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1 Duct Access Doors
2 Fire Danpers
3 Manual Bal anci ng Dampers
4  Automatic Snoke-Fire Danpers
5 Aut omat i ¢ Snoke Danpers
6 Air Deflectors and Branch Connections
Danper s
Pl enuns and Casings for Field-Fabricated Units
Pl enum and Casi ngs
Casi ng
Access Doors
Factory-Fabricated | nsul ated Sheet Metal Panels
Duct Liner
und Attenuation Equi prent
i f fusers, Registers, and Gilles
Di ffusers
Perforated Plate Diffusers
Li near Diffusers
Security Ceiling Diffusers
Regi sters and Gilles
Regi sters
Security Supply Air Registers Except in Cells
Security Return and Gther Air Registers Except in Cells
Security Supply Air Registers in Cells
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.10 Security Return and Other Type Air Registers in Cells

Louvers
Air Vents, Penthouses, and Goosenecks
Bird Screens and Frames

Radon Exhaust Ductwork
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Fans

1 Centrifugal Fans
I n-Line Centrifugal Fans
Axi al Fl ow Fans
Panel Type Power Wall Ventilators
Centrifugal Type Power Wall Ventil ators
Centrifugal Type Power Roof Ventilators
Propel |l er Type Power Roof Ventil ators
Air-Curtain Fans
Cei l i ng Exhaust Fans

ils

Di rect - Expansion Coils
Water Coils

St eam Heating Coils

St eam Preheat (Nonfreeze) Coils

El ectric Heating Coil

El i m nators

Sprayed Coil Dehum difiers

Corrosion Protection for Coastal Installations
r Filters

Ext ended Surface Pleated Panel Filters

Ext ended Surface Nonsupported Pocket Filters

Cartridge Type Filters

Sectional Ceanable Filters

Repl aceabl e Media Filters

Aut omati c Renewable Media Filters

El ectrostatic Filters

Hi gh-Efficiency Particulate Air (HEPA) Filters

Hol di ng Franmes

SECTION 23 00 00 Page 2



2.

2.

10. 3. 10 Filter Gauges

11 AR HANDLING UNI TS
2.11.1 Fi el d- Fabricated Air Handling Units
2.11.2 Factory-Fabricated Air Handling Units
2.11.2.1 Casi ngs
2.11.2.2 Heating and Cooling Coils
2.11.2.3 Air Filters
2.11.2. 4 Fans
2.11.2.5 Access Sections and Filter/M xi ng Boxes
2.11.2.6 Di ffuser Sections
2.11. 2.7 Danper s
.12 TERM NAL UNI TS
2.12.1 Room Fan-Coil Units
2.12. 1.1 Encl osur es
2.12.1.2 Fans
2.12.1.3 Coils
2.12.1. 4 Drai n Pans
2.12.1.5 Manual |y Operated Qutside Air Danpers
2.12.1.6 Filters
2.12.1.7 Mot or s
2.12.2 Coi |l Induction Units
2.12.2.1 Encl osures
2.12.2.2 Air Pl enuns
2.12.2.3 Coils
2.12.2. 4 Scr eens
2.12.2.5 Drai n Pan
2.12.3 Variable Air Volume (VAV) and Dual Duct Terminal Units
2.12.3.1 Constant Volunme, Single Duct Terminal Units
2.12.3.2 Vari abl e Volune, Single Duct Ternminal Units
2.12.3.3 Vari abl e Vol une, Single Duct, Fan-Powered Terninal Units
2.12.3. 4 Dual Duct Ternminal Units
2.12.3.5 Ceiling Induction Terminal Units
2.12.3.6 Series Fan Powered Variable Air Volune (VAV) Termnals
2.12. 3.7 Reheat Units
2.12. 4 Unit Ventilators
2.12. 4.1 Encl osures
2.12.4.2 El ectric Resistance Heating El enents
2.12. 4.3 Fans
2.12. 4.4 Coils
2.12. 4.5 Drai n Pans
2.12. 4.6 Filters
2.12. 4.7 Danper s
2.12. 4.8 Mot or s
2.12. 4.9 Qutside Air |ntakes
.13 NERGY RECOVERY DEVI CES
2.13.1 Rot ary Wheel
2.13.2 Run- Ar ound- Coi |
2.13.3 Heat Pi pe
2.13.4 Desi ccant \Weel
2.13.5 Pl at e Heat Exchanger
.14 FACTORY PAI NTI NG
15 SUPPLEMENTAL COWMPONENTS/ SERVI CES
2.15.1 Chill ed, Condenser, or Dual Service Water Piping
2.15.2 Refri gerant Pi ping
2.15.3 Water or Steam Heating System Accessories
2.15. 4 Condensate Drain Lines
2.15.5 Backfl ow Preventers
2.15.6 I nsul ation
2.15.7 Controls

SECTION 23 00 00 Page 3



PART 3 EXECUTI ON

FI ELD MEASUREMENTS
| NSTALLATI ON
Condensat e Drain Lines
Equi prent and Installation
Access Panel s
Fl exi bl e Duct
Met al Duct wor k
.1 Under gr ound Duct wor k
.2 Radon Exhaust Ductwor k
.3 Li ght Duty Corrosive Exhaust Ductwork
FRP Duct wor k
Kit chen Exhaust Ductwork
.1 Ducts Conveyi ng Snoke and Grease Laden Vapors
.2 Exposed Duct wor k
.3 Conceal ed Ducts Conveyi ng Moisture Laden Air
Acousti cal Duct Lining
Dust Control
10 I nsul ati on
11 Duct Test Hol es
12 Power Roof Ventilator Mounting
.13 Power Transm ssion Conponents Adj ustnent
EQUI PMENT PADS
CUTTI NG AND PATCHI NG
CLEANI NG
PENETRATI ONS
FI ELD PAI NTI NG
7.1 Fi ni sh Painting
7.2 Col or Codi ng Schene for Locating Hi dden Uility Conponents
| DENTI FI CATI ON SYSTEMS
DUCTWORK LEAK TEST
.10 DAMPER ACCEPTANCE TEST
TESTI NG, ADJUSTI NG AND BALANCI NG
.12 PERFORMANCE TESTS
.13 CLEANI NG AND ADJUSTI NG
.14  OPERATI ON AND MAI NTENANCE TRAI NI NG

wwwwwn e

ww
o101 01

©CONNNNONNNUIAWN R
~N~~

NRNNNNNOREONN®O®OONNNNN

w W W ww
© W WO

WWwwwwww
-
-

-- End of Section Table of Contents --

SECTION 23 00 00 Page 4



Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

USACE / NAVFAC / AFCESA / NASA UFGS-23 00 00 (Novenber 2008)
Preparing Activity: USACE Super sedi ng
UFGS-23 00 00 (April 2008)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated April 2009

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

SECTION 23 00 00

Al'R SUPPLY, DI STRI BUTI ON, VENTI LATI ON, AND EXHAUST SYSTEMS
11/ 08

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

NOTE: This guide specification covers the
requirenents for air supply, distribution
ventilation, and exhaust portions of an HVAC system

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, 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 welcone. Direct themto the technical proponent
of the specification. A listing of technica
proponents, including their organization designation
and tel ephone nunmber, is on the Internet.

Submit recomended changes to a UFGS as a Criteria
Change Request (CCR)
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PART 1 GENERAL
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NOTE: Coordinate the use of this specification with
ot her sections, as appropriate, in order to specify
a conplete HVAC built-up system
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1.1 REFERENCES

EE R I R R I R I R I R R R I R I R I R I R R R R R R S R R I 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
this paragraph by organi zation, designation, date,
and title.
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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 i ssue dates.

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

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

ACOUSTI CAL SOCI ETY OF AVERI CA (ASA)

ASA S12. 51

Al

ACCA Manua

Al

AMCA 201

AMCA 210

AMCA 220

AMCA 300

AMCA 301

AMCA 500-D

Al

AHRI 260

AHRI 350

AHRI 410

(2002) Acoustics Determ nation of Sound
Power Levels of Noi se Sources using Sound
Pressure Precision Method for

Rever berati on Roons

R CONDI TI ONI NG CONTRACTORS OF AMERI CA ( ACCA)

4 (2001) Installation Techni ques for
Perinmeter Heating & Cooling; 11th Edition

R MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL ( AMCA)
(2002) Fans and Systens

(2007) Laboratory Methods of Testing Fans
for Aerodynam c Perfornance Rating

(2005) Test Methods for Air Curtain Units

(2005) Reverberant Room Met hod for Sound
Testing of Fans

(2006; | NT 2007; Errata 2008) Methods for
Cal cul ati ng Fan Sound Ratings from
Laboratory Test Data

(1998) Laboratory Methods of Testing
Danpers for Rating

R- CONDI TI ONI NG, HEATI NG AND REFRI GERATI ON | NSTI TUTE (AHRI)
(2001; Addendum 2002) Sound Rating of
Ducted Air Myving and Conditioni ng
Equi pnent

(2000) Sound Rating of Non-Ducted | ndoor
Ai r- Condi tioni ng Equi prent

(2001; Addendum 2002) Standard for
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Forced-Circul ati on Air-Cooling and
Air-Heating Coils

AHRI 430 (1999) Standard for Central-Station
Air-Handling Units

AHRI 440 (2008) Standard for Room Fan-Coils and
Unit Ventilators

AHRI 880 (2008) Standard for Air Termnals

AHRI 885 (2008) Procedure for Estimating Cccupied

Space Sound Levels in the Application of
Air Terminals and Air Qutlets

AHRI DCAACP (Online) Directory of Certified Applied
Ai r-Conditioning Products

AHRI CGuideline D (1996) Application and Installation of
Central Station Air-Handling Units

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( ABVA)

ABMA 11 (1990; R 1999) Load Ratings and Fatigue
Life for Roller Bearings

ABMA 9 (1990; R 2000) Load Ratings and Fatigue
Life for Ball Bearings

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

ASHRAE 15 & 34 (2007; Std 15 Errata 2007, 2009, & Addenda

a-e; Std 34 Errata 2007, 2008, Addenda

a-y, aa-ae) ANSI/ASHRAE Standard 15-Safety

Standard for Refrigeration Systems and
ANSI / ASHRAE St andard 34- Desi gnation and
Safety Classification of Refrigerants

ASHRAE 52. 2 (2007; Addenda B 2008; Errata 2009) Method

of Testing General Ventilation
Ai r-C eani ng Devices for Renoval
Efficiency by Particle Size

ASHRAE 62. 1 (2007; I NT 2007; INT 2-15 2008; Errata
2008; Addenda a, b, e, f and h 2008)
Ventilation for Acceptable Indoor Air

Quality
ASHRAE 68 (1997) Laboratory Method of Testing to
Det erm ne the Sound Power In a Duct
ASHRAE 70 (2006) Method of Testing for Rating the
Performance of Air Qutlets and Inlets
ASHRAE 84 (2008) Method of Testing Air-to-Air Heat
Exchanger s
ASHRAE 90.1 - IP (2007; Suppl enent 2008; Errata 2009;
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ASHRAE

90.1 - Sl

Errata 2009) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings, I-P
Edi tion

(2007; Suppl enent 2008; Errata 2009;
Errata 2009) Energy Standard for Buil di ngs
Except Low Ri se Residential Buildings, SI
Edition

ASME | NTERNATI ONAL ( ASMVE)

ASME Al3.1

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

(2007) Schene for the lIdentification of
Pi pi ng Systens

ASTM | NTERNATI ONAL ( ASTM

123/ A 123M

167

53/ A 53M

924/ A 924M

117

152/ B 152M

209

209M

280

766

1071

553

(2008) Standard Specification for Zinc
(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(1999; R 2004) Standard Specification for
St ai nl ess and Heat - Resi sting

Chrom um Ni ckel Steel Plate, Sheet, and
Strip

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc-Coated,
Wl ded and Sean ess

(2008a) Standard Specification for CGeneral
Requi rements for Steel Sheet,
Metallic-Coated by the Hot-Di p Process

(2007a) Standing Practice for Operating
Salt Spray (Fog) Apparatus

(2006ael) Standard Specification for
Copper Sheet, Strip, Plate, and Roll ed Bar

(2007) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Pl ate

(2007) Standard Specification for Al um num
and Al um num Al |l oy Sheet and Plate (Metric)

(2008) Standard Specification for Seanl ess
Copper Tube for Air Conditioning and
Refrigeration Field Service

(1986; R 2008) Standard Specification for
El ectrodeposited Coatings of Cadm um

(2005e1) Standard Specification for
Fi brous d ass Duct Lining Insulation
(Thermal and Sound Absorbing Material)

(2008) Standard Specification for M neral
Fi ber Bl anket Thermal |nsulation for
Commercial and Industrial Applications
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ASTM C

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM D

ASTM E

ASTM E

ASTM F

| EST RP-CC-001. 3

916

1654

1785

2466

2564

2855

3359

520

2016

84

1040

(1985; R 2007) Standard Specification for
Adhesi ves for Duct Thernml |nsulation

(2008) Eval uation of Painted or Coated
Speci nens Subj ected to Corrosive
Envi ronment s

(2006) Standard Specification for
Pol y(Vinyl Chloride) (PVC), Plastic Pipe,
Schedul es 40, 80, and 120

(2006) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

(2004e1) Standard Specification for
Sol vent Cenments for Poly(Vinyl Chloride)
(PVC) Plastic Piping Systens

(1996; R 2002) Standard Practice for
Maki ng Sol vent-Cenented Joints with
Pol y(Vi nyl Chloride) (PVC) Pipe and
Fittings

(2008) Measuring Adhesion by Tape Test
(2000; R 2005) Zinc Dust Pignent

(2006) Standard Specification for
I ndustrial Wwven Wre Coth

(2009) Standard Test Method for Surface
Burni ng Characteristics of Building
Materi al s

(1987; R 2007) Standard Specification for
Filter Units, Air Conditioning, Viscous -
| mpi ngerent and Dry Types, Repl aceabl e

| NSTI TUTE OF ENVI RONMENTAL SClI ENCES AND TECHNOLOGY (| EST)

(1993) HEPA and ULPA Filters

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATl ON ( NEVA)

NEMA | CS 6

NEVA MG 1

NEMA MG 10

NEMVA MG 11

(1993; R 2006) Standard for Industrial
Controls and Systens Encl osures

(2007; Errata 2008) Standard for Mtors
and Generators

(2001; R 2007) Energy Managenent Cuide for
Sel ection and Use of Fixed Frequency
Medi um AC Squirrel - Cage Pol yphase

I nducti on Motors

(1977; R 2007) Energy Managenent Quide for
Sel ection and Use of Single Phase Mtors

SECTION 23 00 00 Page 9



NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 70 (2007; AMD 1 2008) National Electrical

Code - 2008 Edition

NFPA 90A (2008) Standard for the Installation of

Air Conditioning and Ventilating Systens

NFPA 96 (2007) Ventilation Control and Fire

Protection of Conmercial Cooking Operations

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSCCI ATl ON

( SMACNA)
SIVACNA 1143 (1985) HVAC Air Duct Leakage Test Manual
SIVACNA 1403 (2008) Accepted Industry Practice for
I ndustrial Duct Construction
SIVACNA 1650 (20080) Seism c Restraint Manual
Qui del i nes for Mechani cal Systens - Second
Edition
SMACNA 1819 (2002, 5th Ed) Fire, Snmoke and Radi ation
Danper Installation Guide for HVAC Systens
SVACNA 1884 (2003) Fibrous d ass Duct Construction
St andar ds
SMACNA 1966 (2005) HVAC Duct Construction Standards

Metal and Fl exi bl e

U. S. DEPARTMENT OF DEFENSE ( DOD)

M L- STD- 101 (Rev B) Color Code for Pipelines & for

40

UL

UL

UL

UL

UL

UL

Conmpressed Gas Cylinders

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

CFR 82 Protection of Stratospheric Ozone
UNDERWRI TERS LABORATORI ES (UL)

181 (2005; Rev thru Oct 2008) Standard for
Factory-Made Air Ducts and Air Connectors

1995 (2005) Standard for Heating and Cooling
Equi pnent

214 (1997; Rev thru Aug 2001) Tests for
FI ane- Propagati on of Fabrics and Filnms

555 (2006; Rev thru Feb 2009) Standard for
Fi re Danpers

555S (1999; Rev thru Mar 2009) Snoke Danpers

586 (1996; Rev thru Aug 2008) Standard for
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Hi gh-Efficiency Particulate, Air Filter

Units

UL 6 (2007) Standard for Electrical Rigid Meta
Condui t - St eel

UL 705 (2004; Rev thru Mar 2009) Standard for
Power Ventil ators

UL 723 (2008) Standard for Test for Surface
Burni ng Characteristics of Building
Materi al s

UL 900 (2004; Rev thru Nov 2007) Standard for Air

Filter Units

UL 94 (1996; Rev thru Jun 2006) Tests for
Flanmability of Plastic Materials for
Parts in Devices and Appliances

UL Bld Mat Dir (2009) Building Materials Directory

UL Electrical Constructn (2008) Electrical Construction Equi pnent
Directory

UL Fire Resistance (2009) Fire Resistance Directory

.2 SYSTEM DESCRI PTI ON

Furni sh ductwork, piping offsets, fittings, and accessories as required to
provide a conplete installation. Coordinate the work of the different
trades to avoid interference between piping, equipnent, structural, and

el ectrical work. Provide complete, in place, all necessary offsets in

pi ping and ductwork, and all fittings, and other conponents, required to
install the work as indicated and specified.

2.1 Mechani cal Equi pnent ldentification

Provide chart listing of equiprment by designation nunbers and capacities
such as flow rates, pressure and tenperature differences, heating and
cool i ng capacities, horsepower, pipe sizes, and voltage and current
characteristics. Diagrans shall be neat nmechani cal draw ngs provided with
extruded al umi num frames and 3 mr 1/8-inch acrylic plastic protection
Location is as directed by the Contracting Oficer. The nunber of charts
and di agrans shall be equal to or greater than the nunber of mechanica

equi pnent roons. Were nore than one chart per space is required, nount
these in edge pivoted, swinging | eaf, extruded al um num frame hol ders which
open to 170 degrees.

. 2.2 Servi ce Labeling

Label equipnment, including fans, air handlers, termnal units, etc. with
| abel s made of self-sticking, plastic filmdesigned for permanent
installation. Labels shall be in accordance with the typical exanples
bel ow:

SERVI CE LABEL AND TAG DESI GNATI ON

Air handling unit Number AHU - [

SECTION 23 00 00 Page 11



SERVI CE

LABEL AND TAG DESI GNATI ON

Control and instrument air

Exhaust Fan Number
VAV Box Nunber
Nurber

Fan Coil Unit

Ter mi nal Box Nunber

Unit Ventil ator Nunber

Identify simlar services with different tenperatures or pressures

pressures coul d exceed 860 kil opasca
i ncl ude the maxi mum system pressure
in accordance with the foll ow ng:

a. FEach point of entry and exit
b. Each change in direction,
c. In congested or hidden areas

required to clarify service or

d. In long straight | ocat
of each ot her
visible and legible fromthe pr

runs,

For Bare or |nsul ated Pipes
for Qutside D aneters of

13 thru [___ ] mllimeter
40 thru [ ] millineter

. €.

not to exceed 22 neter

CONTROL AND | NSTR.

EF - [ ]

VAV -

Wher e
125 pounds per square inch, gage,
n the label. Label and arrow pi pi ng

of pi pe passing through walls.

el bows, tees.

and at all access panels at each point
ndi cat ed hazard.

e | abels at distances within eyesight
75 feet. Al |abels shall be
mary service and operating area.

