, Cass 1. Use an adhesive approved by the insulation manufacturer
2.2.2.3 Jacketing and Vapor Barriers
Provide a 3-ply lanm nate of 17 kil ogram per 10 square neter 35 pounds per
100 square feet white bl eached kraft jacketing for mineral fiber duct
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i nsulation. Bond the jacketing to at least 0.025 millinmeter 1-m | thick
aluminumfoil and reinforced with glass fiber. Wth the foil exposed,

neet a flane spread rating of [5] [ ] and a snoke devel oped rating of
[0] [ ]. Wth the kraft exposed, nmeet a flame spread rating of [25]
[ ] and a smoke devel oped rating of [15] | ]. Ensure that the

wat er vapor pernmeance of the conposite is 0.012 nanogram per pascal second
square meter 0.02 pernm

For mneral fiber pipe insulation, use vapor barrier material conformng to
ASHRAE FUN SI ASHRAE FUN | P, Chapter 20, ASHRAE HVAC APP SI HDBK, Chapter
21, ASHRAE EQUI P SI HDBK ASHRAE HVAC APP | P HDBK, and ASTM C1071, Type 1

(1 ow vapor transm ssion, high puncture resistance).

Ensure that glass reinforcing cloth conforns to ASTM D579/ D579N
. 2.3 Coat i ngs

Provi de a pol yvinyl chloride |acquer finish coating for cellular elastoner
i nsul ati on approved by the insulation manufacturer.

.3  COVWPONENTS
. 3.1 Fact ory- Fabri cated Air-Handling Unit

Provide a unit that is a [horizontal] [vertical], [low [nediun

[ high]-pressure, [blow] [draw]-through, [single] [multi]-zone,
floor-nounted, factory-made central station assenbly. Ensure that the
unit consists of a centrifugal fan, fan drive, coils, filters, enclosure,
vi bration isolators, and appurtenances required for the specified
operation.

Ensure that the air-handling unit certification conplies with provisions
of AHRI 431 SI AHRI 430 |-P and UL 1995, as applicable.

Provide a spare parts list for the unit.

.3.1.1 Centrifugal Fan

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Fan and notor bal ance should conformto | SO
1940-1 Bal ance Quality Requirements of Rigid Rotors
- Determ nation of Perm ssible Residual Unbal ance
unl ess otherwi se noted. Modtor vibration |evels
conformto NEMA Specification M1, Mdtors and

Cenerators, Part 7, unless otherw se noted.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I
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NOTE: The use of seal ed beari ngs when possible is
encouraged. One of the mmjor causes of bearing
failures is over-lubrication and | ubrication
contam nation. Using seal ed bearings helps to
elimnate this failure node

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

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

NOTE: Furnish fans driven by notors rated over 7.5
hp [5.6 kW with access doors and ot her provisions
necessary to permt field balancing of the rotating
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el ements, addition of corrective weights, and
neasur enent of residual unbal ance.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Fully enclose fans, [single-width, single-inlet] [double-w dth,

doubl e-inlet], centrifugal scroll, having an AMCA 99 Pressure Class [I]
[1I] [II1] rating as required for the design system pressure. Ensure that
the rating is in accordance with AMCA 210. Ensure that the standard AMCA
arrangenent, rotation, discharge, and notor |ocation is as indicated.
Statically and dynam cally bal ance the fan wheel to | SO 1940-1. Use
self-aligning [antifriction] [sleeve], and [grease] [oil] [permanently]

| ubricated bearings. Ensure that bearings have an L-10 rated |ife of at

| east [30,000] [50,000] [80,000] [ ] hours in accordance with ABVA 9
or ABNA 11.

Fan drive is [direct] [by V-belt], designed for at |east [150] [140] [120]
percent of the connected driving capacity. Ensure that permanent sheaves
are of fixed type. Use only adjustable sheaves for system bal anci ng.
Provi de renovabl e netal guards for exposed [shaft ends] [and] [couplings]
[V-belt drives]. Provide guards with speed test openings at the center of
the shafts. [Provide adjustable V-belt drives with a fan speed variation
of at |least 20 percent, and producing the specified fan capacity when set
at the approxi mate mdpoint of adjustment. Provide motors for V-belt
drives with adjustable rails or bases.]

Ensure notors conformto NEMA MG 1, do not exceed [1800] [ ] rpm and
have [open] [drip-proof] [totally enclosed] [ expl osion-proof]

encl osures. Provide [manual] [magnetic] [across-the-line]

[reduced-vol tage] notor starters with a [general - purpose]

[weat her-resistant] [watertight] enclosure. [Provide a renote nanual
switch with a pilot indication light where indicated.] Provide fans with
personnel screens or guards on both suction and supply ends, except when
screens are not required where ducts are connected to the fan. Provide
fan and nmotor assenblies with vibration isolation supports or mountings.

.3.1.2 Coils

Ensure that coils neet the provisions of AHRI 410. Provide fin and tube
water coils, constructed of seam ess [aluminun] [or] [copper] tubes, and
[uncoat ed] [phenolic coated] [alum nun] [or] [copper] fins mechanically
bonded or soldered to tubes. [Factory test each coil under water with at
| east 1700 kil opascal 250 psi air pressure. ]Jthat coils are suitable for
1350 kil opascal 200 psi working pressure at 121 degrees C 250 degrees F

Mount coils for counterflow service. Install casing and tube support
sheets of 1.6 millineter 16-gage or heavier gal vani zed steel, formed to
provide structural strength. Provide multiple tube supports when required
to prevent the tube from sagging. Enclose the cooling coil ends by the
cabi net and ensure that these ends are drained to the drain pan, or
factory-insul ated agai nst sweati ng.

.3.1.3 Encl osur e

Provide a unit cabinet suitable for the AMCA 99 pressure class indicated
with | eak-tight joints, closures, penetrations, and access doors. Ensure
that the cabi net does not expand or contract during starting or stopping
of fans, and that the cabinet does not pul sate during operation of the
fan. Reinforce the cabinet surfaces where deflections are in excess of
[1/240] [1/360] of an unsupported span prior to acceptance. Stiffen the
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pul sating panels to raise the natural frequency to an easily attenuated
I evel .

Construct the plenunms to have the follow ng nini mum w dt hs:

a. 150 millinmeter 6 inches for mounting tenperature controls and to
separate two or nore coils of different size, and nounted in series

b. 350 mllineter 14 inches between face and bypass danpers and upstream
accessories, and at changes of cross section

c. 600 mlIlinmeter 24 inches for access sections

Where the cabinet size acconmopdat es personnel access, strengthen the
cabinet floor to pernit entry wi thout damage to conmponents. [Locate a
pushbutton station to stop the supply fan inside the cabi net where

i ndi cated. ]Provide access doors as |large as the space can accomopdate in
each section of the cabinet. Ensure that doors swing so that fan suction
or pressure holds the door in the closed position

Fabricate the enclosure froma [mll-galvanized] [or] [primed and painted
carbon steel] sheet. Ensure that the m|l-gal vani zed sheet nmetal conforns
to ASTM A653/ A653N and is coated with at |east 380 gram per square neter
1. 25 ounces of zinc per square foot of the two-sided surface. Use

[ hot - di pped gal vani zed] [or] [prinmed and painted] mll-rolled structura
steel. Ensure that edges, burns, and scratches in gal vani zed surfaces
have been protected from corrosion

Interior surfaces of cabinets constructed of nill-gal vani zed steel do not
require further protection. [Leave unpainted][Prepare the interior
surfaces by a phosphatizing treatnent and paint the surfaces with two
coats of the manufacturer's standard enanel finish in a color selected by
the Contracting Officer]. Ensure that exterior surfaces of cabinets are
constructed of nill-gal vani zed st eel

Acoustically and thernmally insulate each section at the factory with at
least [50] millimeter [2] inch [ ]-thick fibrous glass insulation
material conform ng to ASTM C1071, Type |. Enclose insulation by using
doubl e-wal | ed constructi on on panels and doors.