Lettering

13 mllinmeter
[ ] mllinmeter

65 millinmeter and | arger [ ] millinmeter
1/2 thru 1-3/8 inch 1/ 2 inch
1-1/2 thru 2-3/8 inch 3/4 inch
2-1/2 inch and | arger 1-1/4 inch
1.2.3 Col or Codi ng

Rk bk b R IR Rk I kS S o S R AR I R R Rk Ik kR Sk I R SRRk b o b o

NOTE: The M L-STD- 101 systemis for ground based
pi pi ng systens and conpressed gas cylinders. The
color coding is not conpatible with ASME Al3.1 which

is conmonly used for facilities work
EE IR I Sk S S I S I S O R R Rk Ik I S kS kS kI Sk kR Sk

Col or coding of all be in accordance with [ ASVE A13. 1]

[M L- STD- 101] .

pi pi ng systens shal

1.3 SUBM TTALS

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

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

A “G following a submittal itemindicates that the
submittal requires Governnent approval. Sone
subnmittals are already marked with a “G'. Only
delete an existing “G if the submittal itemis not
conpl ex and can be revi ewed 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 is allowed following the "G
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Management 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 Arny projects.

For Navy projects, delete the follow ng subnittal
items and associ ated bracketed infornmation:
Drawi ngs, Test Procedures, D agrans, and Bolts.

R IR I S bk O bk I S kS I Sk kS Rk S bk S bk S b S R R Sk b S S Sk kS S S

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

[ SD- 02 Shop Drawi ngs]
[Detail Drawings[; CI[; G [_____ 111]

[ Drawi ngs as specified in Paragraph Detail Draw ngs and
t hroughout this Section.]

SD- 03 Product Data
[ Standard Product s]
[ Manuf acturer's catal og data included with the detail draw ngs
for the following items. Highlight the data to show nodel, size,
options, etc., that are intended for consideration. Provide

adequate data to denonstrate conpliance with contract requirenents
for the foll ow ng:
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Metal lic Flexible Duct

I nsul ated Nonnetal lic Flexible Duct Runouts

Duct Connectors

Duct Access Doors

Fi re Danpers

Manual Bal anci ng Danpers

Aut omat i ¢ Snoke- Fi re Danpers

Aut omat i ¢ Snoke Danpers

Sound Attenuation Equi prent

Acoustical Duct Liner

Di ffusers

Regi sters and Grilles

Louvers

Air Vents, Penthouses, and Goosenecks

Centrifugal Fans

In-Line Centrifugal Fans

Axi al Fl ow Fans

Panel Type Power Vall Ventilators

Centrifugal Type Power Vall Ventilators

Centrifugal Type Power Roof Ventilators

Propel | er Type Power Roof Ventilators

Air-Curtain Fans

Cei l i ng Exhaust Fans

Air Handling Units[; CI[; G [____ 11

Room Fan-Coil Units[; C[; G [___ 11

Coil Induction Units[; C¢I[; G [____

Const ant Vol unme, Single Duct Terminal Units[; C[; G [
Vari abl e Volunme, Single Duct Terminal Units[; C[; G [____ 11
Vari abl e Vol une, Single Duct, Fan-Powered Terminal Units[; C[; G
[ 1]

Dual Duct Terminal Units[; CI[; G [___ 11

Ceiling Induction Terminal Units[; C[; G [___ | 11

Reheat Units[; C[; G [
Unit Ventilators

Energy Recovery Devices[; C[; G [___ 111

[ Test Procedures]

[ Proposed test procedures and test schedules for the [ductwork
| eak test, and] performance tests of systens, at |east 2 weeks
prior to the start of related testing.]

Diagrans[; C[; G [____ 11

[ Proposed di agranms, at |east 2 weeks prior to start of rel ated
testing. Frame under glass or |am nated plastic, system di agrans
that show the | ayout of equipnent, piping, and ductwork, and typed
condensed operation nanual s expl ai ni ng preventative nai nt enance
procedures, nethods of checking the systemfor normal, safe
operation, and procedures for safely starting and stopping the
system After approval, post these itens where directed.]

Qperation and Mai ntenance Trai ni ng

Proposed On-site Trai ning schedule, submtted concurrently with
the Operation and Mai nt enance Manual s.

SD-06 Test Reports
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Performance Tests[; CG[; G [_____ 1]

Test reports for the [ductwork |l eak test, and] perfornance tests
in booklet form upon conpletion of testing. Docunent phases of
tests performed including initial test summary,
repairs/adjustnents nmade, and final test results in the reports.

Danper Acceptance Test[; Cl[; G |
Proposed schedule, at |east 2 weeks prior to the start of test.
[ SD-07 Certificates]
[ Bol t s]

[Witten certification fromthe bolt manufacturer that the bolts
furni shed comply with the requirements of this specification.
Include illustrations of product markings, and the nunber of each
type of bolt to be furnished in the certification.]

SD- 08 Manufacturer's |Instructions

Manuf acturer's Installation Instructions
Qperation and Mai ntenance Trai ni ng

SD-10 Operation and Mi ntenance Data
Qperation and Mai ntenance Manual s

[Six] [_ ] manuals at |east 2 weeks prior to field training.
Submit data conplying with the requirenents specified in Section
01 78 23 OPERATI ON AND MAI NTENANCE DATA. Submit Data Package 3
for the foll ow ng:

Fire Danpers[; CQ[; G [____ 1]
Manual Bal anci ng Danpers[; CG[; G [
Aut onati c Smoke-Fire Danpers[; C[; G [_____ 1]
Automati ¢ Snoke Danpers[; CGI[; G [___ 11
Centrifugal Fans[; CG[; G |
In-Line Centrifugal Fans[; CG[; G |

Axial Flow Fans[; CQ[; G [_____ ]

Panel Type Power Wall Ventilators[; C[; G [____ 1]
Centrifugal Type Power Vall Ventilators[; CGI[; G [_____ 11
Centrifugal Type Power Roof Ventilators[; CI[; G [___ 11
Propel l er Type Power Roof Ventilators[; CI[; G [___ 11
Air-Curtain Fans[; C[; G [_____ 1]

Ceiling Exhaust Fans[; C[; G [____ 11

Air Handling Units[; C[; G [_____ 1]

Room Fan-Coi |l Units[; CG[;: G [____ 1]

Coil Induction Units[; C[; G [____ 11

Constant Vol unme, Single Duct Termnal Units[; CI[; G [___ 11
Vari abl e Volune, Single Duct Ternminal Units[; QI[; G [____ 11
Vari abl e Vol une, Single Duct, Fan-Powered Terminal Units[; C[; G
[ 1]

Dual Duct Terminal Units[; CI[; G [___ 11

Ceiling Induction Terminal Units[; C[; G [___ | 11

Reheat Units[; C[; G [___ 1]

Unit Ventilators[; C[: G [_____ 1]

Energy Recovery Devices[; C[; G [_____ 1]
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4 QUALI TY ASSURANCE

Except as otherw se specified, approval of materials and equi pnent is based
on manufacturer's published data.

a. Were materials and equi prment are specified to conformto the
standards of the Underwriters Laboratories, the |abel of or listing
with reexamination in UL Bld Mat Dir, and UL 6 is acceptable as
sufficient evidence that the itenms conformto Underwiters Laboratories
requirenents. In lieu of such label or listing, subnit a witten
certificate fromany nationally recognized testing agency, adequately
equi pped and conpetent to perform such services, stating that the itens
have been tested and that the units conformto the specified

requi renents. CQutline nethods of testing used by the specified

agenci es.

b. Where materials or equipnent are specified to be constructed or
tested, or both, in accordance with the standards of the ASTM
International (ASTM, the ASME International (ASME), or other
standards, a manufacturer's certificate of conpliance of each itemis
acceptabl e as proof of conpliance.

c. Conformance to such agency requirenents does not relieve the item
fromconpliance with other requirenments of these specifications.

4.1 Preventi on of Corrosion

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

NOTE: For all outdoor applications and all indoor
applications in a harsh environment refer to Section
09 96 00 H GH PERFORMANCE COATINGS. High
performance coatings are specified for all outdoor
applications because ultraviol et radiation breaks
down nost standard coatings, causing a phenonena
known as chal king, which is the first stage of the
corrosion process. For additional information
contact The Coatings Industry Alliance, specific
suppliers such as Keeler and Long and PPG and NACE
I nt ernati onal (NACE)

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

Protect netallic materials against corrosion. Mnufacturer shall provide
rust-inhibiting treatment and standard finish for the equi pnent

encl osures. Do not use alum numin contact with earth, and where connected
to dissimlar metal. Protect alum num by approved fittings, barrier
material, or treatnent. Ferrous parts such as anchors, bolts, braces,
boxes, bodies, clanmps, fittings, guards, nuts, pins, rods, shins, thinbles,
washers, and m scel |l aneous parts not of corrosion-resistant steel or
nonferrous materials shall be hot-dip gal vanized in accordance wth

ASTM A 123/ A 123N for exterior locations and cadnmi um plated i n conformance
with ASTM B 766 for interior |ocations.

.4.2 Asbest os Prohi bition

Do not use asbestos and asbest os-contai ni ng products.
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1.4.3 Ozone Depl eting Substances Used as Refrigerants

M ni m ze rel eases of Ozone Depleting Substances (ODS) during repair,

mai nt enance, servicing or disposal of appliances containing ODS' s by
complying with all applicable sections of 40 CFR 82 Part 82 Subpart F. Any
person conducting repair, maintenance, servicing or disposal of appliances
owned by NASA shall conply with the foll ow ng:

a. Do not knowi ngly vent or otherw se release into the environment,
Class | or Cass Il substances used as a refrigerant.

b. Do not open appliances wthout neeting the requirenments of 40 CFR 82
Part 82.156 Subpart F, regarding required practices for evacuation and
collection of refrigerant, and 40 CFR 82 Part 82.158 Subpart F,
regardi ng standards of recycling and recovery equi prment.

c. Only persons who conply with 40 CFR 82 Part 82.161 Subpart F,
regardi ng technician certification, can conduct work on appliances
containing refrigerant.

In addition, provide copies of all applicable certifications to the
Contracting Oficer at |east 14 cal endar days prior to initiating

nmai nt enance, repair, servicing, dismantling or disposal of appliances,
i ncl udi ng:

a. Proof of Technician Certification

b. Proof of Equipnent Certification for recovery or recycling
equi pnent .

c. Proof of availability of certified recovery or recycling equiprent.
1.4.4 Use of Ozone Depl eting Substances, O her than Refigerants

The use of Class | or Class Il ODS's |listed as nonessential in 40 CFR 82
Part 82.66 Subpart Cis prohibited. These prohibited materials and uses
i ncl ude:

a. Any plastic party spray streaner or noi se horn which is propelled
by a chl orof | uorocar bon

b. Any cleaning fluid for electronic and photographi c equi pnent which
contains a chl orofl uorocarbon; including liquid packagi ng, sol vent
Wi pes, solvent sprays, and gas sprays

c. Any plastic flexible or packagi ng foam product which is

manuf actured with or contains a chlorofluorocarbon, including, open
cell foam open cell rigid polyurethane poured foam closed cel
extruded pol ystyrene sheet foam closed cell polyethylene foam and

cl osed cell pol ypropyl ene foam except for flexible or packagi ng foam
used in coaxia

d. Any aerosol product or other pressurized dispenser which contains a
chl orof | uor ocar bon, except for those listed in 40 CFR 82 Part 82.66
Subpart C.

Request a waiver if a facility requirenment dictates that a prohibited

material is necessary to achieve project goals. Submt the waiver request
inwiting to the Contracting Officer. The waiver will be evaluated and
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di sposi ti oned.

.4.5 Det ai | Draw ngs

Subnmit detail drawi ngs show ng equi pnent | ayout, including assenbly and
installation details and el ectrical connection diagranms; ductwork |ayout
showi ng the location of all supports and hangers, typical hanger details,
gauge reinforcement, reinforcenent spacing rigidity classification, and
static pressure and seal classifications. Include any information required
to denpnstrate that the system has been coordinated and functions properly
as a unit on the drawi ngs and show equi pnent relationship to other parts of
the work, including clearances required for operation and nai ntenance.
Submit drawi ngs showi ng bolt-setting i nformati on, and foundation bolts
prior to concrete foundation construction for all equi prment indicated or
required to have concrete foundations. Submt function designation of the
equi pnent and any other requirenents specifed throughout this Section with
the shop draw ngs

.5 DELI VERY, STORAGE, AND HANDLI NG

Protect stored equiprment at the jobsite fromthe weather, humdity and
tenmperature variations, dirt and dust, or other contam nants.
Additionally, cap or plug all pipes until installed.

PART 2 PRODUCTS

2.

1 STANDARD PRODUCTS

Provi de conponents and equi pnent that are "standard products" of a

manuf acturer regularly engaged in the manufacturing of products that are of
a simlar material, design and workmanship. "Standard products" is defined
as being in satisfactory commercial or industrial use for 2 years before
bi d openi ng, including applications of conponents and equi pnent under
simlar circunstances and of simlar size, satisfactorily conpleted by a
product that is sold on the comercial market through advertisenents,

manuf acturers' catal ogs, or brochures. Products having |less than a 2-year
field service record are acceptable if a certified record of satisfactory
field operation, for not |ess than 6000 hours exclusive of the

manuf acturer's factory tests, can be shown. Provide equi pnent itens that
are supported by a service organi zation. Were applicable, provide

equi pnent that is an ENERGY STAR Qualified product or a Federal Energy
Managenent Program (FEMP) desi gnated product.

.2 | DENTI FI CATI ON PLATES

In addition to standard manufacturer's identification plates, provide
engraved | am nated phenolic identification plates for each piece of
nmechani cal equi prment. Identification plates are to designate the function
of the equipnment. Subnit designation with the shop draw ngs.
Identification plates shall be three | ayers, black-white-black, engraved to
show white letters on bl ack background. Letters shall be upper case.
Identification plates 40 nmv 1-1/2-inches high and smaller shall be 1.6 nmr
1/16-inch thick, with engraved lettering 3 mm 1/8-inch high; identification
pl ates larger than 40 mr 1-1/2-inches high shall be 3 mr 1/8-inch thick
with engraved lettering of suitable height. |Identification plates 40 nm
1-1/2-inches high and | arger shall have bevel ed edges. Instal
identification plates using a conpatibl e adhesive.
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2.

2.

3 EQUI PMENT GUARDS AND ACCESS

Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

NOTE: Catwal ks, |adders, and guardrails could be
required. |If so, select the applicable item and
i ndicate on drawings. |If not applicable, delete the

entire | ast sentence.
R R R R

Fully enclose or guard belts, pulleys, chains, gears, couplings, projecting
setscrews, keys, and other rotating parts exposed to personnel contact
according to OSHA requirenents. Properly guard or cover with insulation of
a type specified, high tenperature equiprment and pipi ng exposed to contact
by personnel or where it creates a potential fire hazard. The requirenents
for [catwal ks,] [operating platforns,] [ladders,] [and] [guardrails] are
specified in Section 05 50 13 M SCELLANEQUS METAL FABRI CATI ONS

4 ELECTRI CAL WORK

Rk Rk kR IR R R I I S o S S I Rk Ik Sk b o R R R R Rk Sk kS S I kb R R b o

NOTE: Show the electrical characteristics, notor
starter type(s), enclosure type, and maxi numrpm on
the drawi ngs in the equi pmrent schedul es.

Wher e reduced-voltage notor starters are recomended
by the manufacturer or required otherw se, specify
and coordinate the type(s) required in Section

26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM
Reduced-voltage starting is required when ful
voltage starting interferes with other electrica
equi prent and circuits and when reconmended by the
manuf acturer. \Were adjustable speed drives (SD)
are specified, reference Section 26 29 23 VARI ABLE
FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS. The

nmet hods for cal cul ating the econony of using an

adj ustabl e speed drive is described in UFC 3-520-01
I NTERI OR ELECTRI CAL SYSTENMS

Rk Ik Sk kR IR Rk Ik I S o S kR Rk S R Rk Sk ko kR Ik S kb

a. Provide notors, controllers, integral disconnects, contactors, and
controls with their respective pieces of equipnent, except controllers

i ndi cated as part of nmotor control centers. Provide electrica

equi prent, including nmotors and wiring, as specified in Section 26 20 00
| NTERI OR DI STRI BUTI ON SYSTEM  Provi de nmanual or automatic control and
protective or signal devices required for the operation specified and
control wiring required for controls and devices specified, but not
shown. For packaged equi prent, include nanufacturer provided
controllers with the required nonitors and tinmed restart.

b. For single-phase notors, provide high-efficiency type,
fractional - horsepower alternating-current notors, including notors that
are part of a system in accordance with NEVA M5 11. Integral size
notors shall be the premiumefficiency type in accordance with NEVA MG 1.

c. For polyphase nmotors, provide squirrel-cage medi um i nduction
motors, including notors that are part of a system, and that neet the
efficiency ratings for premumefficiency notors in accordance with
NEMA MG 1. Select prem um efficiency pol yphase notors in accordance
with NEMA MG 10
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2.

2.

2.

5

6

7

d. Provide notors in accordance with NEMA M5 1 and of sufficient size
to drive the load at the specified capacity w thout exceeding the
nanepl ate rating of the motor. Provide notors rated for continuous
duty with the enclosure specified. Provide notor duty that allows for
maxi mum frequency start-stop operation and m ni nrum encountered interva
bet ween start and stop. Provide notor torque capable of accel erating
the connected |load within 20 seconds with 80 percent of the rated

vol tage maintained at motor term nals during one starting period.
Provide notor starters conplete with thermal overload protection and
ot her necessary appurtenances. Fit notor bearings with grease supply
fittings and grease relief to outside of the enclosure.

e. [Were two-speed or variabl e-speed notors are indicated,
solid-state vari abl e-speed controllers are allowed to acconplish the
sanme function. Use solid-state variabl e-speed controllers for notors
rated 7.45 kW 10 hp or |ess and adjustable frequency drives for |arger
notors.] [Provide variable frequency drives for notors as specified in
Section 26 29 23 VAR ABLE FREQUENCY DRI VE SYSTEMS UNDER 600 VOLTS. ]

ANCHCR BOLTS

Provi de anchor bolts for equi prment placed on concrete equi prent pads or on
concrete slabs. Bolts to be of the size and nunber reconmended by the
equi prrent manuf acturer and | ocated by neans of suitable tenplates.
Installati on of anchor bolts shall not degrade the surroundi ng concrete.

SElI SM C ANCHORAGE

EE R I R I R R I R I R I R R I R I I R I R I R R R I R I R R R I R

NOTE: Retain this paragraph for use as required by
NASA for NASA projects. For other agencies, retain
thi s paragraph only when equi pnment is to be
installed in areas of seismc activity.

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

Anchor equi pment in accordance with applicable seismic criteria for the
area and as defined in SVMACNA 1650

PAI NTI NG

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

NOTE: For all outdoor applications and all indoor
applications in a harsh environment refer to Section
09 96 00 H GH PERFORMANCE COATINGS. High
perfornmance coatings are specified for all outdoor
applications because ultraviolet radiation breaks
down nost standard coatings, causing a phenomenum
known as chal king, which is the first stage of the
corrosion process. For additional information
contact The Coatings Industry Alliance, specific
suppliers such as Keeler and Long and PPG and NACE
I nt ernati onal (NACE)

EE R R I I R I I R I R R R I R I R I R I R R R I R I R R I R I R I R

Pai nt equi pment units in accordance with approved equi pnent nmanufacturer's

standards unl ess specified otherwise. Field retouch only if approved.