.3.1.4 Drai n Pans

Provide an internmediate coil, 75 mllinmeter 3 inch deep drip pans for each
tiered coil bank. Extend the top pan 300 millinmeter 12 inches beyond the
face of the coil, and extend the bottom pan at least 600 mllineter 24

i nches beyond the face of the coil. Increase the pan extension

proportionally when nore than two pans are used. Make adequate supports
of the sane naterial as the pans, or of hot-di pped gal vani zed angle iron
with isolation at the interface. Ensure that the pan nmaterial is 0.76
mllineter 22-gage AlSI Type 304 stainless steel with silver-sol dered
joints. Ensure that the drain opening is 32 millinmeter at least 1-1/4

i nches wi de.

Extend the integral cabinet drain pan under areas where condensate is
collected. Ensure that the drain pan is watertight with welded or brazed

joints, piped to drain, corrosion-protected in the condensate collection
area, and insul ated agai nst sweating. Ensure that the mninumthickness

for the sheet netal is2 mllinmeter 14-gage, although 1.6 millineter 16-gage
doubl e drain pan construction is acceptable.
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2.3.1.5 El ectrical Requirenents

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: The Ability to open and/or renbve access
covers is required for maintenance activities. In
addi tion, access nmay be required to inspect this
device while circuits are energi zed (for exanple,
using infrared imaging). M nimm distances to
energi zed circuits is specified in OSHA Standards
Part 1910.333 (Electrical - Safety-Rel ated work
practices). OSHA Standards are avail able on the

i nternet.

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

Equi p each section with a main power panel and include conplete branch
circuit protection for every electrical conponent. Use the main power
panel to conpletely protect the unit fromprimary single-phasi ng and
overcurrent. Ensure that the nmanufacturer provided fuses and protective
devi ces have been installed at the factory. Designate conponents with a
code and call-out on a wiring diagramfor servicing of the power panel
Provi de panel termnal blocks, with the termnals clearly identified for
easy connection, for the main power supply and all auxiliary connections.

Ensure access to the main power panel is possible without interrupting the
operation of the unit. Provide sufficient access to safely check the
vol tage and current of each component. Provide separate doors for access
to the main power termnal block and the auxiliary termnals. Provide
UL-listed conponents of the main power panel and all control devices.
Ensure that power and control devices, including notor starters, relays,
tinmers, fuses, circuit breakers, switches, and other itens are in
accordance with [Section 26 05 70.00 40 H GH VOLTAGE OVERCURRENT
PROTECTI VE DEVI CES] [ Section 26 05 71.00 40 LOWM VOLTAGE OVERCURRENT
PROTECTI VE DEVICES]. Provide internal wiring with at least][ 1.6 nmillineter
No. 14 AWG 105 degree C, 2 millimeter 5/64 inch insulation, appliance]

[ ] wire for power wiring, and at least[ 1 millineter No. 18 AW5 105
degree C, 0.8 mllinmeter 2/64 inch insulation] [ ] wire for control
wiring. Wre in accordance with UL and NFPA 70 requirenents. ldentify

each wire at every termnation with a wire nunber that matches the wring
di agram and control schematic. Use preprinted heat-shrink wire sl eeves
for wire identification. Do not use hand lettering or marking.

Use copper windings for all notors. Equip notors with: heavy-duty bal
bearings, internal overload protection, protection against prinary

si ngl e-phasi ng, and ensure that the notors are UL-listed. Use the size
nmotors recomrended by the manufacturer and rated in accordance with the
requi renents of Section 26 60 13.00 40 LOWM VOLTAGE MOTORS

Operate equi pnent on [208] [230] [ ] volt, [single] [3] phase, 60
hertz el ectrical service.

[2.3.2 Hum difiers

Provi de sel f-contained, atomizing, electrically operated humdifiers
conforming to ANSI/AHRI 621 SI ANSI/AHRI 620 |-P
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12.3.3 Ductwor k Conponents and Accessories
2.3.3.1 Fl exi bl e Connectors

Ensure that connectors are UL-listed, 6.1 kilogram per square neter 20
ounce per square foot, fire-retardant, airtight, woven fibrous glass cloth
i mpregnated with chl oroprene. Ensure that the clear w dth, not including
the clanping section, is 75 to 125 nillineter 3 to 5 inches.

2.3.3.2 Damper s

Conf orm danper construction to ASHRAE HVAC APP SI HDBK,
ASHRAE EQUI P SI HDBK, and SMACNA 1966, unl ess otherw se specifi ed.

Provi de bal anci ng danpers that have opposed bl ade, and that are designed
for [manual] [electric notor] [pneunmatic] operation

Ensure that relief danpers are parallel and have nultiple bl ades,
adj ust abl e count erwei ghts, and 90-degree limt stops, and the danpers
cl ose automatically under no-flow conditions.

Install fire danmpers with [electric nmotor] [pneumatic] operation that have
been constructed and | abel ed in accordance with UL 555. For link | oads
nore than 90 newton 20 pounds, provide UL-approved quartzoid |inks.

Where required, provide [zoning] [face and bypass] [and] [ni xing box]
danpers with materials and a finish identical to the unit encl osure.

I ndi vi dual danper bl ades size are not to exceed 200 mllinmeter 8 inches in
width, or 1189 mllinmeter 42 inches in length, and no less lighter than
1.2 millimeter thick 18-gage. Ensure that danper shafts rotate in [nylon]
[ ] bushings. Ensure that the shafts and all interconnecting danper

i nkages are [corrosion-resistant steel] [gal vani zed steel] of the bel
crank and have no backl ash. Ensure that air |eakage around the danper is
limted to 1 percent of the design air flow when the danper is in the
fully closed position with 6 newton-nmeter 50 inch-pounds of torque applied
by the operator.

Equi p manual | y operated danpers with an indicating quadrant regulator wth
an externally located |ocking feature that is easily accessible for
adjustrment. Wiere danper rod | engths exceed 750 nmillineter 30 inches,
provi de a quadrant regul ator at each end of the damper shaft.

[Ensure that the electric nbotor operators are split-phase with an

oi | -imersed gear train, and provide snooth proportional control under the
systemi s normal operating conditions.] [Ensure pneumatic operators close
the danpers to the indicated fail safe position. Provide positioners where
two or nore operators are controlled fromthe sane controller, and where

i ndi cated. Munt the positioners directly on the driven device. Ensure

that the starting point is adjustable fromr [10] [ ] to [85] kilopasca
[2) [ 1 to[12] [___ ] psi. Ensure that the operating span is

adj ustable from [30] [____ ] to [95] [____ ] kilopascal [5] [____] to
[13] [____] psi.]

Provi de operators for each autonatic danper or valve. Ensure that each
operator is [full proportioning] [two-position] and provided with a spring
return for the nornally [closed] [or] [open] position, as indicated, for
fire, freeze, or noisture protection on power interruption. Provide
proportioning operators with positive positioning devices or indicators.
Sel ect or adjust valve and danper operating speeds so that the operators
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remain in step with the controller w thout hunting, regardl ess of |oad
variations. Ensure that the operators act in sequence w th other
operators and adjust the control sequence as required for the system
operating characteristics.

.3.3.3 Air-Diffusion Devices

Furni sh louvers for installation in exterior walls that are directly
connected by duct work to air-handling equi prent. Fabricate |ouver bl ades
from anodi zed al um num or gal vani zed steel sheets. Provide louvers with a
frame of gal vani zed steel or alum num structural shapes. Provide |ouvers
with a 50 by 50 nmillineter 2 by 2 inch nesh, 1.6 mllinmeter 0.063 inch

di ameter aluminumwre or 0.08 millinmeter 0.031 inch dianeter stainless
steel wire bird screen. Ensure that the air performance and water
penetration ratings conformto AMCA 500-L

Identify the diffusers, registers, and grilles on the draw ngs as being
listed in | atest ADC Standards Manual, or certified as having been tested
and rated in accordance with ADC Standards Manual

Construct and nount devices to prevent flutter, rattle, or vibration
Provi de gaskets for term nal supply air devices nmounted in finished
surf aces.

Ensure that the color selection [matches the architectural background] [is
fromthe nanufacturer's standard col or chips.]

a. Round Ceiling Diffusers

Provide a round, [adjustable pattern,] stanped or spun nulticore diffuser
to discharge air in a 360-degree pattern, with sectorizing baffles where
indicated. Project a diffuser collar [not nmore than 25 nmillineter one inch
] above the ceiling face and connect the collar to the duct with a duct
ring. [In plaster ceilings, provide a plaster ring and ceiling plaque.]
Provide steel diffusers with a factory-applied baked-enanel [off-white]

[ ] finish. Provide a [radial opposed-blade] [butterfly] [conbination
splitter] damper and multi-louvered equalizing grid with a danper that is
adjustable fromthe diffuser face.

b. Rectangular Ceiling Diffusers

Provide a rectangle, [adjustable-pattern,] stamped multicore diffuser to
di scharge air in a360-degree pattern with sectorizing baffles where

i ndicated. Provide a [surface-nounted] [shap-in] [inverted T-bar]

[spline] frame. [In plaster ceilings, provide a plaster frane and ceiling
franme.] Provide steel diffusers with a factory-applied baked-enanel

[of f-white] | ] finish. Provide a [radial opposed-blade] [butterfly]

[ combi nation splitter] danper and nulti-Ilouvered equalizing grid with a
danper adjustable fromdiffuser face.

c. Perforated Face Ceiling Diffusers

Provide a perforated face diffuser with a fully adjustable pattern and
renovabl e face. Provide a [surface-nounted] [snhap-in] [inverted T-bar]
[spline] frame. [In plaster ceilings, provide a plaster frane and ceiling
frane.] Provide steel diffusers with a steel or alum num franme and
factory-applied baked-enamel [off-white] | ] finish. Provide a
[radi al opposed-blade] [butterfly] [conmbination splitter] danper and
multi-Ilouvered equalizing grid with a danper that is adjustable fromthe

SECTION 42 22 00.00 40 Page 18



di ffuser face.
d. Mdified Light Troffer Diffusers

Provide a [single][double] plenum that is constructed independent of
light troffers with volunme and pattern controllers,and has a [100] [125]
[150] millimeter [4] [5] [6] inch round or oval [top] [side] air inlet.
Match the diffusers to the light troffers and nake an airtight connection
wi t hout using tools. Provide galvanized steel diffusers with wel ded or
soldered joints and with a matte black finish inside.

e. Ceiling Supply Registers/Gilles

Provi de streanlined and individually adjustable curved bl ades to di scharge
air along the face of the grille, with [one-way] [two-way] deflection
Fabricate a [25] [32] millinmeter [1] [1-1/4] inch margin frame with

[ count ersunk screw] [conceal ed] mounting and gasket. Provide al um num
extrusions with a factory-applied [clear lacquer] [prine coat] | ]
finish. Provide an integral, gang-operated opposed-bl ade danper with a
renovabl e key operator, operable fromthe face of the damper.

f. Ceiling Exhaust and Return Registers/Gilles

Provi de streanlined bl ades, with a blade depth of nore than 20 mllineter
3/4 inch, with a spring or other device to set the blades, and a
[vertical] [horizontal] face. Fabricate a [25] [32] millineter [1]
[1-1/4] inch margin frane with a [countersunk screw] [conceal ed]

mounting. Fabricate a steel frame with a 1.0 mllineter 20-gage ni ni mum
t hi ckness, and blades with a 0.76 mllinmeter 22-gage m ni mumthi ckness, a
steel and al um num frane or alum numextrusions with a 1.0 mllineter
20-gage mininumthickness, wth a factory-applied [baked-enanel]
[prime-coated] [clear lacquer] [ ] finish. Were not individually
connected to the exhaust, provide an integral, gang-operated opposed bl ade
danper with a renovabl e key operator, operable fromthe face of the
danper. In gymasiuns, install front pivot blades, welded in place or
securely fastened so that the blades are i mobile.

g. Ceiling Gid Core Exhaust and Return Registers/Gilles

Provide fixed grilles that have 13 by 13 by 13 nmillineter 1/2 by 1/2 by
1/2 inch louvers. Fabricate an alumnunm [25] [32] millimeter [1] [1-1/4]
inch margin frane with [countersunk screw nmounting.] [conceal ed nounting. ]
[lay-in frame for suspended grid ceilings.] Provide a factory-applied
[clear |acquer] [baked-enanel] finish. Were not individually connected
to exhaust fans, provide an integral, gang-operated opposed-bl ade danper
with a renmovabl e key operator, operable fromthe face of the danper.

h. Ceiling Linear Exhaust and Return Gilles

Provi de streanlined bl ades that have a 90-degree [one-way] [two-way]
deflection, 3 by 20 millineter 1/8 by 3/4 inch on [7] [13] millineter

[1/4] [1/2] inch centers. Fabricate a [25] [32] mllineter [1] [1-1/4]
inch margin frane [extra heavy for floor nmounting,] with a [countersunk

screw] [conceal ed] nounting. Fabricate a steel frane with a 1.0 mllineter
20-gage mininumthi ckness and bl ades with a0.76 mllinmeter 22-gage

m ni mum t hi ckness, a steel and alum num frame or al um numextrusions with a
1.0 millimeter 20-gage m ni mumthickness, with a factory-applied

[ baked-enanel ] [prinme-coated] [clear |acquer] | ] finish. \Were not

i ndi vidual ly connected to exhaust fans, provide an integral, gang-operated
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opposed bl ade danper with a renovabl e key operator, operable fromthe face
of the danper.