O herwi se, return equi pnment to the factory for refinishing.
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2.8 | NDOCR Al R QUALI TY

Provi de equi pnent and components that conply wth the requirenents of
ASHRAE 62.1 unless nore stringent requirenments are specified herein.

2.9 DUCT SYSTEMS

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: ldentify all pressure classification for al
ductwork in accordance with SMACNA 1966, i ncl uding
poi nts of changes in pressure classification, on the
drawi ngs. Indicate pitch of ductwork, |ow spots in
ductwork, and neans of disposing of condensate,
where required. Size outdoor air intakes so that
rain and snow are not drawn into the ductwork.

Sl ope watertight intakes to a drain |ine and provide
means to dispose of the water. The requirenment that
outdoor air intake ducts and plenuns be fabricated
watertight with soldered or brazed joints and seans
can be elimnated where rain or snow does not get
drawn into the outdoor air intake.

Limt the use of flexible duct (due to the

i nordi nate pressure drop and correspondi ng fan
energy consunption that it causes). Show the extent
of flexible duct on the drawi ngs. Ensure that the
restrictions in these standards pertaining to the
use of non-netallic materials in air distribution

pl enuns are adhered to.

The flammability and conbustibility of non-netallic
duct materials is controlled by NFPA 90A, 90B, and
91. Show the extent of non-netallic duct on the
drawi ngs when these standards limt its use.

The mi ni mum duct seal level shall conformto ASHRAE
90.1 including: Qutdoor supply ducts and return
ducts shall neet seal |evel A Qutdoor exhaust ducts
shall nmeet a seal level C. Unconditioned space
supply ducts with 50 mm (2 inches) w.c. or |ess
shal | neet seal level B and greater than 50 mm (2

i nches) w.c. shall neet seal |evel A Unconditioned
space exhaust duct shall neet seal |level C and
return duct shall neet seal |evel B. Conditioned
space supply ducts with 50 nm (2 inches) w.c. or

| ess shall neet seal level C and greater than 50 nm
(2 inches) w.c. shall nmeet seal level B. Conditioned
space exhaust duct shall neet seal |evel B and
return duct shall neet seal |evel C

For Navy projects all ductwork nust neet the
requi renents of Seal Class A

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

2.9.1 Met al Duct wor k
Provi de netal ductwork construction, including all fittings and conponents,

that conplies with SMACNA 1966 unl ess otherw se specified. Provide radius
type elbows with a centerline radius of 1.5 tinmes the width or dianeter of
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the duct where space pernmits. Oherw se, elbows having a m nimum radius
equal to the width or dianeter of the duct or square el bows with factory
fabricated turning vanes are allowed. Provide ductwork that nmeets the
requirenents of Seal Class [A][C]. Provide ductwork in VAV systens
upstream of the VAV boxes that neets the requirenents of Seal Cass A
Provi de sealants that conformto fire hazard classification specified in
Section 23 07 00 THERVAL | NSULATI ON FOR MECHANI CAL SYSTEMS and are suitable
for the range of air distribution and anbient tenperatures to which it is
exposed. Do not use pressure sensitive tape as a sealant. Make spira

| ock seam duct, and flat oval with duct sealant and |ock with not |ess than
3 equal ly spaced drive screws or other approved nethods indicated in
SIVACNA 1966. Apply the sealant to the exposed nmale part of the fitting
collar so that the sealer is on the inside of the joint and fully protected
by the netal of the duct fitting. Apply one brush coat of the seal ant over
the outside of the joint to at least 50 nr 2 inch band wi dth covering all
screw heads and joint gap. Dents in the male portion of the slip fitting
collar are not acceptable. Fabricate outdoor air intake ducts and pl enuns
with watertight soldered or brazed joints and seans.

2.9.1.1 Metal lic Fl exible Duct

a. Provide duct that confornms to UL 181 and NFPA 90A with

factory-applied insulation, vapor barrier, and end connecti ons.

Provi de duct assenbly that does not exceed 25 for flame spread and 50

for snmoke devel oped. Proved ducts designed for working pressures of

497 Pa two inches water gauge positive and 373 Pa 1.5 inches water

gauge positive. Provide flexible round duct |length that does not exceed
1525 nr five feet. Secure connections by applying adhesive for 51 mr

two inches over rigid duct, apply flexible duct 51 nmr two i nches over
rigid duct, apply netal clanp, and provide mni nrumof three No. 8 sheet
netal screws through clanmp and rigid duct.

b. Inner duct core: Provide interlocking spiral or helically
corrugated flexible core constructed of zinc-coated steel, alum num or
stainl ess steel; or constructed of inner |iner of continuous gal vani zed
spring steel wire helix fused to continuous, fire-retardant, flexible
vapor barrier film inner duct core.

c. Insulation: Provide inner duct core that is insulated with m nera
fi ber blanket type flexible insulation, mninmmof 25 mr one inch
thick. Provide insulation covered on exterior with manufacturer's
standard fire retardant vapor barrier jacket for flexible round duct.

2.9.1.2 I nsul ated Nonnetal lic Fl exible Duct Runouts

Use flexible duct runouts only where indicated. Runout length is indicated
on the drawings, and is not to exceed 1.5 m 5 feet. Provide runouts that
are preinsulated, factory fabricated, and that conmply w th NFPA 90A and

UL 181. Provide either field or factory applied vapor barrier. Provide
not less than 0.60 L 20 ounce gl ass fabric duct connectors coated on both
sides with neoprene. \Were coil induction or high velocity units are
supplied with vertical air inlets, use a streanlined, vaned and nmtered

el bow transition piece for connection to the flexible duct or hose.

Provi de a di e-stanped el bow and not a flexible connector as the |ast el bow
to these units other than the vertical air inlet type.. Insulated flexible
connectors are allowed as runouts. Provide insulated material and vapor
barrier that conformto the requirenments of Section 23 07 00 THERMAL

| NSULATI ON FOR MECHANI CAL SYSTEMS. Do not expose the insulation nmaterial
surface to the air stream
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2.9.1.3 Ceneral Service Duct Connectors

Provide a flexible duct connector approximtely 150 nr 6 inches in width
where sheet netal connections are made to fans or where ducts of dissinilar
metal s are connected. For round/oval ducts, secure the flexible materi al
by stainless steel or zinc-coated, iron clinch-type draw bands. For
rectangul ar ducts, install the flexible material |ocked to netal collars
usi ng normal duct construction nethods. Provide a conposite connector
systemthat conplies with UL 214 and is classified as "flane-retarded
fabrics" in UL Bld Mat Dir.

2.9.1.4 H gh Tenperature Service Duct Connections

Provide material that is approximately 2.38 mr 3/32 inch thick, 1.2 to 1.36
kg per square neter 35 to 40-ounce per square yard wei ght, plain weave
fibrous glass cloth with, nickel/chrone wire reinforcenent for service in
excess of 650 degrees C 1200 degrees F

2.9.1.5 Al um num Duct s

ASTM B 209N ASTM B 209, all oy 3003-H14 for al um num sheet and all oy 6061-T6
or equivalent strength for al um num connectors and bar stock

2.9.1.6 Copper Sheets
ASTM B 152/ B 152V, light cold rolled tenper.

2.9.1.7 Corrosion Resisting (Stainless) Steel Sheets
ASTM A 167

2.9.2 Duct wor k Accessori es

2.9.2.1 Duct Access Doors

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

NOTE: Provide duct access doors at regul ar
intervals to facilitate the cl eaning of duct systens
for applications requiring clean air supplies, such
as hospitals, |aboratories, electronics servicing
and simlar activities.

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

Provi de hinged access doors conform ng to SMACNA 1966 in ductwork and

pl enuns where indicated and at all air flow neasuring prinaries, automatic
danmpers, fire danpers, coils, thernostats, and other apparatus requiring
service and inspection in the duct system Provide access doors upstream
and downstream of air flow measuring primaries and heating and cooling
coils. Provide doors that are a mninmumr 375 by 450 mm 15 x 18 inches,

unl ess otherwi se shown. Where duct size does not acconmpdate this size
door, nmake the doors as large as practicable. Equip doors 600 by 600 mr 24
X 24 inches or larger with fasteners operable frominside and outside the
duct. Use insulated type doors in insulated ducts.

2.9.2.2 Fire Danpers
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NOTE: Indicate the location of each fire danper and
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details of the danper installations according to
NFPA 90A. Three-hour rated fire danmpers nust be
specifically identified on the drawi ngs. Use
pressure relief danper upstreamof the fire danper
for Arny and Air Force projects only.
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Use 1.5 hour rated fire danpers unless otherwi se indicated. Provide fire
dampers that conformto the requirenents of NFPA 90A and UL 555. Perform
the fire danper test as outlined in NFPA 90A. Provide a pressure relief
door upstreamof the fire danmper. |If the ductwork connected to the fire
danper is to be insulated then provide a factory installed pressure relief
danmper. Provide automatic operating fire danpers with a dynamic rating
suitable for the maximumair velocity and pressure differential to which it
is subjected. Provide fire danpers approved for the specific application
and install according to their listing. Equip fire danpers with a steel

sl eeve or adequately sized frane installed in such a nmanner that disruption
of the attached ductwork, if any, does not inpair the operation of the
danmper. Equip sleeves or frames with perinmeter nounting angles attached on
both sides of the wall or floor opening. Construct ductwork in fire-rated
floor-ceiling or roof-ceiling assenbly systems with air ducts that pierce
the ceiling of the assenblies in conformance with UL Fire Resistance.
Provide [curtain type with danper blades] [in the air streani [out of the
air strean] [or] [single blade type] [or] [nulti-blade type] fire danpers
Install dampers that do not reduce the duct or the air transfer opening
cross-sectional area. Install danpers so that the centerline of the danper
depth or thickness is located in the centerline of the wall, partition or
floor slab depth or thickness. Unless otherw se indicated, conply with the
installation details given in SVMACNA 1819 and in nanufacturer's
instructions for fire danpers. Perform acceptance testing of fire danpers
according to paragraph Fire Danper Acceptance Test and NFPA 90A.

2.9.2.3 Manual Bal anci ng Danpers
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NOTE: Show all vol ume danpers on the drawi ngs. Do
not rely upon diffuser and regi ster volune danpers
for bal anci ng.
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Furni sh manual bal anci ng danpers with accessi bl e operating nmechani snms. Use
chrom um pl ated operators (with all exposed edges rounded) in finished
portions of the building. Provide manual volune control danpers that are
operated by | ocking-type quadrant operators. Install danpers that are 2
gauges heavier than the duct in which installed. Unless otherw se

i ndi cated, provide opposed blade type multil eaf danpers wi th maxi nrum bl ade
wi dth of 300 mr 12 inches. Provide access doors or panels for al

conceal ed danper operators and | ocking setscrews. Provide stand-off
nmounting brackets, bases, or adapters not |ess than the thickness of the

i nsul ati on when the | ocking-type quadrant operators for danpers are
installed on ducts to be thermally insulated, to provide clearance between
the duct surface and the operator. Stand-off nounting itens shall be
integral with the operator or standard accessory of the danper nanufacturer

2.9.2.4 Automatic Snoke-Fire Danpers
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NOTE: Use this paragraph for Navy projects only.
When this paragraph is not used, delete "Autonatic
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Snoke- Fi re Danpers" fromthe submittal |ist

For snoke-fire danpers, use UL 555S Cass 111
unl ess the particular building and application such
as hospital dictates the use of UL 555S O ass |

i nst ead.
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Mul tiple blade type, 82 degrees C 180 degrees F fusible fire damper I|ink;
snmoke danper assenbly to include pneurmatically powered operator. UL 555 as
a 1.5 hour rated fire danper; further qualified under UL 555S as a | eakage
rated danper. Provide a | eakage rating under UL 555S that is no higher
than Cass [II] [or] [III] at an elevated tenperature Category B (121
degrees C 250 degrees F for 30 minutes). Ensure that pressure drop in the
damper open position does not exceed 25 Pa 0.1 inch water gauge with
average duct velocities of 13 nisecond 2500 fpnm.

.9.2.5 Aut omat i ¢ Snoke Danpers
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NOTE: Use this paragraph for Navy projects only.
When this paragraph is not used, delete "Automatic
Snoke Danpers" fromthe submittal |ist.

For snoke-fire danpers, use UL 555S Class |11,

unl ess the particular building and application such
as hospital dictates the use of UL 555S C ass |

i nst ead.
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UL listed nultiple blade type, supplied by snoke danper manufacturer, with
pneurati c danper operator as part of assenbly. (Qualified under UL 555S
with a | eakage rating no higher than Cass [II] [or] [III] at an el evated
tenmperature Category B (121 degrees C 250 degrees F for 30 m nutes).

Ensure that pressure drop in the danper open position does not exceed 25 Pa
0.1 inch water gauge with average duct velocities of 13 nfisecond 2500 fpn

.9.2.6 Air Deflectors and Branch Connecti ons
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NOTE: Air deflectors are for Arny and Air Force
projects only.
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Provide air deflectors at all duct mounted supply outlets, at takeoff or
extension collars to supply outlets, at duct branch takeoff connections,
and at 90 degree el bows, as well as at |ocations as indicated on the

drawi ngs or otherw se specified. Conical branch connections or 45 degree
entry connections are allowed in |lieu of deflectors for branch

connections. Furnish all air deflectors, except those installed in 90
degree el bows, with an approved neans of adjustment. Provide easily
accessi ble neans for adjustnent inside the duct or froman adjustnment with
sturdy lock on the face of the duct. Wen installed on ducts to be
thermal ly insulated, provide external adjustnments with stand-off nounting
brackets, integral with the adjustnent device, to provide clearance between
the duct surface and the adjustnment device not |ess than the thickness of
the thermal insulation. Provide factory-fabricated air deflectors

consi sting of curved turning vanes or |ouver bl ades designed to provide

uni formair distribution and change of direction with minimum turbul ence or
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2.

2

pressure loss. Provide factory or field assenbled air deflectors. Mke
adjustnment fromthe face of the diffuser or by position adjustnment and | ock
external to the duct. Provide stand-off brackets on insul ated ducts as
descri bed herein. Provide fixed air deflectors, also called turning vanes,
in 90 degree el bows.

.9.3 Damper s

Where outdoor air supply and exhaust air danpers are required they shal
have a maxi mum | eakage rate when tested in accordance with AMCA 500-D as
required by ASHRAE 90.1 - SI ASHRAE 90.1 - |P, including: Maxinmm Danper
Leakage for: 1) dimte Zones 1,2,6,7,8 the maxi num danper | eakage at 250
Pa 1.0 inch w.g. for notorized danpers is 20 L/s per square nm 4 cfm per sq
ft of danper area and non-notorized danmpers are not allowed. 2) All other
Climate Zones the maxi mum danper | eakage at 250 Pa 1.0 inch w.g. is 50 L/s
per square nm 10 cfmper sq ft and for non-notorized danpers is 100 L/s per
square nm 20 cfmper sq ft of danper area.

Danpers snaller than 600 m 24 inches in either direction may have | eakage
of 200 L/s per square nm 40 cfmper sq ft.

9.4 Pl enuns and Casings for Field-Fabricated Units
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NOTE: If field-fabricated air handling units are
not used, delete this paragraph entirely. Delete
i napplicable sentences or itenms. Delete the
push-button station if not required.
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.9.4.1 Pl enum and Casi ngs

Fabricate and erect plenuns and casings as shown in SMACNA 1966, as
appl i cable. Construct system casing of not less than 1.6 mr 16 gauge

gal vani zed sheet steel. Furnish cooling coil drain pans with 25 mr 1 inch
threaded outlet to collect condensation fromthe cooling coils. Fabricate
drain pans fromnot lighter than 1.6 mr 16 gauge steel, gal vani zed after
fabrication or of 1.3 mr 18 gauge corrosi on-resisting sheet stee
conform ng to ASTM A 167, Type 304, welded and stiffened. Thermally

i nsul ate drain pans exposed to the atnosphere to prevent condensation

Coat insulation with a flame resistant waterproofing material. Provide
separate drain pans for each vertical coil section, and a separate drain
line for each pan. Size pans to ensure capture of entrained noisture on
the downstreamair side of the coil. Seal openings in the casing, such as
for piping connections, to prevent air |eakage. Size the water seal for
the drain to maintain a pressure of at least 500 Pa 2 inch water gauge
greater than the nmaxi mum negative pressure in the coil space.

.9.4.2 Casi ng

Term nate casings at the curb line and bolt each to the curb using
gal vani zed angl e, as indicated in SVACNA 1966.

2.9.4.3 Access Doors
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NOTE: Determine whether an electrical push-button
to stop the fan by a person inside the casing is
required. If required, check the drawi ngs to ensure
that the itemis shown, and properly coordi nated
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with electrical drawings. Use push-button stations
for Arny and Air Force projects only.
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Provi de access doors in each section of the casing. Wld doorfranes in

pl ace, gasket each door with neoprene, hinge with m ninumof two brass

hi nges, and fasten with a mininmumof two brass tension fasteners operable
frominside and outside of the casing. Were possible, make doors 900 x
450 nr 36 x 18 inches and |l ocate themr 450 mr 18 inches above the fl oor.
Where the space avail abl e does not accommobdate doors of this size, use
doors as large as the space accommpbdates. Sw ng doors so that fan suction
or pressure holds doors in closed position, airtight. Provide a
push-button station, located inside the casing, to stop the supply.

.9.4.4 Fact ory- Fabricated | nsul ated Sheet Metal Panels

Factory-fabricated conponents are allowed for field-assenbled units,
provided all requirenents specified for field-fabricated pl enuns and
casings are net. Provide panels of nodul ar design, pretested for
structural strength, thermal control, condensation control, and acoustica
control. Seal and insulate panel joints. Provide and gasket access doors
to prevent air |eakage. Provide panel construction that is not |ess than
one mr 20 gauge gal vani zed sheet steel, assenbled with fasteners treated
agai nst corrosion. Provide standard |l ength panels that deflect not nore
than 13 mr 1/2 inch under operation. Construct details, including joint
sealing, not specifically covered, as indicated in SMACNA 1966. Construct
the plenuns and casings to withstand the specified internal pressure of the
air systens.

.9.4.5 Duct Li ner
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NOTE: If duct liner is used, renmpve this paragraph
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Unl ess ot herwi se specified, duct liner is not permtted.

.9.5 Sound Attenuation Equi pnent
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NOTE: Use sound attenuators or acoustical duct
liner only where acoustical treatnment is required
and there are no other suitable alternatives. Do
not use acoustical duct liner in nedical facilities.