i. Ceiling Slot Diffusers

Provide a continuous [13] [20] [25] mllinmeter [1/2] [3/4] [1] inch w de
slot, [one] [two] [three] [four] slots wide, with adjustable vanes for
left, right, or vertical discharge. Fabricate diffusers of alum num
extrusions with a factory-applied [clear |acquer] [baked-enanel] [ ]
finish. Fabricate a [25] [32] millimeter [1] [1-1/4] inch margin frane
with [countersunk screw] [conceal ed] [support clips for suspension systen]
[support clips for T-bar] nounting and gasket, [mitered end border.] [open
end construction.] [end cap.]

j. wall Supply Registers/Gilles

Provi de streanlined and individually adjustable blades, with a blade depth
and spacing of nore than 20 nmillineter 3/4 inch, with a spring or other
device to set the blades, a [vertical] [horizontal] face, and [single]
[doubl e] deflection. Fabricate a [25] [32] millineter [1] [1-1/4] inch

[ ] margin frame with a [countersunk screw] [conceal ed] nounting and
gasket. Fabricate a steel frane with a 1.0 mllineter 20-gage m ni num
t hi ckness and bl ades with a 0.76 mllinmeter 22-gage mni mumthickness, a

steel and aluminumfrane or extrusions with a 1.0 mllinmeter 20-gage
m ni mum t hi ckness, with a factory-applied [baked-enanel] [prinme coat]

[clear |acquer] [ ] finish. Provide an integral, gang-operated
opposed- bl ade danper with a renovabl e key operator, operable fromthe face
of the danper. |In gymasiums, supply front pivot blades, wel ded in place

or securely fastened so that the bl ades are i muobile.
k. Wall Supply Registers/Gilles

Provi de streanlined and individually adjustable curved bl ades to di scharge
air along the face of the grille, with a [one-way] [two-way] deflection.
Fabricate a frane with [25] [32] mllimeter [1] [1-1/4] inch | ]

margi n thickness with a [countersunk screw] [conceal ed] nmounting and
gasket. Provide alum numextrusions with a factory-applied [clear

| acquer] [prime coat] | ] finish. Provide an integral, gang-operated
opposed- bl ade danpers with a renmpvabl e key operator, operable fromthe
face of the danper.

. Wall Exhaust and Return Registers/Gilles

Provi de streanlined bl ades, with a blade depth and spaci ng of nore than 20

mllinmeter 3/4 inch, with a spring or other device to set the bl ades, and
a [vertical] [horizontal] face. Fabricate a [25] [32] millinmeter [1]
[1-1/4] inch [ ] margin frame with a [countersunk screw] [conceal ed]

nounting. Fabricate a steel frame with a 1.0 mllinmeter 20-gage ninimum

t hi ckness, and blades with a 0.76 mllinmeter 22-gage m ni mumthi ckness, a
steel and al um num franme or alum numextrusions with a 1.0 mllineter
20-gage mini numthickness, with a factory-applied [baked-enanel]
[prime-coated] [clear lacquer] [ ] finish. \Were not individually
connected to exhaust fans, provide an integral, gang-operated

opposed- bl ade danper with a renovabl e key operator, operable fromthe face
of the danper.

m Wall Gid Core Exhaust and Return Registers/Gilles

Provide fixed grilles with 13 by 13 by 13 mllineter 1/2 by 1/2 by 1/2 inch
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| ouvers. Fabricate [25] [32] mllinmeter [1] [1-1/4] inch | ] frane
with a [countersunk screw nounting.] [conceal ed nounting.] [lay-in frane
for suspended-grid ceilings.] Fabricate of alumnumw th a
factory-applied [clear |acquer] [baked-enanel] finish. Were not
i ndi vidual ly connected to exhaust fans, provide an integral, gang-operated
opposed- bl ade danper with a renovabl e key operator, operable fromthe face
of the danper.

n. Linear Wall Registers/Gilles

Provi de streanlined blades with a [0] [15] degree deflection, 3 by 20
mllineter 1/8 by 3/4 inch on [7] [13] millineter [1/4] [1/2] inch
centers. Fabricate of alum numextrusions, with a factory-applied [clear
| acquer] [prime coat] [ ] finish. Fabricate a [25] [32] mllineter
[1] [1-1/4] inch | ] franme that has a [countersunk screw] [conceal ed]
mounting and that is gasketed. Provide an integral [gang-operated
opposed- bl ade] [hinged singl e-bl ade] danmper with a renovabl e key operator,
operable fromthe face of the damper.

0. Linear Floor Supply Registers/Gilles

Provide streanlined blades with a [0] [15] degree deflection, 3 by 20
mllinmeter 1/8 by 3/4 inch on [7] [13] millineter [1/4] [1/2] inch
centers. Fabricate of alum numextrusions with a factory-applied clear

| acquer finish. Fabricate a heavy frame with a [25] [32] mllinmeter [1]
[1-1/4] inch [ ] margin and a [countersunk screw nounting] [conceal ed
mounti ng and gasket] [, and nounting frame.] Provide an integral

[ gang- oper at ed opposed- bl ade] [ hi nged si ngl e-bl ade] danper with a
renovabl e key operator, operable fromthe face of the damper.

p. Floor Supply Registers/Gilles

Provi de individually adjustable blades with a wi de stanped border, and a
singl e or doubl e-bl ade danper with a set screw adjustnent. Fabricate of
wel ded steel, with a factory-applied baked-enanel finish.

g. Door Gilles

Provi de V-shaped |l ouvers of 1.0 mllinmeter 20-gage steel, 25 millineter 1
inch deep on 13 millineter 1/2 inch centers. Provide a 1.0 nmillineter
20-gage steel frane with an auxiliary frane to give a finished appearance
on both sides of the door, and a factory-applied prinme coat finish.

.3.3.4 Duct Hangers

Ensure that duct hangers and mll-rolled steel that are in contact with
gal vani zed surfaces are made of gal vani zed steel or painted with inorganic
zinc.

.3.4 Filters

Rate air filters in accordance with UL 900. Ensure high-efficiency
particulate air filters have a 99.97 percent efficiency rating by the DOP
Test nmethod and neet the requirenents of UL 586.

Provide air filter gages or manoneters for each filter assenbly. Ensure
t hat gages have dial indicators and are least 98 nmillineter 3-7/8 inches
in diameter, with white dials and black figures, and graduated to read O
to 500 pascal 0 to 2 inches wyg. Ensure that they have a m ni num range of
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250 pascal 1 inch wg beyond the specified final resistance for the filter
banks on which they are applied. Ensure that each gage incorporates a
screw operated zero adjustrment, and is furnished conplete with two
static-pressure taps with integral conpression fittings, two

nol ded- pl astic vent valves, two 1.5 neter 5 foot m nimum | engths of 6
mllineter 1/4 inch dianeter [alum nun] [vinyl] tubing, and all hardware
and accessories required for gage nounting.

12.3.4.1 Repl aceabl e Type

Provi de sectional disposable filters that are [25] [50] millimeter [1][2]
inch thick panels with throwaway franes and nedia, that have the standard
dust - hol di ng capacity, and that have 1.5 neter per second 350 feet per
mnute (fpn) naxi mum face velocity.[ Provide a stiffener bar for
addi ti onal support.]