Refer to UFC 3-450-02, Noise and Vibration, for
noi se criteria. Include sound power |evels required
in the appropriate schedule on the draw ngs.
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a. For systems with total pressure above 1 kPa 4 |nches Water Gauge:
Provi de sound attenuators on the discharge duct of each fan operating

at a total pressure above 1 kPa 4 inch water gauge, and, when

i ndi cated, at the intake of each fan system Provide sound attenuators
el sewhere as indicated. Provide factory fabricated sound attenuators,
tested by an independent |aboratory for sound and perfornance
characteristics. Provide a net sound reduction as indicated. Maxinum
perm ssible pressure drop is not to exceed 157 Pa 0.63 inch water gauge.
Construct traps to be airtight when operating under an internal static
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pressure of 2.5 kPa 10 inch water gauge. Provide air-side surface
capabl e of withstanding air velocity of 50 nis 10,000 fpn. Certify

t hat the equi pnent can obtain the sound reduction val ues specified
after the equipnent is installed in the systemand coordinated with the
sound information of the systemfan to be provided. Provide sound
absorbing material conformng to ASTM C 1071, Type | or Il. Provide
sound absorbing material that neets the fire hazard rating requirenents
for insulation specified in Section 23 07 00 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS. For connection to ductwork, provide a duct
transition section. Factory fabricated double-walled internally

i nsul ated spiral |ock seam and round duct and fittings designed for
hi gh pressure air systemcan be provided if conplying with requirenents
specified for factory fabricated sound attenuators, in lieu of factory
fabricated sound attenuators. Construct the doubl e-walled duct and
fittings froman outer metal pressure shell of zinc-coated steel sheet,
25 nmr 1 inch thick acoustical blanket insulation, and an interna
perforated zinc-coated netal liner. Provide a sufficient |length of run
to obtain the noise reduction coefficient specified. Certify that the
sound reduction value specified can be obtained within the |ength of
duct run provided. Provide welded or spiral |ock seans on the outer
sheet netal of the double-walled duct to prevent water vapor
penetration. Provide duct and fittings with an outer sheet that
conforms to the nmetal thickness of high-pressure spiral and round ducts
and fittings shown in SMACNA 1966. Provide acoustical insulation with
a thermal conductivity "k" of not nore than 0.0389 WmK 0.27

Bt u/i nch/ square foot/hour/degree F at 24 degrees C 75 degrees F mean
tenmperature. Provide an internal perforated zinc-coated metal |iner
that is not less than 0.7 mr 24 gauge with perforations not |arger than
6.35 mr 1/4 inch in dianmeter providing a net open area not |ess than 10
percent of the surface.

b. For systemw th total pressure of 1 kPa 4 Inch Water Gauge and
Lower: Use sound attenuators only where indicated. Provide factory
fabricated sound attenuators that are constructed of gal vani zed stee
sheets. Provide attenuator with outer casing that is not |ess than
0.85 mr 22 gauge. Provide fibrous glass acoustical fill. Provide net
sound reduction indicated. Obtain values on a test unit not |ess than
600 by 600 mm 24 by 24 inches outside dinmensions nmade by a certified
national ly recogni zed i ndependent acoustical |aboratory. Provide air
flow capacity as indicated or required. Provide pressure drop through
the attenuator that does not exceed the value indicated, or that is not
in excess of 15 percent of the total external static pressure of the
air handling system whichever is less. Acoustically test attenuators
with netal duct inlet and outlet sections while under the rated air
flow conditions. Include with the noise reduction data the effects of
flanking paths and vibration transm ssion. Construct sound attenuators
to be airtight when operating at the internal static pressure indicated
or specified for the duct system but in no case |l ess than 500 Pa 2

i nch wat er gauge.

c. For acoustical duct liner: Use fibrous glass designed exclusively
for lining ductwork and conformng to the requirenents of ASTM C 1071
Type | and Il. Provide uniformdensity, graduated density, or dua
density liner conposition, as standard with the manufacturer. Provide
not less than 25 mr 1 inch thick coated lining. Were acoustical duct
l[iner is used, provide the thernmal equivalent of the insulation
specified in Section 23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS
for liner or conbination of liner and insulation applied to the
exterior of the ductwork. |Increase duct sizes shown to conpensate for
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2.

the thickness of the lining used. [In lieu of sheet netal duct with
field-applied acoustical |ining, provide acoustically equival ent

| engt hs of fibrous glass duct or factory fabricated doubl e-wall ed
internally insulated duct with perforated |iner.]

9.6 Diffusers, Registers, and Gilles
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NOTE: Coordi nate with paragraph Sound Attenuation
Equi pnent .

If diffusers or registers or grilles are not
required, delete reference to the onmtted itens.

Del ete specified performance characteristics
peculiar to the omitted items. |If any one or two of
the three types of units are onitted, delete the
correspondi ng subpar agraph
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Provide factory-fabricated units of [steel] [corrosion-resistant steel]

[or] [aluminun] that distribute the specified quantity of air evenly over
space intended w t hout causing noticeable drafts, air novenent faster than
0.25 m's 50 fpm in occupied zone, or dead spots anywhere in the conditioned
area. Provide outlets for diffusion, spread, throw, and noise |level as
required for specified performance. Certify performance according to
ASHRAE 70. Provide sound rated and certified inlets and outlets according
to ASHRAE 70. Provide sound power |evel as indicated. Provide diffusers
and registers with volunme danper with accessible operator, unless otherw se
indicated; or if standard with the manufacturer, an automatically
controll ed device is acceptable. Provide opposed bl ade type vol une danpers
for all diffusers and registers, except linear slot diffusers. Provide
linear slot diffusers with round or elliptical bal ancing danpers. \Where
the inlet and outlet openings are |located less than 2 m 7 feet above the
floor, protect themby a grille or screen according to NFPA 90A.

.9.6.1 Di ffusers

Provide diffuser types indicated. Furnish ceiling nounted units with
anti-snudge devices, unless the diffuser unit ninimzes ceiling snmudging
through design features. Provide diffusers with air deflectors of the type
indicated. Provide air handling troffers or conbination Iight and ceiling
di ffusers conforming to the requirenents of UL Electrical Constructn for
the interchangeabl e use as cooled or heated air supply diffusers or return

air units. Install ceiling mounted units with rinms tight against ceiling.
Provi de sponge rubber gaskets between ceiling and surface nounted diffusers
for air |eakage control. Provide suitable trimfor flush nounted

di ffusers. For connecting the duct to diffuser, provide duct collar that
is airtight and does not interfere with volume controller. Provide return
or exhaust units that are simlar to supply diffusers.

.9.6.2 Perforated Plate D ffusers
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NOTE: Use this paragraph for Navy projects only.
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Provi de adjustable [one-way,] [two-way,] [three-way,] [or] [four-way] air
pattern controls as indicated. Provide diffuser faceplates that do not sag
or deflect when operating under design conditions.
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2.9.6.3 Li near Diffusers
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NOTE: Use this paragraph for Navy projects only.
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Make joints between diffuser sections that appear as hairline cracks.
Provide alignnent slots for insertion of key strips or other conceal ed
means to align exposed butt edges of diffusers. [Equip with plaster franes
when nmounted in plaster ceiling.] Do not use screws and bolts in exposed
face of franes or flanges. Metal-fill and ground snooth franes and fl anges
exposed below ceiling. Furnish separate pivoted or hinged adjustable

ai r-vol ume- danmper and separate air-deflection bl ades.

2.9.6.4 Security Ceiling Diffusers
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NOTE: Use this paragraph for brig facilities only.
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Provide diffusers that are steel with faceplate, fixed diffusion |ouvers,
with flat surface margin, and an opposed bl ade danper. Provide faceplate
that is 1.9 mm 14 gage minimumwi th 13 by 13 nmholes on 5 nmm 1/2 by 1/2
inch holes on 3/16 inch spacing and a mininumfree area of 45 percent.

2.9.6.5 Regi sters and Gilles

Provide units that are four-way directional -control type, except provide
return and exhaust registers that are fixed horizontal or vertical |ouver
type simlar in appearance to the supply register face. Furnish registers
wi t h sponge-rubber gasket between flanges and wall or ceiling. Instal

wal | supply registers at least 150 nmm 6 inches below the ceiling unless
otherwi se indicated. Locate return and exhaust registers 150 nr 6 inches
above the floor unless otherw se indicated. Achieve four-way directiona
control by a grille face which can be rotated in 4 positions or by

adj ustnent of horizontal and vertical vanes. Provide grilles as specified
for registers, wthout volunme control danper

2.9.6.6 Regi sters
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NOTE: Use this paragraph for Navy projects only.
Del ete paragraph, "Registers and Grilles,"” when this
par agraph is used.
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Doubl e- defl ecti on supply registers. [Provide manufacturer-furnished vol une
danpers. Provide volune danpers of the group-operated, opposed-blade type
and key adjustable by inserting key through face of register. Operating
mechani sm shall not project through any part of the register face

Aut omatic volunme control devices are acceptable.] [Provide exhaust and
return registers as specified for supply registers, except provide exhaust
and return registers that have a single set of nondirectional face bars or
vanes havi ng the sane appearance as the supply registers.] [Set face bars
or vanes at [___ ] degrees.]
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2.9.6.7 Security Supply Air Registers Except in Cells
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NOTE: Use this paragraph for brig facilities only.
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Provide supply air registers, except in prisoner cells and prisoner hol ding
cells, that are steel with individually adjustable horizontal and vertica
vanes, perforated faceplate, flat surface margin and opposed bl ade danper.
Put vertical vanes in front; with 19 mr 3/4 inch o.c. vane spacing.

Provide a 1.9 mm 14 gage (mininmum perforated faceplate with 13 by 13 nm
holes on 5 mr 1/2 by 1/2 inch holes on 3/16 inch spacing and a mninmumfree
area of 45 percent.

2.9.6.8 Security Return and Qther Air Registers Except in Cells
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NOTE: Use this paragraph for brig facilities only.
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Provide return, exhaust, transfer and relief air registers, except in
prisoner cells and prisoner holding cells, that are steel with perforated
faceplate, flat surface nargin, opposed blade danper, and duct nounting

sl eeve. Provide 14 gage (mninun) faceplate with 13 by 13 mmholes on 5 mv

1/2 by 1/2 inch holes on 3/16 inch spacing and a mninmum free area of 45
percent .

2.9.6.9 Security Supply Air Registers in Cells
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NOTE: Use this paragraph for brig facilities only.
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Provide supply air registers in prisoner cells and prisoner holding cells
that are steel with perforated faceplate, flat surface nargin, extension
sl eeve, opposed bl ade danper, and back nounting flanges. Provide a 1.9 mr
14 gage (mninmum faceplate with 13 by 13 mmholes on 5 nr 1/2 by 1/2 inch
hol es on 3/16 inch spacing and a mninmumfree area of 45 percent. Provide
a 14 gage (mninmum wall sleeve

2.9.6.10 Security Return and Qther Type Air Registers in Cells
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NOTE: Use this paragraph for brig facilities only.
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Provide steel return, exhaust, transfer and relief air registers in
prisoner cells and prisoner holding cells with perforated faceplate, flat
surface margin, wall sleeve, opposed bl ade danper, and back nounting
flanges. Provide 1.9 mr 14 gage (mninum faceplate with 13 by 13 nm hol es
on 5 mr 1/2 by 1/2 inch holes on 3/16 inch spacing and a mninmumfree area
of 45 percent. Provide a 14 gage (mnimunmywall sl eeve.

2.9.7 Louvers
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NOTE: Ensure that |ouver selection includes
consi deration of paraneters such as pressure drop
and wat er penetration.
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Provide |l ouvers for installation in exterior walls that are associated with
the air supply and distribution system as specified in Section [07 57 13
FLASHI NG AND SHEET METAL] [08 91 00 METAL [WALL][ AND ][ DOOR] LOUVERS].

.9.8 Air Vents, Penthouses, and Goosenecks

Fabricate air vents, penthouses, and goosenecks from gal vani zed steel [or
al um nun] sheets with gal vani zed[ or alum nuni structural shapes. Provide
sheet netal thickness, reinforcenment, and fabrication that conformto
SIVACNA 1966. Accurately fit and secure |ouver blades to frames. Fold or
bead edges of |ouver blades for rigidity and baffle these edges to exclude
driving rain. Provide air vents, penthouses, and goosenecks with bird
screen.

.9.9 Bird Screens and Frames

Provide bird screens that conformto ASTM E 2016, No. 2 nesh, al um num or
stainless steel. Provide "nediumlight" rated al um num screens. Provide
"light" rated stainless steel screens. Provide renmpovable type franes
fabricated fromeither stainless steel or extruded al um num

2.9.10 Radon Exhaust Ductwork

Fabri cate radon exhaust ductwork installed in or beneath slabs from
Schedul e 40 PVC pipe that conforms to ASTM D 1785. Provide fittings that
conformto ASTM D 2466. Use solvent cenent conforming to ASTM D 2564 to
nmake joints. Oherw se provide nmetal radon exhaust ductwork as specified
her ei n.

.10 AR SYSTEMS EQUI PMENT
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NOTE: Required itens in this paragraph are
det erm ned by whether field-fabricated air handling
units apply or whether equi pnent external to air

handling units are used in the distribution system
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2.10.1 Fans
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NOTE: Coordi nate with paragraph Sound Attenuation
Equi pnent. I nclude any applicable noise criteria in
appropriate equi pnent schedul e on the draw ngs.

Refer to UFC 3-450-02, Design: Noise and Vibration
Control, for vibration criteria. Detail vibration
isolation required on the drawings and include it in
t he appropriate schedul e.

Desi gn and detail ductwork near air noving devices
to mninze systemeffect on the fans in accordance
with AMCA 201. Add systemeffect to the duct
friction loss and indicate fan static pressure on
drawi ngs for the designed ductwork configuration

Indicate the | ocation of each duct snpke detector in
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t he HVAC system and include the detectors on the
schematic and associ ated | adder diagram Provide
duct snoke detectors according to NFPA 90A. Duct
detectors are intended to shut associated air

di stribution fans and snoke danpers, if provided.
Duct snmoke detectors are not for use inside ducts
wher e anbi ent tenperatures exceeds 38 degrees C (100
degrees F).

When the building is equipped with a fire alarm
system connect the duct snoke detectors to the fire
al arm control panel (FACP) for alarminitiation
Show wiring to the FACP for either new or existing
fire al arm systens.

In order to conply with the Energy Policy Act of
2005 energy consunption |levels nust be at |east 30
percent below the I evel required by ASHRAE

90. 1-2004. Ensure that the efficiency specified
shall permt unlimted conpetition anpong at | east
t hree manuf acturers.

Fans with notors greater than 0.5 kW (3/4 hp) shal
have automatic controls capabl e of shutting off fans
when not required.

HVAC systens having a total fan system power
exceeding 3.7 kW (5 hp) shall neet the provisions of
ASHRAE 90. 1. These include ASHRAE 90.1, Table
6.5.3.1, Fan Power Linmitation:

For supply air volunes |less than 9,400 L/s (20,000
cfm the allowabl e nanmepl ate notor power for a
constant volune fan is 1.9 kW1000 L/s (1.2 hp/1000
cfm and for a variable volunme fan is 2.7 kW 1000
L/'s (1.7 hp/ 1000 cfnm

For supply air volunmes of 9,400 L/s (20,000 cfm and
greater the all owabl e nanepl ate notor power for a
constant volune fan is 1.7 kW 1000 L/s(1.1 hp/ 1000
cfmand for a variable volunme fan is 2.4 kW1000 L/s
(1.5 hp/ 1000 cfm
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Test and rate fans according to AMCA 210. Calculate systemeffect on air
novi ng devices in accordance with AMCA 201 where installed ductwork differs
fromthat indicated on drawings. Install air noving devices to nminimze
fan systemeffect. Were systemeffect is unavoidable, determ ne the nost
effective way to accomodate the inefficiencies caused by systemeffect on
the installed air nmoving device. The sound power |evel of the fans shal

not exceed 85 dBA when tested according to AMCA 300 and rated in accordance
with AMCA 301. Provide all fans with an AMCA seal. Connect fans to the
notors either directly or indirectly with V-belt drive. Use V-belt drives
designed for not less than [150] [140] [120] percent of the connected
driving capacity. Provide variable pitch notor sheaves for 11 kW 15 hp and
bel ow, and fixed pitch as defined by AHRI Cuideline D. Select variable
pitch sheaves to drive the fan at a speed which can produce the specified
capacity when set at the approxi mate m dpoint of the sheave adjustnent.
When fixed pitch sheaves are furnished, provide a replaceabl e sheave when
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needed to achieve systemair bal ance. Provide notors for V-belt drives
with adjustable rails or bases. Provide renovable nmetal guards for al
exposed V-belt drives, and provi de speed-test openings at the center of all
rotating shafts. Provide fans with personnel screens or guards on both
suction and supply ends, except that the screens need not be provided,

unl ess ot herwi se indicated, where ducts are connected to the fan. Provide
fan and notor assenblies with vibration-isolation supports or nmountings as
indicated. Use vibration-isolation units that are standard products with
publi shed | oading ratings. Select each fan to produce the capacity
required at the fan static pressure indicated. Provide sound power |eve
as indicated. otain the sound power |evel values according to AMCA 300.
Provi de standard AMCA arrangenent, rotation, and di scharge as indicated.
Provi de power ventilators that conformto UL 705 and have a UL | abel

.10.1.1 Centrifugal Fans

Provide fully enclosed, single-width single-inlet, or double-w dth

doubl e-inlet centrifugal fans, with AMCA Pressure Class I, Il, or IIl as
required or indicated for the design system pressure. Provide inpeller
wheel s that are rigidly constructed and accurately bal anced both statically
and dynamically. [Provide forward curved or backward-inclined airfoi
design fan bl ades in wheel sizes up to 750 nmr 30 inches. Provide
backward-inclined airfoil design fan blades for wheels over 750 mr 30
inches in dianeter]. [Provide open-wheel radial type booster fans for
exhaust dryer systems, and fans suitable for conveying lint and the
tenperatures encountered. Equip the fan shaft with a heat slinger to

di ssi pate heat buildup along the shaft. Install an access (service) door
to facilitate maintenance to these fans.] Provide fan wheels over 900 nm
36 inches in dianeter with overhung pulleys and a bearing on each side of
the wheel. Provide fan wheels 900 mm 36 inches or less in dianmeter that
have one or nore extra | ong bearings between the fan wheel and the drive.
Provi de sl eeve type, self-aligning and self-o0iling bearings with oi
reservoirs, or precision self-aligning roller or ball-type with accessible
grease fittings or permanently lubricated type. Connect grease fittings to
tubing for serviceability froma single accessible point. Provide L50
rated bearing life at not |ess than 200,000 hours as defined by ABVA 9 and
ABVA 11. Provide steel, accurately finished fan shafts, with key seats and
keys for inpeller hubs and fan pulleys. Provide fan outlets of anple
proportions, designed for the attachnent of angles and bolts for attaching
flexi ble connections. Provide[[nmanually] [automatically] operated inlet
vanes on suction inlets. Provide [manually] [autonatically] operated

outl et danpers.] Unless otherw se indicated, provide notors that do not
exceed 1800 rpm and have [open] [dripproof] [totally encl osed]

[ expl osi on-proof] enclosures. [Provide [manual] [magnetic]
[across-the-line] [reduced-voltage-start] type notor starters with

[ general - purpose] [weather-resistant] [watertight] enclosure.] [Provide
renote manual switch with pilot indicating |light where indicated.]

.10.1.2 In-Line Centrifugal Fans

Provide in-line fans with centrifugal backward inclined bl ades, stationary
di scharge conversion vanes, internal and external belt guards, and

adj ustabl e notor nounts. Mount fans in a wel ded tubular casing. Provide a
fan that axially flows the air in and out. Streamine inlets with
conversion vanes to eliminate turbul ence and provi de snooth di scharge air
flow Enclose and isolate fan bearings and drive shafts fromthe air
stream Provide precision, self aligning ball or roller type fan bearings
that are seal ed against dust and dirt and are permanently | ubricated.
Provide L50 rated bearing |life at not |ess than 200,000 hours as defined by
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ABVA 9 and ABVA 11.[ Provide motors with [open][dripproof][totally

encl osed] [expl osion-proof] enclosure.] [Provide [manual] [nmagnetic] notor
starters across-the-line with [general -purpose] [weather-resistant]

[ expl osi on-proof] enclosures.][ Provide renote nmanual switch with pilot

i ndicating |ight where indicated.]