2.3.4.2 Hi gh-Efficiency Particulate Air (HEPA)

Individually test HEPA filters certified to have an efficiency of at |east
[99.97] percent and in accordance with | SO 14644-1, and | SO 14644-2.
Ensure that the clean air static-pressure drop does not exceed [125] [250]
pascal [0.5] [1] inch wg when operating at a rated air capacity of 21
degrees C 70 degrees F

Cenent the interlocking, dovetail ed, nol ded neoprene rubber gaskets of 5
to 10 duroneters to the perineter of the [upstrean] [downstreani face of
the filter frane. Use self-extinguishing rubber base adhesive seal er
Assenble the filter frame with[20 millineter 3/4 inch thick exterior grade
fire-retardant plywood] [cadm umplated steel] [gal vani zed steel] in a
rigid manner. Ensure that the overall frame di nensions are correct to 1.5
mllineter 1/16 inch, and naintain squareness to within 3 mllineter 1/8
inch. Secure the filter with spring-|loaded fasteners or other devices.
Ensure that the air capacity and depth of the filter are as indicated.
Install each filter in a factory-assenbl ed side access housing, or in a
sectional supporting franme as indicated.

2.3.5 Pi pes, Val ves and Specialties

Use carbon steel piping for all purposes with the exception of drain
pi pi ng; polyvinyl chloride (PVC) piping may be used for drain piping.

2.3.5.1 Pi pe
a. Insulation
Construct a pipe insulation systemwi th a mneral fiber vapor barrier
jacket as specified herein, with the exception that a cellul ar el astomer
system may be used on cold water and condensate drain piping.
b. Carbon Steel
For piping, DN5O 2 inches (nom nal o.d.) and under, use Schedul e 40 carbon
steel conform ng to ASTM A53/ A53N. For pipe DN65 2-1/2 inches and | arger
use seanl ess or electric resistance wel ded carbon steel conformng to
ASTM A53/ A53N, Type E, Grade B, or Type S, Grade B.

Provi de 1050 kil opascal 150 psi flanges of forged steel conformng to
ASTM A694/ A694N and ASME BL16. 5.
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Ensure fittings DN50 2 inches and snaller are 1050 kil opascal 150 psi,
screwed, nalleable iron conformng to ASTM A197/ A197l, ASTM A234/ A234N and
ASME B16.3. Fittings DN65 2-1/2 inches and |arger are steel conformng to
ASTM A234/ A234N, and ASME B16. 9.

Ensure unions DN50 2 inches and under are 1750 kil opascal 250 psi, female,
screwed, nalleable iron with brass-to-iron seat and ground joints.

c. Polyvinylchloride (PVC) Pipe
Use Schedul e 40 PVC pi pe, conformng to ASTM D1785.

Provi de socket type, Schedule 40 fittings, made of PVC material conformng
to ASTM D2466.

Use solvent cenent for pipe and fittings conform ng to ASTM D2564. Ensure
that the thread |ubricant neets the reconmmrendations of the manufacturer of
pi pe and fittings.

.3.5.2 Val ves and Specialties

Provi de bronze val ve bodies for valves that are DN50O 2 inch iron pipe size
(ips) and smaller, with screwed end connections. For valve bodies, DN65
2-1/2 inch ips and larger, use cast iron with flanged end connecti ons.

Ensure val ves are single-seated for dead-end service except where
ot herwi se indicated or specified.

Provi de control valves for converters, cooling coils, reheat coils,
preheat coils, and heating coils, and m scellaneous control valves with a
[two] [or] [three]-way pattern of the [nopdulating] [or] [two-position]
type as required for the sequence specified. Ensure that valve bodies are
rated at 850 kil opascal 125 psi mininumfor [hot] [chilled] water

service. [Provide valves for nodul ating service with a contoured plug
with renovabl e discs, matched to the characteristics of the coil for
effective control. Provide valves with a valve stemtravel indicator or
ot her nmeans of indicating the position of the valve. ]Ensure that valve
stem packing is spring-loaded, and sel f-adjusting, and constructed with
tetrafl uoroet hyl ene.

Provi de drain, vent, and gage cocks that are ground key type with a T-head
or lever handl e and a washer and screw, are constructed of polished

ASTM B62 bronze, and are rated at 850 kil opascal 125 psi working steam
pressure (wsp). Ensure that end connections suit the service, with or

wi t hout union and ni pple, as required.

Provi de bronze strainers confornming to ASTM B62, or cast iron strainers
conform ng to ASTM A278/ A278l, Class 30, with renovabl e basket. Fit
strainers larger than DN5O 2-inches with the manufacturer's standard bal
bl ow down val ve

.3.5.3 Thernoneters and Pressure Gages

Provide dial thernmoneters with a dianeter of at least 75 millinmeter 3

inches in a corrosion protected case, with a renmote or direct bulb as

required, plus or mnus 0.5 degrees C 1 degree F accuracy, and a white
face with black digits graduated in 1 degrees C 2 degree F increnments.
Provi de separabl e socket thermoneter wells for each thernmonmeter with a
direct type bulb.
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Provi de pressure gages with 90 nillineter 3-1/2 inches noninal dianeter,
and equip the gages with gage isolators. Provide a corrosion-resistant
steel casing. Equip gages with a danmper screw adjustnent in the inlet
connection, and ensure that the gages have a service rating at the

m dpoi nt of the gage range.

.3.6 Vi bration Isolation Provisions

Provi de equi pnent vibration isolation as [reconmended by the equi prent
manuf acturer.] [a closed-spring nmount with top and bottom housi ng
separated with neoprene rubber stabilizers.] [an open-spring nount with
stiff springs (horizontal stiffness equal to vertical stiffness.)] [an
open-spring nount with springs, heavy nounting frame, and linmt stop.] [a
cl osed-spring mount with stiff springs and limt stop.] [a cl osed-spring
hanger with acoustic washer.] [a closed-spring hanger with 25 mllineter
one inch thick acoustic isolator.] [an el astomer nmount with threaded

i nsert and hol d-down hol es.] [neoprene jacketed preconpressed nol ded gl ass
fiber.] [rubber waffle pads, 30 duroneter, at least 13 mllineter 1/2 inch

thick, with a nmaxi mum | oadi ng of 275 kil opascal 40 psi. Use neoprene in
oil or exterior locations.][ Ensure that 13 millinmeter 1/2 inch thick
rubber waffl e pads are bonded to each side of a 6 mllineter 1/4 inch

thick steel plate.]

Ensure that rubber is natural rubber. Use chloroprene as the el astoner.
Ensure that a Shore A duroneter neasurenent of both naterials ranges
bet ween 40 and 60

Inorganic materials such as preconpressed, high-density, fibrous glass
encased in a resilient noisture-inpervious nenbrane are acceptable in
pl ace of natural rubber and el astoners.

.3.7 Controls and I nstrunentation

Provi de the required sequence of operation control for tenperature, air

flow, and hum dity using automatic controls that are [electric,]
[electronic,] [solid state electronic,] [pneumatic], [or a conbination

thereof]. Ensure that electrical signals are in the [0-5Vdc] [4-20mA]

[ ] range, and pneumatic signals are in the [20-110] [ ] kil opasca
[3-15] | ] psig range.