.10.1.3 Axi al Fl ow Fans

Provide axial flow fans conplete with drive conponents and belt guard, wth
steel housing, cast fan wheel, cast or welded steel diffusers, fan shaft,
bearings, and mounting frame as a factory-assenbled unit. Provide fan
wheel s that are dynamically bal anced and keyed to the fan shaft, with
radially projecting blades of airfoil cross-section. Enclose and isolate
fan bearings and drive shafts fromthe air stream Permanently |ubricate
fan bearings or provide themw th accessible grease fittings. Provide
precision self-aligning ball or roller type fan bearings that are seal ed
agai nst dust and dirt. Provide fan bearings that have a L50 rated bearing
life at not |ess than 200,000 hours of operation as defined by ABVA 9 and
ABVA 11. Provide fan inlets with an aerodynanically shaped bell and an
inlet cone. Install diffuser or straightening vanes at the fan discharge
to mnimze turbul ence and provide snooth discharge air flow Furnish fan
unit with [inlet and outlet flanges,] [inlet screen,] [duct equalizer
section,] and [manual] [automatic] operation adjustable inlet vanes.

Unl ess ot herwi se indicated, provide notors that do not exceed 1800 rpm and
have [open] [dripproof] [totally enclosed] [explosion-proof] enclosure.

[ Provide [manual] [magnetic] nmotor starters across-the-line with

[ general - pur pose] [weat her-resistant] [explosion-proof] enclosure.]
[Provide renmbte manual switch with pilot indicating |ight where indicated.]

.10.1. 4 Panel Type Power Wall Ventilators

Provi de propeller type fans, assenbled on a reinforced netal panel with
venturi opening spun into panel. Provide direct or V-belt driven fans with
wheel s | ess than 600 mr 24 inches in dianmeter and provide V-belt driven
fans with wheels 600 mr 24 inches in dianeter and |arger. Provide fans
with wall mounting collar. Provide lubricated bearings. Equip fans with
wheel and notor side netal or wire guards which have a corrosion-resistant
finish. Provide [dripproof][totally enclosed fan cool ed] [ expl osi on- proof]
type nmotor enclosure. Install [gravity][notor operated] backdraft dampers
wher e indi cat ed.

.10.1.5 Centrifugal Type Power Vall Ventilators

Provide [direct][ or ][V-belt] driven centrifugal type fans with backward

i nclined, non-overloadi ng wheel. Provide renovabl e and weat her proof notor
housing. Provide unit housing that is designed for sealing to building
surface and for discharge and condensate dri ppage away from buil di ng
surface. Construct housing of heavy gauge alunmnum Equip unit with an
[alum num or plated steel wire discharge bird screen,] [disconnect switch,]
[[anodi zed al umi nunj[stainless steel] wall grille,] [manufacturer's
standard [gravity][notor-operated] danmper,] an airtight and |iquid-tight
netallic wall sleeve. Provide [totally enclosed fan cool ed] [dripproof]

[ expl osi on-proof] type notor enclosure. Use only lubricated bearings.

2.10.1.6 Centrifugal Type Power Roof Ventilators

khkkhkhhkkhhhdhdhdhhhddhhddhhdhhddhhddhhddhdhddhdhddhdddhddhddhddhddhhddhddhddrhrdrdrddrrdrxdx*x

NOTE: Del ete kitchen exhaust fan when not required.
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Provide [direct][ or ][V-belt] driven centrifugal type fans with backward
i nclined, non-overloading wheel. Provide hinged or renovabl e and
weat her proof notor conpartnent housing, constructed of heavy gauge
aluminum Provide fans with [birdscreen,] [disconnect switch,] [[gravity]
[nmotorized] danpers,] [sound curb,] [roof curb,] and [extended base].
Provi de [dripproof] [explosion-proof] type notor enclosure. Provide
centrifugal type kitchen exhaust fans according to UL 705, fitted with
V-belt drive, round hood, and w ndband upbl ast di scharge confi gurati on,
integral residue trough and collection device, with notor and power
transm ssi on conponents |ocated in outside positively air ventilated
conpartment. Use only lubricated bearings

2.10.1.7 Propel l er Type Power Roof Ventilators

Provide [direct][ or ]J[V-belt] driven fans. Provide hinged or renovable
weat hertight fan housing, fitted with franmed rectangul ar base constructed
of al um num or gal vani zed steel. Provide [totally enclosed fan cool ed]

[ expl osion-proof] type nmotors. Furnish notors with nonfusible, horsepower
rated, nmanual disconnect nount on unit. Furnish fans with [gravity] [notor
oper at ed] danpers, [birdscreen][sound curb][roof curb]. Use only

| ubricated bearings.

2.10.1.8 Air-Curtain Fans
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NOTE: Provide air curtains designed as fly fans on
all exterior entranceways to food preparation areas,
except where the entranceway is to be used only as
an energency exit. Include air curtains for service
wi ndows and service entries whenever feasible on the
exterior of the entranceway. Wen air curtains are
mounted in | ocations significantly above nornmal door
hei ghts, verify curtain air velocities and noi se

| evel s.

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

Provide fans that conformto AMCA 220 with AMCA seal. Furnish air curtains
wi th a weat her proof housing constructed of high inpact plastic or m ninmun
1.3 mr 18 gauge rigid wel ded steel. Provide backward curved,
non-overl oadi ng, centrifugal type fan wheels, accurately bal anced
statically and dynamically. Provide notors with totally enclosed fan

cool ed encl osures. Provide renpte nanual type notor starters with

weat her -resi stant encl osure actuated when the doorway served is open
Provide air curtains that attain the air velocities specified within 2
seconds follow ng activation. Provide bird screens at air intake and

di scharge openings. Provide air curtain unit or a nultiple unit
installation that is at |least as wi de as the opening to be protected.
Provide the air discharge openings to permt outward adjustnent of the
discharge air. Place installation and adjust according to the
manufacturer's witten recommendation. Furnish directional controls on air
curtains for service windows for easy clean or convenient renoval. Design
air curtains to prevent the adjustnent of the air velocities specified.
Make the interior surfaces of the air curtain units accessible for
cleaning. Provide certified test data indicating that the fan can provide
the air velocities required when fan is nmounted as indicated. Provide air
curtains designed as fly fans unless otherwi se indicated. [Provide air
curtains designed for use in service entranceways that develop an air
curtain not less than 75 mr 3 inches thick at the discharge nozzle.
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Provide air velocity that is not less than 8 mis 1600 fpmr across the entire
entryway when neasured 900 mr 3 feet above the floor.] [Provide air
curtains designed for use on customer entranceways that develop an air
curtain not less than 200 mr 8 inches thick at the di scharge opening.
Provide velocity that is not less than 3 m's 600 fpmr across the entire
entryway when neasured 900 mr 3 feet above the floor. Equip recirculating
type air curtains with readily renovable filters, or design the filters for
in-position cleaning. Provide readily accessible and easily cleanable air
capture conpartment or design for in-position cleaning.] [Provide air
curtains designed for use on service wi ndows that develop an air curtain
not |less than 200 nr 8 inches thick at the discharge opening. Provide air
velocity that is not less than 3 nis 600 fpmr across the entire openi ng of
the service wi ndow neasured 900 nm 3 feet bel ow the air discharge opening.]

2.10.1.9 Cei li ng Exhaust Fans

Provide centrifugal type, direct driven suspended cabi net-type ceiling
exhaust fans. Provide fans with acoustically insulated housing. Provide
chatter-proof backdraft danper. Provide egg-crate design or |ouver design
integral face grille. Munt fan notors on vibration isolators. Furnish
unit with nmounting flange for hanging unit from above. Provide U L. listed
f ans.

2.10.2 Coils
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NOTE: Research local conditions to determ ne the
ef fect of corrosive atnosphere on dissinmlar

metal s. \Where condenser or evaporator coils are to
be installed in corrosive atnospheres, rewite the
specification for coils and fins for these specific
conditions. Consider the following coil and fin
conbi nati ons based on past experience with the
suitability of these materials in dealing with the
| ocal conditions.

a. Copper coil and alum numfins, coated.

b. Copper coil and copper fins, coated.

c. Alumnumcoil and alumnumfins, coated.
d. Alunminumcoil and al umi num fins, uncoated.
e. Copper coil and copper fins, uncoated.

Provi de either phenolic, vinyl or

epoxy|[ sl sh] el ectrodeposition coating. For coils
with relatively close fin spacing such as those
found in nost unitary equi pnent, the phenolic or
epoxy[ sl sh] el ectrodeposition coating is preferred,
as these have | ess tendency to bridge across the
fins than vinyl, better thernmal conductivity than
vinyl and in many conditions weat hers better than

vi nyl .
EE IR R I Ik S I I Sk S I R R kS kS kI I kS S kR Sk

Provide fin-and-tube type coils constructed of seamn ess [copper][red brass]
tubes and [alum num [ or ][copper] fins nechanically bonded or soldered to
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the tubes.[ Provide copper tube wall thickness that is a nininmm of
[0.406][0.508][0.6096] mr [0.016][0.020][0.024] inches].[ Provide red
brass tube wall thickness that is a mininmmof [0.89][1.24] mr [0.035]
[0.049] inches]. [Provide alumnumfins that are [0.14][0.19] nmr
[0.0055][0.0075] inch mininmmthickness.][ Provide copper fins that are
0.114 mr 0.0045 inch mnimumthickness.] Provide casing and tube support
sheets that are not lighter than 1.6 mr 16 gauge gal vani zed steel, forned
to provide structural strength. Wen required, provide nultiple tube
supports to prevent tube sag. Test each coil at the factory under water
at not less than 2.76 MPa 400 psi air pressure and nake suitable for 1.38
MPa 200 psi working pressure and 149 degrees C 300 degrees F operating
tenperature unl ess otherwi se stated. Mount coils for counterflow service
Rate and certify coils to neet the requirenments of AHR 410.

2.10.2.1 Di rect - Expansi on Coil s
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NOTE: Use this paragraph for Arny and Air Force
projects only.
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Provi de suitable direct-expansion coils for the refrigerant involved.
Provide refrigerant piping that confornms to ASTM B 280 and cl ean, dehydrate
and seal. Provide seanl ess copper tubing suction headers or seanl ess or
resi stance wel ded steel tube suction headers w th copper connections.
Provi de supply headers that consist of a distributor which distributes the
refrigerant through seanl ess copper tubing equally to all circuits in the
coil. Provide circuited tubes to ensure m ni num pressure drop and maxi mum
heat transfer. Provide circuiting that permits refrigerant flow frominlet
to suction outlet wi thout causing oil slugging or restricting refrigerant
flowin coil. Provide field installed coils which are conpletely
dehydrated and sealed at the factory upon conpl etion of pressure tests.

.10.2.2 Water Coils

Install water coils with a pitch of not less than 10 nmn 1/8 inch/foot of
the tube length toward the drain end. Use headers constructed of cast
iron, wel ded steel or copper. Furnish each coil with a plugged vent and
drai n connection extending through the unit casing. Provide renovable
water coils with drain pans.

.10.2.3 Steam Heating Coils

Construct steamcoils fromcast sem steel, welded steel or copper headers,
and [red brass][copper] tubes. Construct headers from cast iron, wel ded
steel or copper. Provide fin tube and header section that float within the
casing to allow free expansion of tubing for coils subject to high pressure
steam service. Provide each coil with a field or factory installed vacuum
breaker. Provide single-tube type coils with tubes not |less than 13 mr 1/2
inch outside diameter, except for steam preheat coils. Provide supply
headers that distribute steamevenly to all tubes at the indicated steam
pressure. Factory test coils to ensure that, when supplied with a uniform
face velocity, tenperature across the leaving side is uniformwith a

maxi mum variation of no nore than 5 percent.

.10.2. 4 St eam Preheat (Nonfreeze) Coils

Provi de steamdi stribution-tube type steam (nonfreeze) coils with
condensi ng tubes not less than 25 mr 1 inch outside dianeter for tube
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lengths 1.5 m 60 inches and over and 13 mr 1/2 inch outside dianeter for
tube lengths under 1.5 m 60 inches. Construct headers from cast iron,

wel ded steel, or copper. Provide distribution tubes that are not |ess than
15 mr 5/8 inch outside dianmeter for tube lengths 1.5 m 60 i nches and over
and 10 mr 3/8 inch outside dianeter for tube |lengths under 1.5 m 60 inches
with orifices to discharge steamto condensing tubes. |Install distribution
tubes concentric inside of condensing tubes and hold securely in

alignment. Limt nmaxinumlength of a single coil to 3.66 nm 144 inches.
Factory test coils to ensure that, when supplied with a uniform face

vel ocity, tenperature across the leaving side is uniformwth a maxi mum
variation of no nore than 5 percent.

.10.2.5 El ectric Heating Coi
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NOTE: Use this paragraph for Navy projects only.
Choose the second set of brackets if an
air-conditioning unit for EDP is specified.
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Provide an electric duct heater coil in accordance with UL 1995 and NFPA 70.
Provi de duct- or unit-nmounted coil. Provide [nickel chrom um resistor,
single stage, strip] [nickel chromumresistor, single stage, strip or
stainless steel, fin tubular] type coil. Provide coil with a built-in or
surface-nmounted high-limt thernmostat interlocked electrically so that the
coil cannot be energized unless the fan is energi zed. Provide gal vani zed
steel or alum numcoil casing and support brackets. Munt coil to

el i m nate noi se from expansi on and contraction and for conplete
accessibility for service.

.10.2.6 Eli m nat ors
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NOTE: Use this paragraph for Navy projects only.
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Equi p each cooling coil having an air velocity of over 2 nmls 400 fpm
through the net face area with noisture elimnators, unless the coi
manuf act urer guarantees, over the signature of a responsible conpany
official, that no noisture can be carried beyond the drip pans under actua
conditions of operation. Construct of mninum 24 gage [zinc-coated steel]
[ copper] [copper nickel] [or] [stainless steel], renovable through the
nearest access door in the casing or ductwork. Provide elimnators that
have not |ess than two bends at 45 degrees and are spaced not nore than 63
mr 2-1/2 inches center-to-center on face. Provide each bend with an
integrally formed hook as indicated in the SMACNA 1884.

.10. 2.7 Sprayed Coil Dehumidifiers
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NOTE: Use this paragraph for Navy projects only.
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Provi de assenbly with reinforced, braced, and externally insulated

gal vani zed steel casing, vertical in-line spray punp, bronze self-cleaning
spray nozzles, galvanized steel pipe spray headers, adjustable float valve
wi th repl aceabl e neoprene seat, manufacturer's standard cooling coil, and

wel ded bl ack steel drain tank. Provide overflow drain, nake-up, and bl eed
connecti on.
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2.10.2.8 Corrosion Protection for Coastal Installations
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NOTE: Use this paragraph for Navy projects only.

Specify corrosion protection for exterior HVAC

equi prent, including air handling units, heat
exchanger coil surfaces, equipnent casings,
air-cooled water chiller coils, heat punps, and air
conditioning units, that is exposed to the weat her
within 8 km (5 mles) of a sea (salt) water coast.

At these coastal |ocations, this corrosion
protection is also required on HVAC equi pnent within
buil dings that are subject to the outside weather
conditions. Specifically, equipnent requiring
protection is defined as the first HVAC equi pnent
(excluding louvers) net by the outside air in the
supply air ductwork system

Specifier will survey the HVAC equi pnment narket

pl ace, find and specify the nanufacturer's standard
of f-the-shel ve anti-corrosion options for "coastal"
or "sea coast" installations. Specify the various

systenms (utilizing the word "or") offered by three

conpetitive equi pnent selections. This approach is
by far less costly than specifying custom corrosion
protection.

Manuf acturer's standard of f-the-shel ve
anti-corrosion options for "coastal" or "sea coast"
installations also vary with type and size of HVAC
equi pnent .

After thorough investigation of the conmerci al

mar ket, determ nes manufacturer's standard

of f-t he-shel ve anti-corrosion options are not
avai l abl e for the selected equi pment, contact the
Mechani cal Desi gn Branch, NAVFACENGCOM f or
consultation if the need for this protection is
consi dered mandatory by the station.

For installations at MCAS Cherry Point and MCB Canp
LeJeune, including New River, and installations at
NAS Cceana i ncl udi ng Dam Neck, specify corrosion
protection for all outside, and specific inside HVAC
equi pnent exposed to the weather. Follow the

gui dance specified in the criteria NOTE above.
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2.10.3 Air Filters
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NOTE: Select filters based on the functional needs
of the area served, including indoor air quality.
The conbi nati on of the extended surface pleated
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panel filters and the extended surface nonsupported
pocket filters or the cartridge filter of the sane
efficiency are intended to fulfill the filtration
requirenents in UFC 3-410-01, Design: Heating,
Ventilating, and Air-Conditioning for areas where

i ndoor air quality is of primary concern. Consider
limting the variety of filter sizes required to
mnimze inventory requirenents for system

mai nt enance.

In the event the retention of efficiency values in
the specification becones too cunbersone, revise the
requi renents by referring to the efficiencies

i ndi cated on the drawi ngs, to show for each air
handl i ng unit or systemthe efficiency of the air
filters required, and the maxi numinitial resistance.
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List air filters according to requirenents of UL 900, except list high
efficiency particulate air filters of 99.97 percent efficiency by the DOP
Test method under the Label Service to neet the requirenments of UL 586.

.10.3.1 Ext ended Surface Pleated Panel Filters

Provide 50 mr 2 inch depth, sectional, disposable type filters of the size
indicated with a MERV of 8 when tested according to ASHRAE 52.2. Provide
initial resistance at 2.54 ms 500 fpmr that does not exceed 0.09 kPa 0. 36
i nches water gauge. Provide UL Class 2 filters, and nonwoven cotton and
synthetic fiber mat media. Attach a wire support grid bonded to the nedia
to a noisture resistant fiberboard frame. Bond all four edges of the
filter media to the inside of the frane to prevent air bypass and increase
rigidity.

.10.3.2 Ext ended Surface Nonsupported Pocket Filters

Provide [750][ ] my [30]]__ ] inch depth, sectional, replaceable dry
media type filters of the size indicated with a MERV of 13 when tested
according to ASHRAE 52.2. Provide initial resistance at [2.54][__ ] ms
[500][___ ] fpmr that does not exceed [O0.1125][_ ] kPa [0.45]]__ ]

inches water gauge. Provide UL Class 1 filters. Provide fibrous glass
nedi a, supported in the air streamby a wire or non-woven synthetic backing
and secured to a gal vani zed steel netal header. Provide pockets that do
not sag or flap at anticipated air flows. |Install each filter [with an

ext ended surface pleated panel filter as a prefilter] in a factory
preassenbl ed, side access housing or a factory-made sectional frane bank

as i ndicat ed.

.10.3.3 Cartridge Type Filters

Provide 305 mr 12 inch depth, sectional, replaceable dry nedia type filters
of the size indicated with a MERV of 13 when tested according to ASHRAE 52. 2.
Provide initial resistance at [2.54][ ] ms [500][ ] fpmr that does
not exceed [0.14][__ ] kPa [0.56]]__ ] inches, water gauge. Provide UL
class 1 filters, and pleated mcroglass paper nedia with corrugated

al um num separators, sealed inside the filter cell to forma totally rigid
filter assenbly. Fluctuations in filter face velocity or turbulent airflow
have no effect on filter integrity or performance. Install each filter

[with an extended surface pleated nedia panel filter as a prefilter] in a
factory preassenbl ed si de access housing, or a factory-nade sectional frane
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bank, as indicated.

2.10.3.4 Sectional Cleanable Filters
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NOTE: Del ete washi ng and chargi ng racks when not
required.
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Provide [25][50] mv [1][2] inch thick cleanable filters. Provide viscous
adhesive in 20 L 5 gallon containers in sufficient quantity for 12 cl eaning
operations and not |ess than one L one quart for each filter section
Provi de one washi ng and charging tank for every 100 filter sections or
fraction thereof; with each washing and charging unit consisting of a tank
and [single][double] drain rack mounted on |l egs and drain rack with
dividers and partitions to properly support the filters in the draining
posi tion.

2.10.3.5 Repl aceabl e Media Filters

Provide the [dry-medi a] [ vi scous adhesive] type replaceable nedia filters,
of the size required to suit the application. Provide filtering nedia that
is not less than 50 nr 2 inches thick fibrous glass nedia pad supported by
a structural wire grid or woven wire nmesh. Enclose pad in a holding frane
of not less than 1.6 M 16 gauge gal vani zed steel, equipped with

qui ck- openi ng nechani smfor changing filter media. Base the air flow
capacity of the filter on net filter face velocity not exceeding

[1.5)__ ] ms [300][___ ] fpm, with initial resistance of [32][__ ] Pa
[0.13]__ ] inches water gauge. Provide MERV that is not |ess than
[ ] when tested according to ASHRAE 52. 2.

2.10.3.6 Automati ¢ Renewable Media Filters
Provi de the foll ow ng:

a. Automatic, renewable nedia filters consisting of a horizontal or
vertical traveling curtain of adhesive-coated bonded fibrous gl ass
supplied in convenient roll form and filter that does not require
wat er supply, sewer connections, adhesive reservoir, or sprinkler
equi pnent as part of the operation and mai ntenance requirenents.

b. Basic frane that is fabricated of not less than 2 mr 14 gauge

gal vani zed steel, and sectional design filters with each section of
each filter fully factory assenbled, requiring no field assenbly ot her
than setting in place next to any adjacent sections and the
installation of nedia in roll form

c. FEach filter conplete with initial loading of filter nedia drive
not or adequate to handl e the nunber of sections involved, and [painted
steel] [stainless steel] control box containing a warning light to

i ndi cate medi a runout, a runout switch, and a Hand-Of-Auto sel ector
switch.

d. Media feed across the filter face in [full-face increnents]
[increments] automatically controlled as determined by [filter pressure
differential] [tine interval control] [tine interval control with
pressure override] [photo electric control] to provide substantially
constant operating resistance to airflow and varying not nore than plus
or minus 10 percent. Roll or enclose nedia in such a way that
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coll ected particul ates can not re-entrain

e. Rolls of clean media, no less than 19.8 nm 65 feet long, rerolled on
di sposabl e spools in the rewind section of the filter after the nedia
has accunmul ated its design dirt |load. Equip rewind section with a
conpressi on panel to tightly rewind used nedia for ease of handling.
Medi a shall be of continuous, bonded fibrous glass material, UL O ass
2, that does not conpress nmore than 6 mr 1/4 inch when subjected to air
flow at 2.54 ms 500 fpn. Factory charge nedia with an odorl ess and
flame retardant adhesive which does not flow while in storage nor when
subj ected to tenperatures up to 79.4 degrees C 175 degrees F. Support
nmedi a on both the |eaving and entering air faces. Cean nedia shal
have initial resistance that does not exceed 45 Pa 0.18 inch water gauge
at its rated velocity of 2.54 nis 500 fpn. Set control so that the
resistance to air flowis between 100 and 125 Pa 0.40-and 0.50 inch
wat er gauge unl ess ot herw se i ndi cat ed.

f. Dust holding capacity, of 80 percent average arrestance under these
operating conditions, when operating at a steady state with an upper
operating resistance of 125 Pa 0.50 inch water gauge, that is at |east
592 (55) grans of ASHRAE Standard Test Dust per square neter foot of
nedi a area, when tested according to the dynam c testing provisions of
ASHRAE 52. 2.

g. The horizontal type autonatic renewable nedia filters, when used in
conjunction with factory fabricated air handling units, that are

di mensionally conpatible with the connecting air handling units, and
hori zontal type filter housings with all exposed surfaces factory
insulated internally with 25 mr 1 inch, 24 kg/cubic neter 1-1/2 pound
density neoprene coated fibrous glass with thernmal conductivity not
greater than 0.04 WmK 0.27 Btu/ hour/degree F/square foot/inch of

t hi ckness.

h. Access doors for horizontal filters with double wall construction
as specified for plenuns and casings for field-fabricated units in
par agr aph DUCT SYSTEMS.

2.10.3.7 El ectrostatic Filters
Provi de the foll ow ng:

a. The conbination dry aggl onerator/extended surface, nonsupported
pocket electrostatic filters or the conbination dry

aggl omerat or/automatic renewable, media (roll) type electrostatic
filters, as indicated (except as nodified). Supply each dry

aggl onerator electrostatic air filter with the correct quantity of
fully housed power packs and equip with silicon rectifiers, manua
reset circuit breakers, |ow voltage safety cutout, relays for field
wiring to renote indication of primary and secondary voltages, with

| anps nmounted in the cover to indicate these functions locally. Equip
power pack enclosure with external mounting brackets, and | ow and high
voltage termnals fully exposed with access cover renoved for ease of
installation. Furnish interlock safety switches for each access door
and access panel that permits access to either side of the filter, so
that the filter is de-energized in the event that a door or panel is
opened.

b. Ozone generation within the filter that does not exceed five parts
per one hundred mllion parts of air. Locate high voltage insulators
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in a serviceable location outside the noving air streamor on the clean
air side of the unit. Fully expose ionizer wire supports and furnish
ionizer wires precut to size and with formed | oops at each end to
facilitate ionizer wire replacenent.

c. Agglonerator cell plates that allow proper air stream entrai nnent
of aggl omerates and prevent excessive residual dust build-up, with
cells that are open at the top and bottomto prevent accunul ati on of
aggl omerates which settle by gravity. Were the dry aggl onerator
electrostatic filter is indicated to be the automatic renewabl e nmedi a
type, provide a storage section that utilizes a horizontal or vertica
traveling curtain of adhesive-coated bonded fibrous glass for dry

aggl omer at or storage section service supplied in 19.8 nm 65 foot |engths
in convenient roll form (Qherw se, provide section construction and
roll nedia characteristics as specified for automatic renewabl e nmedi a
filters. Al so a dry agglonerator/renewabl e nedi a conbi nation with an
initial air flow resistance, after installation of clean nedia, that
does not exceed 62.3 Pa 0.25 inch water gauge at 2.54 nis 500 fpn face
vel ocity.

d. A MERV of the conbination that is not |less than 15 when tested
according to ASHRAE 52.2 at an average operating resistance of 125 Pa
0.50 inch water gauge. Wiere the dry agglonerator electrostatic filter
is indicated to be of the extended surface nonsupported pocket filter
type, provide a storage section as specified for extended surface

non- supported pocket filters, with sectional holding frames or side
access housi ngs as indicated.

e. A dry aggl onerator/extended surface nonsupported pocket filter
section conbination with initial air flow resistance, after
installation of clean filters, that does not exceed 162 Pa 0.65 inch
wat er gauge at 2.54 ms 500 fpmr face velocity, with a MERV of the

conbi nati on not |ess than 16 when tested accordi ng to ASHRAE 52. 2.
Furnish front access filters with full height air distribution baffles
and upper and |l ower nounting tracks to pernit the baffles to be noved
for aggl onerator cell inspection and service. Wen used in conjunction
with factory fabricated air handling units, supply side access housings
whi ch have di nensional conpatibility.

2.10.3.8 Hi gh-Efficiency Particulate Air (HEPA) Filters
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NOTE: Use high-efficiency particulate air filters
in CLEAN ROOV5 (Wiite Roons or Dust Controlled
Facilities), clean work stations, and for critica
areas of hospitals. Show the efficiency of the
prefilter on the drawi ngs. Provide efficiency that
is sufficient for the anticipated contanination | oad
and the degree of prefiltration required. Reference
ASME AG 1 either all or in part when extrene
tenperature or humdity requirenments exist. Ensure
that requirenents added to text fromASME AG 1 are
essential to custoner's needs to prevent unnecessary
expenses from being added to the project, as this
standard is not intended for routine conmerci al
applications. Wen used, add ASME AG 1 to paragraph
REFERENCES.
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Provide HEPA filters that neet the requirements of |EST RP-CC-001.3 and are
individually tested and certified to have an efficiency of not |ess than
[95] [99.97] percent, and an initial resistance at [__ ] ms fpn that
does not exceed [ ] Pa inches water gauge. Provide filters that are
constructed by pleating a continuous sheet of filter nediuminto closely
spaced pl eats separated by corrugated al um numor mneral-fiber inserts,
strips of filter nedium or by honeyconb construction of the pleated filter
medi um  Provide interlocking, dovetailed, nolded neoprene rubber gaskets
of 5-10 duroneter that are cenmented to the perinmeter of the [upstreani
[downstrean] face of the filter cell sides. Provide self-extinguishing
rubber - base type adhesive or other materials conforning to fire hazard
classification specified in Section 23 07 00 THERMAL | NSULATI ON FOR
MECHANI CAL SYSTEMS. Provide filter cell sides that are [19 mr 3/4 inch
thick exterior grade fire-retardant plywood] [cadm um pl ated steel]

[gal vani zed steel] assenbled in a rigid manner. Provide overall cell side
di mensions that are correct to 2 mr 1/16 inch, and squareness that is
maintained to within 3.2 mm 1/8 inch. Provide holding frames that use
spring | oaded fasteners or other devices to seal the filter tightly within
it and that prevent any bypass | eakage around the filter during its
installed life. Provide air capacity and the nominal depth of the filter
as indicated. |Install each filter in a factory preassenbl ed side access
housing or a factory-nade sectional supporting frame as indicated. Provide
prefilters of the type, construction and efficiency indicated.

.10.3.9 Hol di ng Franes

Fabricate franes fromnot lighter than 1.6 mr 16 gauge sheet steel with
rust-inhibitor coating. Equip each holding frame with suitable filter
hol di ng devi ces. Provide gasketed holding frame seats. Mke all joints
airtight.

.10.3.10 Filter Gauges

Provide dial type filter gauges, diaphragmactuated draft for all filter
stations, including those filters which are furnished as integral parts of
factory fabricated air handling units. Gauges shall be at |east 98 nm
3-7/8 inches in dianeter, with white dials with black figures, and
[graduations] [graduated in 0.0025 kPa 0.01 inch of water,] with a m ni mm
range of 0.25 kPa 1 inch of water beyond the specified final resistance for
the filter bank on which each gauge is applied. Provide each gauge with a
screw operated zero adjustnment and two static pressure tips with integra
conpression fittings, two nol ded plastic vent valves, two 1.5 m 5 foot

m ni mum | engths of 6.35 mr 1/4 inch dianeter [alum nun [vinyl] tubing, and
all hardware and accessories for gauge nounti ng.

11 Al'R HANDLI NG UNI TS
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NOTE: To prevent condensate overflow, calculate the
si ze of condensate drain pans for air handling units
where abnormal Iy high |latent | oads are encountered
such as high humdity locations or units operating
with 100 percent outside air. Were the potenti al
exists for a manufacturer's standard condensate pan
to be smaller than the size cal cul ated, include the
size required in the equi pmrent schedul e on the

dr awi ngs.

For AHU s intended for outdoor installation, note on

SECTION 23 00 00 Page 45



equi pment schedul e that AHU roof (used for Arny
projects only) nust slope a mnimumof 6 mMi 300 mMm
(1/4 in per ft) and overhang wall panels by a

m ni mum of 50 mm (2 inches).
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2.11.1 Fi el d-Fabricated Air Handling Units

Provide built-up units as specified in paragraph DUCT SYSTEMS. Provide
fans, coils spray-coil dehumdifiers, and air filters as specified in
par agr aph Al R SYSTEMS EQUI PMENT for types indicated.

2.11.2 Factory-Fabricated Air Handling Units
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NOTE: Coordinate with paragraph Fans and paragraph
Coi | s.
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Provi de [singl e-zone drawthrough type][ or ][single-zone bl owthrough
type][ or ]J[multizone bl owthrough type][bl owthrough doubl e-deck
type] [ bl ow-t hrough triple deck type] units as indicated. Units shal
include fans, coils, airtight insulated casing, [prefilters,] [secondary
filter sections,][ and ]J[diffuser sections where indicated,] [air bl ender]
adj ustabl e V-belt drives, belt guards for externally nounted notors, access
sections where indicated, [m xing box] [conmbination sectional filter-m xing
box,] [[pan][drystean][spray type] humi difier,] vibration-isolators, and
appurtenances required for specified operation. Provide vibration

i solators as indicated. Physical dinensions of each air handling unit

shall be suitable to fit space allotted to the unit with the capacity
indicated. Provide air handling unit that is rated in accordance wth

AHRI 430 and AHRI certified for cooling.

2.11.2.1 Casi ngs
Provi de the foll ow ng:

a. [Casing sections [[single] [50 mr 2 inch double] wall type] [as

i ndi cated], constructed of a mninmur 1.3 mr 18 gauge gal vani zed st eel
or 1.3 nm 18 gauge corrosion-resisting sheet steel conformng to

ASTM A 167, Type 304.][! nner casing of double-wall units that are a

m ni mur one mr 20 gauge solid gal vani zed steel or corrosion-resisting
sheet steel conforming to ASTM A 167, Type 304.] Design and construct
casing with an integral insulated structural galvanized steel frame
such that exterior panels are non-load bearing.

b. Individually renpovabl e exterior panels with standard tools.

Renoval shall not affect the structural integrity of the unit. Furnish
casings with access sections, according to paragraph Al R HANDLI NG

UNI TS, inspection doors, and access doors, all capable of opening a

m ni mum of 90 degrees, as indicated.

c. Insulated, fully gasketed, double-wall type inspection and access
doors, of a mnimumr 1.3 mMm 18 gauge outer and one nm 20 gauge i nner
panel s made of either gal vani zed steel or corrosion-resisting sheet
steel conformng to ASTM A 167, Type 304. Doors shall be rigid and
provided with heavy duty hinges and | atches. |Inspection doors shall be
a mnimumr 300 mr 12 inches wide by 300 nr 12 i nches high. Access doors
shall be a m nimunr 600 nmm 24 inches wi de, the full height of the unit
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casing or a mnimmof 1800 mr 6 foot, whichever is less. [Install a
m ni murr 200 by 200 mr 8 by 8 inches seal ed gl ass wi ndow suitable for
the intended application, in all access doors.]

d. Double-wall insulated type drain pan (thickness equal to exterior
casing) constructed of 1.4 mr 16 gauge [gal vani zed steel] [corrosion
resisting sheet steel conformng to ASTM A 167, Type 304], conform ng
to ASHRAE 62.1. Construct drain pans water tight, treated to prevent
corrosion, and designed for positive condensate drainage. Wen 2 or
nore cooling coils are used, with one stacked above the other,
condensate fromthe upper coils shall not flow across the face of | ower
coils. Provide internediate drain pans or condensate collection
channel s and downspouts, as required to carry condensate to the unit
drain pan out of the air stream and w thout noisture carryover.
Construct drain pan to allow for easy visual inspection, including
underneath the coil without renoval of the coil and to allow conplete
and easy physical cleaning of the pan underneath the coil without
renoval of the coil. Coils shall be individually renpovable fromthe
casi ng.

e. Casing insulation that conforns to NFPA 90A. Single-wall casing
sections handling conditioned air shall be insulated with not | ess than
25 mr 1 inch thick, 24 kg/cubic nmeter 1-1/2 pound density coated
fibrous glass naterial having a thermal conductivity not greater than
0.033 WmK 0.23 Btu/hr-sf-F. Double-wall casing sections handling
conditioned air shall be insulated with not [ess than 50 nmr 2 inches of
the sane insulation specified for single-wall casings. Foil-faced
insulation is not an acceptable substitute for use with double wall
casing. Double wall insulation shall be conpletely seal ed by inner and
out er panel s.

f. Factory applied fibrous glass insulation that conforns to

ASTM C 1071, except that the mni mumthickness and density requirenents
do not apply, and that neets the requirenents of NFPA 90A. Make air
handl i ng unit casing insulation uniformover the entire casing.

Foil -faced insulation is not an acceptable substitute for use on

doubl e-wal | access doors and inspections doors [and casing sections].

g. Duct liner material, coating, and adhesive that conforms to
fire-hazard requirenents specified in Section 23 07 00 THERVAL
| NSULATI ON FOR MECHANI CAL SYSTEMS. Protect exposed insul ation edges
and joints where insulation panels are butted with a nmetal nosing strip
or coat to nmeet erosion resistance requirenments of ASTM C 1071
h. A latched and hinged inspection door, in the fan and coi
sections. Plus additional inspection doors, access doors and access
sections [ ] [where indicated].

2.11.2.2 Heating and Cooling Coils

Provide coils as specified in paragraph AIR SYSTEMS EQUI PMENT.
2.11.2.3 Air Filters

Provide air filters as specified in paragraph AlR SYSTEMS EQU PMENT f or
types and thickness indicated.
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2.11.2. 4 Fans
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NOTE: Coordi nate with paragraph Sound Attenuation
Equi pnent .

Refer to UFC 3-450-02, Design: Noise and Vibration
Control, for vibration criteria. Detail vibration
isolation required and include it in the appropriate
schedul e on the draw ngs.
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Provi de the foll ow ng:

a. Fans that are double-inlet, centrifugal type with each fan in a
separate scroll. Dynanmically balance fans and shafts prior to
installation into air handling unit, then after it has been installed
inthe air handling unit, statically and dynam cally bal ance the entire
fan assenbly. Mount fans on steel shafts, accurately ground and

fini shed.

b. Fan bearings that are seal ed against dust and dirt and are
precision self-aligning ball or roller type, with L50 rated bearing
life at not |ess than 200,000 hours as defined by ABVA 9 and ABNVA 11
Bearings shall be permanently lubricated or lubricated type with
lubrication fittings readily accessible at the drive side of the unit.
Support bearings by structural shapes, or die forned sheet structura
nmenbers, or support plates securely attached to the unit casing. Do
not fasten bearings directly to the unit sheet netal casing. Furnish
fans and scrolls with coating indicated.

c. Fans that are driven by a unit-nounted, or a floor-nounted notor
connected to fans by V-belt drive conplete with belt guard for
externally mounted nmotors. Furnish belt guards that are the

t hree-si ded encl osed type with solid or expanded nmetal face. Belt
drives shall be designed for not less than a 1.3 service factor based
on notor naneplate rating

d. [Modtor sheaves that are variable pitch for 20 kW 25 hp and bel ow
and fixed pitch above 20 kW 25 hp as defined by AHRI Cuideline D.]
Were fixed sheaves are required, the use of variable pitch sheaves is
al l owed during air balance, but replace themw th an appropriate fixed
sheave after air balance is conpleted. Select variable pitch sheaves
to drive the fan at a speed that produces the specified capacity when
set at the approximate m dpoint of the sheave adjustment. Furnish
notors for V-belt drives with adjustable bases, and with

[ open] [ spl ashproof][totally encl osed] encl osures.

e. Modtor starters of

[ manual ][ magneti c] [ across-the-line][reduced-voltage-start] type with
[ general - pur pose] [ weat her-resi stant][watertight] enclosure. Select
unit fan or fans to produce the required capacity at the fan static
pressure with sound power |evel as indicated. Obtain the sound power
| evel val ues according to AMCA 300, ASHRAE 68, or AHRI 260.