Provide a [l ow voltage] [proportioning] [two-position] space thernostat
with Fan Auto-Of and Heat-Of-Cool settings for heating and cooling
tenperature control. Ensure that thernpostats can fully control a

t emrper at ure change of plus or mnus 0.5 degrees C 1 degree F of the
thernpstat setting. Thernpstat |ocations are as indicated. Ensure that
thernpbstats conformto the requirements in ASHRAE 90.1 - SIASHRAE 90.1 - |P.

Provi de duct hum distats of the insertion, proportioning type, that are
reverse-acting with an adjustable nminimumthrottling range of no greater
than 2 percent relative humdity. Ensure that the hum distat can maintain
relative humdity within this range for a relative hunmdity of 20 to 80
percent and tenperatures to 66 degrees C 150 degrees F

Construct the unit control panels of [steel not lighter than 1.6 mllineter
16-gage] [alum numnot lighter than 2.8 millineter 12-gage] and ensure
that they conformto NEVA |ICS 6, Type 12. Ensure the panel includes
renote pushbutton stations protective devices, gages, and other control
devices that are not normally furnished with the equi pment. Ensure that
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the electric wiring consists of insulated conductors installed in
raceways. ldentify the instrunments on the panel by a plastic or netal
nanepl ate attached to, or integral with, the panel, and with engraved or
cut lettering in a color that contrasts with the color of the plate. Do
not paint lettering directly on the plate or panel. Install piping,
wiring, and termnals, within the cabinet control instruments; however
switches, pilot lights, and pushbuttons nay be mounted on the cabi net
doors. Equip the doors with piano hinges, |atches, and | ocks.

PART 3 EXECUTI ON

3.

1 | NSTALLATI ON

Subnmit the manufacturer's instructions for installation of chilled-water
air-conditioning systens, show ng the nmanufacturer's reconmended nethod
and sequence of installation.

Install equipnent in accordance with the manufacturer's printed
i nstructions and reconmmrendati ons.

Provi de di nensional details on design draw ngs; however, exact |ocations
of mechani cal equi prent, ducts, and piping are not necessary. Provide and
install materials, including offsets, bends, el bows, or other elenents
that may be required for the work, subject to approval by the Contracting
Oficer.

Securely attach [brass][al um nunj[ ] identification tags to mgjor
equi prent conponents. ensure that the ID tags carry the manufacturer's
nane and address, equipnent type or style, catal og nunber or nodel, and
serial nunber.

Tie-in to the existing hot water and chill ed-water piping where
indicated. Notify the Contracting Oficer [5] [ ] days before tying
into the system

1.1 Duct wor k

Ensure that the duct strength is sufficient to prevent distortion under
pressure or a vacuum created by fast closure of ductwork devices. Secure
ducts to the building. Support the ducts to prevent vibration and

pul sati on under operating conditions.

For metal duct sizes through 300 millinmeter 12 inches, use either
Pittsburgh | ock or button punch snap | ock corner seans, unless the duct
manual indicates that a Pittsburgh | ock should be used. For duct sizes
325 mllineter 13 inches and larger, use only Pittsburgh corner | ocks.
Use an Acre | ock for sheet joining where sheets are not cross-broken

Gasket the flanged joints with chloroprene full-face gaskets.

Install the turning vanes at 90 degree el bows. Use short-radius el bows
with a radius of 1.0 times the duct width or diameter, or use square

el bows with factory-fabricated turning vanes where space does not permt
installation of standard el bows.

Where the size or shape of a duct changes, do not exceed a 15-degrees
transition fromthe straight run of the duct connection

Provide splitter, butterfly, or multi-Ilouver bal anci ng danpers where
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i ndi cated to bal ance each respective main and branch duct. Instal

control danmpers under the supervision of the automatic tenperature control
manuf acturer or an authorized agent. Provide bl ank-off plates or
transitions required to install the danpers in the duct systemas part of
t he duct wor k.

Connect fan inlets and outlets to upstream and downstream conponents by
treated woven-cloth flexible connectors. |Install the connectors only
after systemfans are operative and vibration isolators have been adj usted.

| sol ate duct supports fromstructure vibration. |f any duct support
device vibrates after systemstartup or could cause a conponent to fail or
danmage to ducting, replace the device or alleviate the condition, at no
added cost to the Government.

.1.1.1 Met al Duct wor k

Install sheet netal ductwork in accordance w th ASHRAE HVAC APP SI HDBK
ASHRAE EQUI P SI HDBK, and SVMACNA 1966, NFPA 90A, and as i ndi cat ed.

Encl ose danpers | ocated behind architectural intake or exhaust |ouvers by
arigid sheet nmetal collar, which is sealed to the building construction
with el astoners for conplete air tightness.

Provi de outside air intake ducts and pl enuns nade of sheet nmetal with
sol dered watertight joints.

Provi de access doors in ductwork at air flow nmeasuring primaries,
automati c danpers, fire dampers, fire doors, coils, thernostats, and ot her
apparatus requiring service or inspection in the duct system Construct
airtight doors in accordance with ASHRAE HVAC APP SI HDBK,

ASHRAE EQUI P SI HDBK, and SMACNA 1966.

Do not use friction rod assenblies and perforated strap hangers.
.1.1.2 Fi brous d ass Ductwork

Install fibrous glass ductwork in accordance with SMACNA 1884, NFPA 90A,
and manufacturer's instructions.

Ensure that rectangular ducts are at least 25 nmillineter 1 inch thick
Install duct reinforcement in accordance with SMACNA 1884.

Coat cut-ends and edges of ducts that are joined in the field with a
mastic or cement to prevent del am nation or erosion. Ensure that
| ongi tudi nal joints appear as straight |ines.

Make control rods and sinmilar shaft penetrations through the sheet netal
rei nforcements on both sides of the duct.

Support rectangul ar ducts either fromjoint reinforcement or by trapeze
hangers installed to prevent the edges of the duct from being cut.

Provide internal metal reinforcenment for fibrous glass duct around the

entire duct perineter at points of access, and frame the openings with
sheet netal.
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3.1.1.3 Fl exi bl e Duct wor k

Ensure flexible duct runouts are no | onger than necessary for the
application, [ ] meter] ] feet maxi mum and fully extend when
i nstall ed.

Join and attach flexible duct in accordance with ASHRAE HVAC APP SI HDBK,
ASHRAE EQUI P SI HDBK, and SMACNA 1966.

3.1.1. 4 Air-Di ffusion Devices

Install wall-nounted supply registers 150 nillineter 6 inches bel ow
cei ling.

Install wall-nounted return registers 150 nillineter 6 inches above the
fini shed floor.

For registers and grilles installed on vertical surfaces, provide
hori zontal face bars set downward at approxi nately 35 degrees from
verti cal

For registers and grilles installed in horizontal surfaces, provide face
bars set straight and parallel to the short dinension

VWhere an air-diffusion device is shown as being installed on the side,
top, or bottom of a duct, and whenever a branch takeoff is not of the
splitter type, construct radius tap-ins in accordance wth

ASHRAE HVAC APP SI HDBK, ASHRAE EQUI P SI HDBK, and SMACNA 1966

3.1.2 Pi pe
Ensure support el enents conformto requirenments of MSS SP-58 except as
otherwi se noted herein. Do not use C-clanps. Label piping, including
that which is painted, insulated, or concealed in accessible spaces, to
designate service and flow direction.
Electrically isol ate connections between steel and copper piping from each
other with dielectric couplings (or unions), or flanged with gaskets rated
for the service.
Make final connections to equi pnent wi th unions or flanges.