2.11.2.5 Access Sections and Filter/M xi ng Boxes

Provi de access sections where indicated and furnish with access doors as
shown. Construct access sections and filter/ m xi ng boxes in a nmanner

SECTION 23 00 00 Page 48



2.

2

identical to the renai nder of the unit casing and equip with access doors.
Desi gn m xing boxes to mnimze air stratification and to pronote thorough
m xi ng of the air streans.

.11.2.6 Di f fuser Sections

Furni sh diffuser sections between the discharge of all housed supply fans
[and cooling coils of blowthrough single zone units][ and J[filter
sections of those units with high efficiency filters located i medi ately
downstream of the air handling unit fan section]. Provide diffuser
sections that are fabricated by the unit manufacturer in a nmanner identica
to the remmi nder of the unit casing, designed to be airtight under positive
static pressures up to [2][__ ] kPa [8]]__ ] inches water gauge and
with an access door on each side for inspection purposes. Provide a

di ffuser section that contains a perforated diffusion plate, fabricated of
gal vani zed steel, Type 316 stainless steel, alumnum or steel treated for
corrosion with manufacturer's standard corrosion-resisting finish, and
designed to acconplish uniformair flow across the down-stream
[coil][filters] while reducing the higher fan outlet velocity to within
plus or minus 5 percent of the required face velocity of the downstream
conponent.

.11.2.7 Damper s

Provi de danpers as specified in paragraph CONTROLS

12 TERM NAL UNITS
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NOTE: Coordi nate with paragraph Sound Attenuation
Equi pnent .
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.12.1 Room Fan-Coil Units

Provi de base units that include gal vanized coil casing, coil assenbly drain
pan [val ve and pi pi ng package,] [outside air danper,] [wall intake box,]
air filter, fans, motor, fan drive, notor switch, an enclosure for cabinet
nodel s and casing for conceal ed nodel s, |eveling devices integral with the
unit for vertical type units, and sound power |evels as indicated. btain
sound power |evel data or values for these units according to test
procedures based on AHRI 350. Sound power values apply to units provided
with factory fabricated cabinet enclosures and standard grilles. Val ues
obtai ned for the standard cabi net nodels are acceptable for conceal ed
nodel s wi thout separate test provided there is no variation between nodels
as to the coil configuration, blowers, notor speeds, or relative
arrangenment of parts. Provide automatic valves and controls as specified
i n paragraph CONTROLS. Fasten each unit securely to the building
structure. Provide units with capacity indicated. Provide room fan-coi
units that are certified as conplying with AHRI 440, and neet the

requi renments of UL 1995.

.12.1.1 Encl osur es

Fabricate enclosures fromnot lighter than 1.3 nr 18 gauge steel,

rei nforced and braced. Provide enclosures with front panels that are
renovabl e and have 7 mm 1/4 inch closed cell insulation or 13 mr 1/2 inch
thick dual density foil faced fibrous glass insulation. Mke the exposed
side of a high density, erosion-proof material suitable for use in air
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streams with velocities up to 23 ms 4,500 fpn. Provide a discharge grille
that is [adjustable] [fixed] and that is of such design as to properly
distribute air throughout the conditioned space. Plastic discharge and
return grilles are acceptable provided the plastic material is certified by
the manufacturer to be classified as flane resistant according to UL 94 and
the material conplies with the heat deflection criteria specified in UL 1995.
Provi de gal vani zed or factory finished ferrous netal surfaces with

corrosion resistant enamel, and access doors or renovabl e panels for piping
and control conpartnments, plus easy access for filter replacenment. Provide
duct discharge collar for conceal ed nodel s.

.12.1.2 Fans

Provide steel or aluminum multiblade, centrifugal type fans. 1In lieu of
metal, fans and scrolls could be of non-nmetallic materials of suitably
rei nforced conpounds with snmooth surfaces. Dynamically and statically
bal ance the fans. Provide accessible assenblies for nmaintenance.

Di sassenbl e and re-assenbl e by neans of nechani cal fastening devices and
not by epoxies or cenents.

.12.1.3 Coils

Fabricate coils fromnot less than 10 nm 3/8 inch outside diameter seamnl ess
copper tubing, with copper or alum numfins nechanically bonded or sol dered
to the tubes. Provide coils with not less than 13 mr 1/2 inch outside
dianmeter flare or sweat connectors, accessory piping package with thermal
connections suitable for connection to the type of control valve supplied,
and manual air vent. Test coils hydrostatically at 2000 kPa 300 psi or
under water at 1700 kPa 250 psi air pressure. Provide coils suitable for
1400 kPa 200 psi working pressure. Mke provisions for coil renoval.

.12.1.4 Drai n Pans

Size and locate drain and drip pans to collect all water condensed on and
dripping fromany itemwthin the unit enclosure or casing. Provide
condensate drain pans designed for self-drainage to preclude the buil dup of
mcrobial sline and thermally insulated to prevent condensation and
constructed of not lighter than 0.9 mr 21 gauge type 304 stainless steel or
noncorrosive ABS plastic. Provide insulation with a flame spread rating
not over 25 without evidence of continued progressive conbustion, a snoke
devel oped rating no higher than 50, and of a waterproof type or coated with
a waterproofing material. Design drain pans so as to allow no standing
water and pitch to drain. Provide mnimumr 19 nmm 3/4 inch NPT or 15 mr 5/8
inch OGD drain connection in drain pan. Provide plastic or netal auxiliary
drain pans to catch drips fromcontrol and pipi ng packages, elimnating
insul ation of the packages; if netal, provide auxiliary pans that conply
with the requirenents specified above. Extend insulation at control and

pi pi ng connections 25 mr 1 inch mninumover the auxiliary drain pan

.12.1.5 Manual |y Operated Qutside Air Danpers

Provi de manual |y operated outside air danpers according to the arrangenent
indicated, and parallel airfoil type danpers of gal vanized construction
Provi de bl ades that rotate on stainless steel or nylon sleeve bearings.
.12.1.6 Filters

Provide filters of the fiberglass disposable type, 25 mr 1 inch thick,

conformng to ASTM F 1040. Filters in each unit shall be renovabl e without
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t he use of tools.

.12.1.7 Mbt or s
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NOTE: Edit depending on whether the units are
freestanding, built-in or both. Values for high
static notors cover 115V, 230V, and 277V.
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Provide notors of the permanent split-capacitor type with built-in thernma
overload protection, directly connected to unit fans. Provide notor swtch
with two or three speeds and off, nanually operated, and nmounted on an
identified plate [inside the unit bel ow or behind an access door][ or
][adjacent to the roomthernostat][as indicated]. 1In lieu of the above fan
speed control, a solid-state variabl e-speed controller having a m ni num
speed reduction of 50 percent is allowed. Provide notors with
permanent | y-l ubri cated or oil able sl eeve-type or conbination ball and

sl eeve-type bearings with vibration isolating nountings suitable for
continuous duty. Provide a notor power consunption, shown in watts, at the
fan operating speed selected to neet the specified capacity that does not
exceed the follow ng val ues:

Free Di scharge Mtors

Unit Capacity (L/S) Maxi mum Power Consunption (Watts)
115V 230V 277V
94 70 110 90
142 100 110 110
189 170 150 150
283 180 210 220
378 240 240 230
472 310 250 270
566 440 400 440

Free Di scharge Mtors

Unit Capacity (cfm Maxi mum Power Consunption (Watts)
115V 230V 277V
200 70 110 90
300 100 110 110
400 170 150 150
600 180 210 220
800 240 240 230
1000 310 250 270
1200 440 400 440

H gh Static Mdtors

Unit Capacity (L/S) Maxi mum Power Consunption (Watts)
94 145
142 145
189 210
283 320
378 320
472 530
566 530
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H gh Static Mdtors

Unit Capacity (cfm Maxi mum Power Consunption (Watts)
200 145

300 145

400 210

600 320

800 320

1000 530

1200 530

2.12.2 Coi|l Induction Units

Provi de base unit that includes air plenunms, air-discharge nozzles, air
discharge grilles, recirculation grilles, water coil assenbly, valve and

pi pi ng package, condensate drain pan, and adjustable air-bal anci ng danpers,
pl us an encl osure for cabinet nodels and casing for conceal ed nodels. Make
each unit capabl e of producing not |ess than the capacity indicated w thout
exceeding the indicated static pressure. Provide a sound power |evel as
indicated with power |evel data or values for these units based on tests
conducted according to ASA S12.51. Sound power values apply to units
provided with factory fabricated cabi net enclosures and standard grilles.
The val ues obtained for the standard cabi net nodels are acceptable for
conceal ed nodel s without separate tests, provided there is no variation

bet ween nodel s as to coil configuration, air discharge nozzles, air

bal anci ng danpers, or relative arrangenent of parts. Provide automatic

val ves and controls as specified in paragraph CONTROLS. Secure each unit
to the building structure. Provide units with capacity indicated.

2.12.2. 1 Encl osur es

Fabricate enclosures fromnot lighter than 1.2 mr 18 gauge steel,
reinforced and braced. Provide a renovable front panel of enclosure and

i nsul ate when required acoustically and to prevent condensation. Provide
discharge grilles that are [adjustable][integrally stanped] and properly
distribute air throughout the conditioned space. Plastic discharge and
return grilles are not acceptable. Provide access doors for all piping and
control compartnments.

2.12.2.2 Al r Pl enuns

Fabricate pl enuns from gal vani zed steel with interior acoustically baffled
and lined with sound absorbing material to attenuate the sound power from
the primary air supply to the room Provide heat-resistant nozzl es that
are integral with or attached airtight to the plenum Were coil induction
units are supplied with vertical runouts, furnish a streanlined, vaned,
nmtered el bow transition piece for connection between the unit and
ductwork. Provide an adjustable air-bal anci ng danper in each unit.

2.12.2.3 Coils

Fabricate coils fromnot |ess than 10 mm 3/8 inch outside dianmeter seamnl ess
copper tubing, with copper or alum numfins, nechanically bonded or

sol dered to the tubes. Furnish coil connections with not |ess than 13 nm
1/2 inch outside dianeter flare or sweat connectors, accessory piping
package with term nal connections suitable for connection to the type of
control valve supplied, and manual air vent. Test coils hydrostatically at
2000 kPa 300 psi or under water at 1700 kPa 250 psi air pressure and
provide coils suitable for 1400 kPa 200 psi worki ng pressure.
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2.12.2. 4 Screens
Provide easily accessible lint screens or throwaway filters for each unit.
2.12.2.5 Drain Pan

Size and locate drain and drip pans to collect condensed water dripping
fromany itemw thin the unit enclosure. Provide drain pans constructed of
not lighter than 0.9 nmr 21 gauge steel, galvanized after fabrication, and
thermally insulated to prevent condensation. Provide insulation that has a
flane spread rating not over 25 without evidence of continued progressive
conmbusti on, a smoke devel oped rating no higher than 50, and that is a
wat er proof type or coated with a waterproofing material. In lieu of the
above, drain pans constructed of die-formed 0.8 mr 22 gauge steel are

all owed, formed froma single sheet and gal vani zed after fabrication and

i nsul ated and coated as for the 0.9 nmr 21 gauge steel naterial or of
die-formed 0.9 mm 21 gauge type 304 stainless steel insulated as specified
above. Pitch drain pans to drain. Provide drain connection when a
condensate drain systemis indicated. Mke connection a mninur 19 M 3/4
inch NPT or 15 my 5/8 inch OD

2.12.3 Variable Air Volune (VAV) and Dual Duct Terminal Units

EZE IR R R R I I R R I I I R R R R R kS R R R I I R I I I R S O

NOTE: Delete reheat coils when not required.

Rk Ik kR IR Rk I kb S O I ARk Ik Ik b o R R R R Rk kb S I kb S R I R

Provi de VAV and dual duct ternminal units that are the type, size, and
capacity shown, mounted in the ceiling or wall cavity, plus units that are
suitable for single or dual duct system applications. Provide actuators
and controls as specified in paragraph CONTROLS. Provide unit enclosures
that are constructed of gal vani zed steel not lighter than 0.85 mr 22 gauge
or alum num sheet not lighter than 1.3 mr 18 gauge. Provide single or

nmul tiple discharge outlets as required. Units with flowlimters are not
acceptable. Provide unit air volune that is factory preset and readily
field adjustabl e wi thout special tools. Provide reheat coils as
indicated. Attach a flow chart to each unit. Base acoustic perfornmance of
the termnal units upon units tested according to AHRI 880 with the

cal cul ations prepared in accordance with AHR 885. Provide sound power

| evel as indicated. Show di scharge sound power for m ni num and

[375][ ] Pa[1-1/2]1__ ] inches water gauge inlet static pressure
Provi de acoustical lining according to NFPA 90A.

2.12.3.1 Constant Vol ume, Single Duct Terminal Units

Provi de constant volune, single duct, terminal units that contain within
the casing, a constant volune regulator. Provide volune regulators that
control air delivery to within plus or minus 5 percent of specified air
flow subjected to inlet pressure from 200 to 1500 Pa 3/4 to 6 inch water
gauge.

2.12.3.2 Vari abl e Vol une, Single Duct Terminal Units

Provi de vari abl e volune, single duct, terminal units with a calibrated air
vol ume sensing device, air valve or damper, actuator, and accessory

relays. Provide units that control air volune to within plus or minus 5
percent of each air set point volune as determned by the thernobstat with
variations in inlet pressures from 200 to 1500 Pa 3/4 to 6 inch water gauge.

SECTION 23 00 00 Page 53



Provide units with an internal resistance not exceeding 100 Pa 0.4 inch

wat er gauge at maxi mum fl ow range. Provide external differential pressure

taps separate fromthe control pressure taps for air flow neasurement with a
0 to 250 Pa 0 to 1 inch water gauge range.

.12.3.3 Vari abl e Vol une, Single Duct, Fan-Powered Terninal Units

Provi de vari abl e vol une, single duct, fan-powered termnal units with a
calibrated air volune sensing device, air valve or danper, actuator, fan
and notor, and accessory relays. Provide units that control prinmary air
volunme to within plus or minus 5 percent of each air set point as
determned by the thernpstat with variations in inlet pressure from 200 to
1500 Pa 3/4 to 6 inch water gauge. Provide unit fan that is centrifugal
direct-driven, double-inlet type with forward curved bl ades. Provide
either single speed with speed controller or three-speed, pernmanently

| ubricated, permanent split-capacitor type fan notor. |Isolate fan/notor
assenbly fromthe casing to mnimze vibration transm ssion. Provide
factory furnished fan control that is wired into the unit control system
Provide a factory-nounted pressure switch to operate the unit fan whenever
pressure exists at the unit primary air inlet or when the control system
fan operates.

.12.3. 4 Dual Duct Terminal Units

Provi de dual duct terminal units with hot and cold inlet valve or danpers
that are controlled in unison by single or dual actuators. Provide
actuator as specified in paragraph CONTROLS. Provide unit that controls
delivered air volunes within plus or minus 5 percent with inlet air
variations from 250 to 2000 Pa 1 to 8 inch water gauge in either duct.

I nclude mxing baffles with the unit casing. Provide cabinet and cl osed
duct | eakage that does not exceed 2 percent of maxinmumrated air vol une.
Provide units with an internal resistance that does not exceed [__ ] Pa
i nch water gauge at maxi mum fl ow range.

.12.3.5 Ceiling Induction Terminal Units

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

NOTE: Do not use ceiling induction units on NAVFAC
proj ects.

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

Provide ceiling induction unit with a calibrated primary air vol une sensing
device, primary air valve, induced air danper, and insulated induction
tube. Arrange unit to induce air fromthe ceiling plenumto maintain a
maxi mumtotal flow circulated to the conditioned space. Vary primary air
upon denmand of the roomthernbstat. Upon a demand for naxi mum cooling,
provide a unit that delivers 100 percent prinmary air and, at mni num
cooling, delivers [50] [25] percent primary air. Provide a termnal unit
capable of closing to full shut off wi thout additional actuators or |inkage
changes. Provide terminals that reset primary air volume within plus or

m nus 5 percent deternmined by the thernostat regardl ess of upstream changes
in the static pressure. Provide a minimuminlet static pressure that does
not exceed 250 Pa 1 inch water gauge, including a maxi mumof 75 Pa 0.3 inch
wat er gauge downstream static pressure. Provide external differential
pressure taps separate fromcontrol pressure taps for primary air flow
measurement with O to 250 Pa 0 to 1 inch water gauge range. Make each unit
normal Iy [open] [closed] upon |oss of pneumatic pressure. Factory pipe
actuator and accuracy controls requiring only field installation of 138 kPa
20 psi pneuratic main air and roomt hernostat.
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2.12.3.6 Series Fan Powered Variable Air Volune (VAV) Termnals
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NOTE: For evaporator variable airfl ow applications
such as VAV or nultizone, provisions for capacity
control and nini mum capacity must be indicated.
Provi de capacity control by conpressor unl oading or
mul tiple conpressors. For mninum capacity control
provi de these applications with factory installed
hot - gas bypass.

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

Provide units factory assenbl ed, designed, tested, rated in accordance wth
AHRI 880, that are AHRI certified, listed in the AHRI DCAACP and that
produce a supply air discharge m x by nodul ation of conditioned prinary air
and recirculating of return air. Provide units that include casing,
centrifugal fan and notor, prinary VAV danper or valve, el ectronic vol une
regul ator, discharge air danper, primary air inlet cone with high and | ow
pressure flow sensors, recirculating air filter franes, filter, and

el ectrical disconnect. [Provide hot water heating coils integral to the
termnal, or provide insulated hot water coil section attached to the

di scharge of the termnal.]

a. Casing: Provide renovable full bottom access panels for servicing
i nternal components without disturbing duct connections. Insulate

i nside of casing with manufacturer's standard insulation. Provide
units that have recirculating air inlet equipped with filter frane,
round primary danper or valve, and unit nounting brackets.

b. Fans and notors: Provide centrifugal, forward curved, multi bl ade,
fan wheels with direct-drive motors. Provide nmotors that are the high
efficiency permanent-split capacitor type with thermal overl oad
protection, permanently |ubricated bearings, and have three speeds or
are equi pped with solid state speed controllers. Provide isolation
between fan notor assenbly and unit casing. Provide fan and notor that
i s renpvabl e t hrough casi ng access panel

c. Flow sensor: Provide ring or cross type sensor with m ni mum of two
pi ckup points which average the velocity across the inlet. Gbtain flow
nmeasurenent within plus or minus 5 percent of rated airflowwith 1.5

di anmeters of straight duct upstreamof unit and inlet static variation
of 124 to 1240 Pa 0.5 to 5.0 inches water gauge. Supply flow neasuring
taps and calibration flowhart with each unit for field bal ancing

airfl ows.

d. Prinmary VAV danper or valve: Provide gal vani zed steel danper bl ade
that cl oses agai nst gasket inside unit. Connect danper to operating
shaft with a positive nechani cal connection. Provide nylon bearing for
danper shaft. Cylindrical die cast alum numvalve inlet tapered to fit
round flexible ducts with integral flow diffuser and bevel ed

sel f-centering disc. Provide danper or val ve | eakage at shutoff that
does not exceed 2 percent of capacity at 250 Pa 1 i nch water gauge
pressure.

e. Regulator: Provide electronic volume regulator. Electronic
controls contained in NEMA I CS 6, Type 1 enclosure sealed from
airflow Provide unit with controls nmounted on side or on air valve.
System powered regul ators are not permtted. Provide volune regul ator
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that resets primary air volume as determnmined by thernostat, within
upstream static pressure variation noted in paragraph titled "Fl ow
Sensor." Volume regulators shall be field adjustable, factory set and
calibrated to indicated maxi num and mnimumprimary airflows, direct
acting and normally [open] [closed] upon |oss of pneumatic pressure.

f. Electrical: Provide unit that incorporates single point electrica
connection with electrical disconnect. Electrical conmponents shall be
UL or ETL listed, installed in accordance with NFPA 70 and mounted in
control box. Units UL or ETL listed as an assenbly do not require
airflow switch interlock with electric heating coil, when factory
assenbl ed.

g. Filters: Provide UL listed throwaway 25 mr one inch thick
fiberglass filters, standard dust-hol ding capacity.