Provi de sl eeves where piping passes through roofs and nasonry or concrete
wal I s and floors. Caulk sleeves to make sl eeves watertight.

Install PVC piping as indicated and in accordance with the manufacturer's
instructions. Thread or apply solvent to the cement joints in accordance
with ASTM D2855.

For drain piping, include a P-trap in the |ine.

3.1.3 I nsul ati on

Do not apply insulation to systemor conponent surfaces until the system
has been tested and approved.

Apply materials in accordance with the recomrendati ons of the
manuf acturer, except as otherw se specified.
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Ensure the surfaces are clean and free of oil and grease before insulation
adhesi ves or mastics are appli ed.

Ensure the contours of exposed work are snooth and continuous. Apply
adhesives for full coverage.

.1.3.1 Acoustic Duct Lining System

Apply acoustic duct lining in cut-to-size pieces attached to the interior
of ductwork with a fire-resistant adhesive confornming to ASTM C916 and
SAE AMS 3779, Cass 2. Have the top and bottom pieces |ap the side pieces
and, in addition, secure with pins and speed washers or cup head pins 300
mllimeter 12 inches on center, nmaximum and within 50 millinmeter 2 inches
of each edge. Install pins and washers flush with the surface of the duct
liner. Seal all breaks and punctures of the liner with fire-resistant
adhesive. Wth adhesive, heavily brush-coat the exposed edges of the
coated liner, and at joints where the lining is subject to erosion, and
where necessary, with the netal nosing to prevent del am nation of the
glass fibers. A duct liner nay also be applied to flat sheet netal with
fire-resi stant adhesive before form ng the duct through the sheet netal
brake. At the top and bottom surfaces of the duct, secure the lining by
pi ns or adhere clips as specified for cut-to-size |ining.

.1.3.2 M neral Fiber with dass Coth Jacket

Cover the piping with a mineral fiber, pipe insulation with
factory-attached, presized, white glass cloth. Securely cenent the
jackets, jacket |aps, flaps, and bands in place with a vapor barrier
adhesive. Ensure that the jacket overlap is at least 40 mllineter 1-1/2
inches. Ensure that the jacketing bands for butt joints are 75 mllineter
3 inches wide.

Cover the exposed fittings with preforned mneral fiber, fitting

i nsul ati on of the sanme thickness as the pipe insulation and tenporarily
secure the insulation in place with light cord ties. Install inpregnated
gl ass |l agging tape with an i ndoor vapor barrier so that the tape overl aps
by 50 percent, and blend the tape snoothly into the adjacent jacketing.
Apply additional coating as needed, and using rubber gloves, nmake a a
snooth contour. Tape the ends of the insulation to the pipe at val ves
that are DN50 2 inches in diameter or smaller. Use insulation that is
fabricated on the job for concealed fittings, and build up special
configurations frommnm neral fiber conbined with insulating cement m xed
wi th | aggi ng adhesive, and diluted with 3-parts water. Finish the
surfaces with glass cloth or tape |agging.

Cover with preforned insulation, DN65 2-1/2 inches and | arger, and ensure
that all flanges are the sane thickness as the adjacent insulation

Fi ni sh the exposed insulation with a nonvapor barrier that is coating
suitable for painting and that has a dry filmthickness of at |east 0.15
milinmeter 6 ml.

.1.3.3 Cel | ul ar El ast oner

Cover refrigerant suction |ine piping surfaces [and] [condensate drai ns]
[and] [humidifier dispersion piping] with [10] [13] mllineter [3/8] [1/2]
inch thick flexible cellular elastomer preformed insulation. Mintain the
vapor seal. Cement insulation into continuous nmaterial with a sol vent

cut back chl oroprene adhesive applied for 100 percent coverage to both
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sur f aces.

Seal the insulation on cold water piping to the pipe for a m ni mum of 150
mllineter 6 inches at maximumintervals of 3.5 nmeter 12 feet to forman
ef fective vapor barrier. Provide continuous insulation through pipe
supports and protect against conpression danage by | oad-bearing inserts at
supports.

[ Finish surfaces exposed to view or ultraviolet light with at [east 2 coats
of a polyvinyl chloride lacquer with a 0.051 mllimeter 2 ml| mninmmdry
filmthickness.

13.1.3.4 Fl exi bl e M neral Fiber with Jacket

If sheet metal ducts are not lined internally with duct |ining, cover the
ducts with acoustic duct lining with flexible mneral fiber duct
insulation with a factory-attached vapor barrier jacket. Miintain the
vapor seal. Ensure that the jacket overlap is at least 50 millineter 2

i nches.

[ Cement insulation to sheet netal surfaces with vapor barrier adhesive.

] Secure to the duct surface, the insulation on rectangul ar or square
ducting when side or bottom surface dinensions are over 750 millinmeter 30
i nches inpaled on pins and then | ocked by neans of flush pin caps. dip
the pins flush with the face of the cap. Install pins 300 mllineter 12
i nches on center, placed not nore than 50 mllineter 2 inches fromthe
duct edges, and have at least 2 rows of pins per surface. Seal the pins
wi th an outdoor vapor barrier coating and vapor barrier duct tape.

When insulation is in place, do not reduce the total thickness by nore
than 13 mllinmeter 0.5 inches, and ensure that no condensati on appears on
the surface while the systemis operating.

Securely cenment the jackets, jacket flaps, and bands in place with a vapor
barrier adhesive. Ensure that the jacketing bands for butt joints are at

| east 100 millineter 4 inches wide. Instead of the jacketing bands, a
pressure-sensitive vapor barrier tape at least 75 mllinmeter 3 inches w de
may be used to seal horizontal and transverse seans.

[ Use arigid board mneral fiber insulation where penetrations occur
t hrough sl eeves or prepared openings.

] Ensure that the duct insulation at fire danpers is as indicated.

Apply an outdoor vapor-barrier coating to seal the duct insulation

term nating at insulated or uninsul ated equi pnent surfaces, supports,
danper fittings, walls and simlar penetration construction points. Were
| engt hs exceed 600 millinmeter 24 inches, flash with glass cloth tape and
sheet netal trimmng. Apply two |ayers of glass cloth tape with at | east
75 millimeter 3 inches of overlap. Inbed the tape in 1.5 millinmeter 1/16
inch mnimumdry filmthickness of outdoor vapor barrier coating.

3.1.4 Vibration Isolation
Vi bration-isolate the air-handling unit fromthe building structure by
using vibration isolators, and fromthe connecting ductwork by using

flexi ble connectors. Refer to Section 23 05 48.00 40 VI BRATI ON AND
SEI SM C CONTROLS FOR HVAC PI PI NG AND EQUI PMENT i f the design may induce
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vi brati on consi derati ons.
.1.5 Controls and I nstrunentation
.1.5.1 Tubi ng

Conceal tubing, except in nechanical roons or areas where other piping is
exposed.

Use hard-drawn copper tubing in all exposed areas. \Were conceal ed, use
ei t her hard-drawn or anneal ed tubing. Cut tubing square, remove burrs,
and cl ean surfaces before assenbly of joints. Pressure test copper joints
in accordance with paragraph BALANCE AND LEAKAGE TESTS. Remake copper
joints that fail pressure tests with new materials, including pipe or
tubing fittings and filler netal

Use hard-drawn copper tubing for termnal single lines, unless the run is
| ess than 300 millineter 12 inches, in which case plastic tubing nay be
used.

I n mechani cal roonms or other spaces where copper tubing is exposed run
plastic tubing within an adequately supported nmetal raceway or within
metallic or plastic electric conduit.

.1.5.2 Control |ndicating Devices

Provi de each controller, except space thernpstats and space hum dity
controllers, with a permanent indicating device at the controller to

i ndi cate the exact point at which the controller is operating. Ensure
that the indicating device has an adjustable setpoint. For individually
nounted controllers, permanently mount the indicating device. For
controllers nounted on a central panel, provide [individual permanently
nmount ed devices] [or] [a single indicating device having a suitable neans
for switching so that the device can be connected to any controller on the
panel ].

.1.5.3 Ther nost at s

Encl ose space thernpstats with separate | ocking covers (guards) and nount
1500 millineter the thernmostats 60 i nches above the floor.[ Provide
thernpbstats with heating and cooling anticipation that can maintain the
conditions desired in the space.]

Provide renote inmersion or outdoor thernostats that nmeasure air
tenmperature in the duct, with the setpoint and throttling range adjusting
mechani sm nounted in a netal or approved plastic case outside the duct or
pi pe. Ensure that the secure sensing elenent in the controlled medi um
flow stream can respond to the overall tenperature within the duct or

pi pe. Provide the outdoor conpensating thernpstat sensing elenent with a
protective netal shield or weatherproof housing, and is secured where

i ndi cated. Munt the controller nechani smindoors where indicated.

Ensure that reset ratios of the indoor-outdoor conpensating thernostat are
as indicated.

.1.5.4 Humdistats
Mount reverse-acting, proportioning, humdistats [on the outside of the

duct, with the sensing element within the duct] [as indicated], with the
adjustable minimumthrottling range no greater than 2 percent relative
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hum dity. Ensure that the hum distats can maintain relative humdity
within the imts of the throttling range for a relative humdity of [20]

[ ] to [80] [ ] percent and tenperatures to [43] | ] degrees C
[110] [ ] degrees F. [Ensure that the sensing elenent is suitable for
the installation |ocation.]

.1.5.5 Unit Control Panels

[ Fl ush-nount] [or] [back-mount] instruments. Wre instrunents to the
identified termnal strips. Install piping and wiring on the rear of the
panel . Ensure that electric wiring consists of insulated conductors
installed in raceways.

.1.5.6 Controls

Make provisions for the followng: starting and stopping equi prent,
[precision tenperature indication,] [tenperature check, with a nonentary
contact spring return,] [humidity check, with a monentary contact spring
return,] [tenperature reset and renote adjustment,] [pressure indication
and control,] [equi pnent adjustment control,] recorders, and a [fl ow
meter,] [light canopy,] clock, inproper-operating-condition alarmsystem
and scanni ng.

Provide front-renovable pilot lights for each piece of notor-driven
equi prent, and provide a single switch to sinmultaneously check all pil ot
lights for burnout.

For pneumatic systems, 150 millinmeter provide 6 inch dial gages or other
devi ces instead of pushbuttons or nmonentary contact indicators of
tenperature, pressure, or humdity.

Provi de tenperature checkpoi nts[ where indicated].
Provi de tenperature reset points[ where indicated].
Provide start-stop switches and pilot |ights[ where indicated].

Provi de alarmand status indicators[ where indicated] by: [lights]
[audi bl e alarn] [printout] [ ].

.2 FI ELD QUALI TY CONTRCL

2.1 Bal ance and Leakage Tests

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Variable pitch sheaves should only be used
for system bal ance and adjustnent. After balance is
determ ned, replace the variable pitch sheaves with
fixed sheaves.

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

Test and bal ance the entire air-handling and distribution systemin
accordance with NEBB PROCEDURAL STANDARDS to provide the specified
guantities of air, plus or mnus 10 percent, and to ensure that each piece
of equi pnment and each system operates in accordance with the

manuf acturer's instructions.

Test the duct systens and piping in the presence of the Contracting
Oficer before surfaces are painted or work is conceal ed. Perform
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hydrostatic water systemtests, using potable water supplied by the
Governnment. Provide for disposal of contam nated water

Structurally test the duct systems at static pressures | ] [50]
percent in excess of total fan pressure.

Performa | eakage test at a pressure that is [normal in relation to the
portion of system under test] [25 percent higher than nornal operating
pressure]. The systemis acceptable provided [no | eakage i s audi bl e when
the area anbient noise is at a normal -occupancy level,] [no | eakage is
perceptible to the hand, when placed within 150 millinmeter 6 inches of a
joint,] [the neasured total system|eakage does not exceed one half of 1
percent of the total systen cubic neter per second cubic feet per mnute
(cfm capacity,] [and] [no nmechanical defects are visible].

Test fire dampers for proper operation in the presence of the Contracting
Oficer, by activating the fusible link with |localized heat.

. 2.2 Acceptance Tests

Use a FFT analyzer to measure vibration levels with the foll ow ng
characteristics: a dynamic range greater than 70 dB; a m ni mum 400-1i ne
resol ution; a frequency response range of 5 Hz to 10 kHz(300 to 600, 000
cpm; the capacity to perform ensenbl e averagi ng; the capability to use a
Hanni ng wi ndow;, auto-rangi ng frequency anplitude; and a m ni mum anplitude
accuracy over the selected frequency range of plus or mnus 20 percent or
plus or mnus 1.5 dB

Use an accel eroneter, either stud-mounted or nounted using a rare-earth,

| ow- mass magnet and sound di sk (or finished surface) with the FFT anal yzer
to collect data. Ensure that the nass of the acceleroneter and its
nounti ng have mininal influence on the frequency response of the system
over the sel ected neasurenent range.

Bef ore final acceptance, use vibration analysis to verify that nmotors and
fans conformto specifications. Vibration Ievels nore than .075 in/sec at
1 times run speed and at punp frequency, and .04 in/sec at other nultiples
of run speed are not acceptable. Provide vibration data as part of the
final test data.

Provide final test reports to the Contracting Officer. Ensure that
reports have a cover letter/sheet clearly marked with the system nane,
date, and the words "Final Test Reports - Forward to the Systens

Engi neer/ Condition Monitoring Ofice/Predictive Testing Goup for
inclusion in the Mintenance Dat abase."

.3 CLOSEQUT ACTIVITIES

. 3.1 Qperation and Mai nt enance

Submit [6] | ] copies of the operation and nmi nt enance nanual s 30
cal endar days before testing the system Update and resubmit data for
final approval no later than 30 cal endar days before contract conpletion

-- End of Section --
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