2.12.3. 7 Reheat Units

a. Hot Water Coils: Provide fin-and-tube type hot-water coils
constructed of seam ess copper tubes and copper or alum numfins
nmechani cal | y bonded or soldered to the tubes. Provide headers
that are constructed of cast iron, welded steel or copper

Provi de casing and tube support sheets that are 1.6 nm 16 gauge,
gal vani zed steel, fornmed to provide structural strength. Provide
tubes that are correctly circuited for proper water velocity

Wi t hout excessive pressure drop and are drai nabl e where required
or indicated. At the factory, test each coil at not |less than
1700 kPa 250 psi air pressure and provide coils suitable for 1400
kPa 200 psi working pressure. Install drainable coils in the air
handling units with a pitch of not less than 10 mm per n 1/8 inch
per foot of tube length toward the drain end. Coils shall conform
to the provisions of AHRI 410.

b. Steam Coils: Provide steamcoils constructed of cast
sem steel, wel ded steel, or copper headers, red-brass or copper
tubes, and copper or alum num fins nechanically bonded or sol dered
to the tubes. Roll and bush, braze or weld tubes into headers.
Provi de coil casings and tube support sheets, with collars of
anple width, that are not lighter than 1.6 mr 16 gauge gal vani zed
steel forned to provide structural strength. Wen required
furnish nmultiple tube supports to prevent tube sag. Float the fin
tube and header section within the casing to allow free expansi on
of tubing for coils subject to high pressure steam servi ce.
Provide coils that are factory pressure tested and capabl e of
wi t hst andi ng 1700 kPa 250 psi hydrostatic test pressure or 1400 kPa
250 psi air pressure, and are for [700] [1400] kPa [100] [200] ps
steam wor ki ng pressure. Provide steamdistribution tube type
preheat coils with condensing tubes having not |ess than 15 nm 5/8
inch outside dianeters. Provide distribution tubes that have not
I ess than 10 nmr 3/8 inch outside dianeter, with orifices to
di scharge steamto condensing tubes. Install distribution tubes
concentric inside of condensing tubes held securely in alignnent.
Limt the maxi mumlength of a single coil to 120 tines the
di ameter of the outside tube. Oher heating coils shall be single
tube type with not less than 13 mr 1/2 inch outside dianeter
Provi de supply headers that distribute steamevenly to all tubes
at the indicated steam pressure. Coils shall conformto the
provi sions of AHRI 410.
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c. FElectric Resistance Heaters: Provide the duct-nounting type

el ectric resistance heaters consisting of a nickel-chrom um
resistor mounted on refractory material and a steel or alum num

frane for attachment to ductwork. Provide electric duct heater

that nmeets the requirenent of Underwriters Laboratories and NFPA 70
and is provided with a built-in or surface-nounted high-limt

thernmostat. Interlock electric duct heaters electrically so that

t hey cannot be energi zed unless the fan is running.

2.12. 4 Unit Ventilators

Provide unit ventilators that include an encl osure, [gal vani zed casing, ]
[cold-rolled steel casing with corrosion resistant coating,] coil assenbly,
[resistance heating coil assenbly,] [valve and pipi ng package,] drain pan
air filters, fan assenbly, fan drive, notor, notor controller, danpers
danper operators, and sound power |evel as indicated. btain sound power

| evel data or values for these units according to test procedures based on
AHRI 350. Sound power values apply to units provided with factory
fabricated cabi net encl osures and standard grilles, when handling standard
flow for which the unit air capacity is rated. Secure each unit to the
buil ding structure. Provide the unit ventilators with capacity indicated.
Provi de the year-round classroomtype unit ventilator with automatic
controls arranged to properly heat, cool, and ventilate the room Provide
automatic valves and controls as specified in paragraph CONTROLS. Make the
sequence of control any one of the standard ANSI cycles specified in

par agr aph CONTROLS

2.12. 4.1 Encl osur es

Fabricate enclosures fromnot lighter than 1.6 nmr 16 gauge gal vani zed
steel, reinforced and braced, or all welded framework with panels to
provi de equival ent strength. Provide casing that is acoustically and
thermally insulated internally with not Iess than 13 mr 1/2 inch thick dua
density fibrous glass insulation. Mke the exposed side a high density,
erosi on-proof material suitable for use in air streans with velocities up to
246 m's 4500 fpn. Fasten the insulation with waterproof, fire-resistant
adhesi ve. Design front panel for easy renoval by one person. Provide
discharge grilles that [have adjustable grilles or grilles with adjustable
vanes and] properly distribute air throughout the conditioned space.
Provide return grilles that are renovabl e where front panel does not
provi de access to interior conponents. Plastic discharge or return grilles
are not acceptable. Furnish renovabl e panels or access doors for al
pi pi ng and control conpartnents. Provide fan switch that is key operated
or accessible through a | ocked access panel. Install gaskets at the back
and bottomof the unit for effective air seal, as required.

2.12.4.2 El ectric Resistance Heating El enents

Provide electric resistance heating elenents that are of the sheathed,
finned, tubular type, or of the open resistance type designed for direct
exposure to the air stream Provide heating elenent electrica
characteristics as indicated. Were fan notor or control voltage is |ower
than required for the electric-resistance heating elenent, install a fused
factory nounted and wired transforner.

2.12.4.3 Fans
Provide fans that neet the requirenents of ASHRAE 90.1 - SIASHRAE 90.1 - IP
as specified in paragraph Al R SYSTEMS EQU PVMENT. Provi de gal vani zed st eel
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or alum num rmultiblade, centrifugal type fans, dynamically and statically
bal anced. Equip fan housings with resilient nounted, self-aligning
permanently |ubricated ball bearings, sleeve bearings, or comnbination bal
and sl eeve bearings, capable of not |ess than 2000 hours of operation on
one oiling. Provide direct-connected fans.

.12.4. 4 Coils

Provide coils that are circuited for a maxi rum water velocity of 2.4 ms 8
fps wthout excessive pressure drop and are otherw se as specified for hot
water coils in paragraph TERM NAL UNI TS.

.12. 4.5 Drai n Pans

Size and locate drain and drip pans to collect all condensed water dripping
fromany itemwthin the unit enclosure. Provide drain pans constructed of
not lighter than 1.2 nm 18 gauge steel, galvanized after fabrication, and
thermally insulated to prevent condensation. Provide insulation that is
coated with a fire-resistant waterproofing material. |In lieu of the above,
drain pans constructed of die-formed 1.0 mr 20 gauge steel is allowed,
fornmed froma single sheet and gal vani zed after fabrication and insul ated
and coated as for the 1.3 nmm 18 gauge steel material, or of die-forned 1.3
nmr 18 gauge type 304 stainless steel insulated as specified above. Pitch
drain pans to drain. Furnish drain connection unless otherw se indicat ed.
Make the mini num connection 19 mr 3/4 inch NDT or 18 mr 5/8 inch QD

.12.4.6 Filters

Fi ber gl ass di sposable type, 25 nmr 1 inch thick, rated in accordance wth
ASTM F 1040, installed upstream of coil.

.12.4.7 Damper s

Provide an outside air proportioning danper on each unit. |In addition,
provide a vane to prevent excessive outside air fromentering unit and to
prevent bl owthrough of outside air through the return air grille under
hi gh wi nd pressures. Were outside air and recirculated air proportioning
dampers are provided on the unit, an additional vane is not required.
Provi de face and bypass danpers for each unit to ensure constant air vol une
at all positions of the danpers. Furnish each unit with a factory
installed control cam assenbly, pneunatic notor, or electric notor to
operate the face and bypass danpers and outside air danper or outside air
and recirculated air danpers in the sequence as specified in paragraph
CONTRCLS.

.12. 4.8 Mot or s
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NOTE: Edit based on whether the units are
freestanding, built-in, or both.
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Provi de permanent split-capacitor type notors with built-in thernma

overl oad protection and automatic reset. Mbunt notor on a resilient
nmounting, isolated fromthe casing and suitable for operation on electric
service available. Provide a manually operated notor switch that provides
for 2 or 3 speeds and off, nounted on an identified plate [inside the unit
bel ow or behind an access door][ or ][adjacent to the roomthernostat][as
indicated]. 1In lieu of speed control, provide a solid state variabl e speed
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control |l er having mini num speed reduction of 50 percent.
2.12.4.9 Qutside Air Intakes

Provi de the manufacturer's standard design outside air intakes furnished
with 13 mr 1/2 inch nmesh bird screen or louvers on 13 mm 1/2 inch centers.

2.13 ENERGY RECOVERY DEVI CES
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NOTE: All energy recovery devices shall neet the
requi renents of ASHRAE 90. 1. Individual fan systens
that have both a design supply air capacity of 2360
L/s (5,000 cfn) or greater and have a mi ni num

out door air supply of 70 percent or greater of the
design supply air quantity shall have an energy
recovery systemwth at | east 50 percent recovery
ef fectiveness in accordance with ASHRAE 90. 1.

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

2.13.1 Rot ary Whee
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NOTE: Show energy recovery devi ce suppl y/ exhaust
filters, preheat coils, backdraft danpers, exhaust
danmpers, recircul ation danpers, face and bypass
danpers, drainage provisions, controls and |ike
ancillaries on the drawi ngs and suppl enent by the
speci fications as necessary. Select mninum
acceptabl e energy transfer effectiveness and maxi num
accept abl e cross-contam nation.

Del ete noisture resistance and chain drive if not
required.
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Provide unit that is a factory fabricated and tested assenbly for
air-to-air energy recovery by transfer of sensible heat from exhaust air to
supply air stream w th device performance according to ASHRAE 84 and t hat
delivers an energy transfer effectiveness of not less than [70][85][ ]
percent with cross-contamination not in excess of [0.1][21.0][___ ] percent
of exhaust airflowrate at systemdesign differential pressure, including

purging sector if provided with wheel. Provide exchange nedia that is
chemically inert, noisture-resistant, fire-retardant, |am nated,
nonmetal lic material which conplies with NFPA 90A. 1sol ate exhaust and

supply streans by seals which are static, field adjustable, and

repl aceable. Equip chain drive nechanisns with ratcheting torque linmter
or slip-clutch protective device. Fabricate enclosure from gal vani zed
steel and include provisions for maintenance access. Provide recovery
control and rotation failure provisions as indicated.

2.13.2 Run- Ar ound- Coi
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NOTE: Delete "factory fabricated and tested" if not
required.

Coordi nate with paragraph @ ycol Solution in Section
23 64 26 CHI LLED AND CONDENSER WATER PI PI NG AND
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ACCESSORIES. dycol is considered a hazardous

waste. |If the base does not have a used glyco

wast e program using glycol can be an expensive
mai nt enance item
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Provi de assenbly that is factory fabricated and tested air-to-liquid-to-air
energy recovery systemfor transfer of sensible heat fromexhaust air to
supply air streamand that delivers an energy transfer effectiveness not

| ess than that indicated without cross-contam nation w th maxi num energy
recovery at minimumlife cycle cost. Conputer optinize conponents for
capacity, effectiveness, nunber of coil fins per inch, nunber of coil rows,
flowrate, heat transfer rate of [ ] percent by vol unme of

[ et hyl ene] [ propyl ene] gl ycol solution, and frost control. Provide coils
that conformto paragraph AIR HANDLING UNITS. Provide related punps, and
pi ping specialties that conformto requirenents of [Section 23 63 00.00 10
COLD STORACE REFRI GERATI ON SYSTEMS] [ Section 23 57 10.00 10 FORCED HOT WATER
HEATI NG SYSTEMS USI NG WATER AND STEAM HEAT EXCHANGERS] [ 23 69 00. 00 20

REFRI GERATI ON EQUI PMENT FOR COLD STORAGE] [ ].

.13.3 Heat Pi pe
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NOTE: Include face air velocity, static pressure
drop, tenperature requirenents for entering and

| eaving air or exhaust streans on the equi prment
schedul e for heat pipes.

Del ete flexible connectors if not required.
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Provide a device that is a factory fabricated, assenbled and tested,
counterfl ow arrangenent, air-to-air heat exchanger for transfer of sensible
heat between exhaust and supply streans and that delivers an energy
transfer effectiveness not |ess than that indicated without

cross-contam nation. Provide heat exchanger tube core that is [15][18]][ 25]
my [1/2][5/8][1] inch nom nal diameter, seanless alum num or copper tube
wi th extended surfaces, utilizing wought aluninum Alloy 3003 or Alloy
5052, temper to suit. Provide maximum fins per unit |ength and nunber of
tube rows as indicated. Provide tubes that are fitted with interna
capillary wick, filled with an ASHRAE 15 & 34, Group 1 refrigerant working
fluid, selected for system design tenperature range, and hernetically

seal ed. Provide heat exchanger frane that is constructed of not |ess than
1.6 mr 16 gauge gal vani zed steel and fitted with internediate tube
supports, and flange connections. Provide tube end-covers and a partition
of gal vani zed steel to separate exhaust and supply air streans w thout
cross-contam nation and in required area ratio.[ Provide a drain pan
constructed of welded Type 300 series stainless steel.] Provide heat
recovery regul ation by [system face and bypass danpers and related contro
systemas indicated][interfacing with manufacturer's standard tilt-contro
mechani sm for summrer/w nter operation, regulating the supply air
tenmperature and frost prevention on weather face of exhaust side at
tenperature indicated]. Coil shall be fitted with pleated flexible
connect ors.

.13. 4 Desi ccant Whee

Provi de counterfl ow supply, regeneration airstreans, a rotary type
dehuni di fier designed for continuous operation, and extended surface type
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wheel structure in the axial flow direction with a geonetry that allows for
| am nar flow over the operating range for nininmumair pressure
differentials. Provide the dehum difier conplete with a drive system
utilizing a fractional -horsepower electric notor and speed reducer assenbly
driving the rotor. Include a slack-side tensioner for autonmatic take-up
for belt-driven wheels. Provide an adsorbing type desiccant nateri al

Apply the desiccant material to the wheel such that the entire surface is
active as a desiccant and the desiccant material does not degrade or detach
fromthe surface of the wheel which is fitted with full-face, lowfriction
contact seals on both sides to prevent cross | eakage. Provide rotary
structure that has underheat, overheat and rotation fault circuitry. The
wheel assenbly shall come with a warranty for a mninumof five years

.13.5 Pl at e Heat Exchanger

Provi de energy recovery ventilator unit that is factory-fabricated for

i ndoor installation, consisting of a flat plate cross-fl ow heat exchanger
cooling coil, supply air fan and notor and exhaust air fan and notor. The
casing shall be 1 mm 20 gauge (90, gal vani zed steel, doubl e wal
construction with 25 mr one inch insulation. Provide fibrous desiccant
cross-fl ow type heat exchanger core capabl e of easy rempval fromthe unit.

.14 FACTORY PAI NTI NG

Factory paint units, which are not of galvanized construction, with a
corrosion resisting paint finish according to ASTM A 123/ A 123N or

ASTM A 924/ A 924N. O ean, phosphatize and coat internal and externa
ferrous netal surfaces with a paint finish which has been tested according
to ASTM B 117, ASTM D 1654, and ASTM D 3359. Subnit evi dence of
satisfactory paint perfornmance for a mnimumof 125 hours for units to be
installed indoors and 500 hours for units to be installed outdoors.
Provide rating of failure at the scribe mark that is not |ess than 6,
average creepage not greater than 3 nr 1/8 inch. Provide rating of the
inscribed area that is not less than 10, no failure. On units constructed
of gal vani zed steel that have been wel ded, provide a final shop docket of
zinc-rich protective paint on exterior surfaces of welds or welds that have
burned through fromthe interior according to ASTM D 520 Type |

.15  SUPPLEMENTAL COVPONENTS/ SERVI CES

.15.1 Chill ed, Condenser, or Dual Service Water Piping

The requirements for chilled, condenser, or dual service water piping and
accessories are specified in Section 23 64 26 CH LLED, CHI LLED- HOT, AND
CONDENSER WATER PI PI NG SYSTEMS

.15.2 Ref ri gerant Pi ping

The requirenents for refrigerant piping are specified in Section 23 23 00
REFRI GERANT PI Pl NG

.15.3 Water or Steam Heating System Accessories
The requirenents for water or steam heating accessories such as expansi on
tanks and steamtraps are specified in Section [23 52 00 WATER AND STEAM

HEATING O L, GAS OR BOTH, UP TO 20 MBTUH [23 21 13.00 20 LOW TEMPERATURE
WATER [LTW HEATI NG SYSTEM [ 23 22 26.00 20 STEAM SYSTEM AND TERM NAL UNITS] .
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2.15. 4 Condensat e Drain Lines

Provide and install condensate drainage for each item of equipnent that
generates condensate in accordance with Section [22 00 00 PLUMBI NG GENERAL
PURPCSE] [ 23 64 26 CHI LLED, CHI LLED- HOT, AND CONDENSER WATER PI Pl NG SYSTEMS]
except as nodified herein.

2.15.5 Backf| ow Preventers

The requirenents for backflow preventers are specified in Section 22 00 00
PLUMBI NG GENERAL PURPCSE

2.15.6 | nsul ati on

The requirenents for shop and field applied insulation are specified in
Section 23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

2.15.7 Controls

The requirenents for controls are specified in [Section 23 05 93 TESTI NG
ADJUSTI NG AND BALANCI NG OF HVAC SYSTEMS][ and ][ Section 23 09 23 DI RECT
DI G TAL CONTROL FOR HVAC AND OTHER LOCAL BUI LDI NG SYSTEMS] [ Secti on

23 09 53.00 20 SPACE TEMPERATURE CONTROL SYSTEMS][ and ]1[23 09 23 BACnet
DI RECT DI G TAL CONTROL SYSTEMS FOR HVAC] .

PART 3 EXECUTI ON
3.1 FI ELD MEASUREMENTS

After becoming famliar with all details of the work, verify all dinensions
inthe field, and advise the Contracting O ficer of any discrepancy before
perform ng the work.

3.2 | NSTALLATI ON

a. Install nmaterials and equi pnment in accordance with the requirenents
of the contract draw ngs and approved nmanufacturer's installation
instructions. Acconplish installation by workers skilled in this type
of work. Performinstallation so that there is no degradation of the
designed fire ratings of walls, partitions, ceilings, and floors.

b. No installation is pernmitted to bl ock or otherw se inpede access to
any existing nmachine or system |Install all hinged doors to swi ng open
a mnimum of 120 degrees. Provide an area in front of all access doors
that clears a m ni mum of [910][ ] my [3]] ] feet. In front of
all access doors to electrical circuits, clear the area the m nimm

di stance to energized circuits as specified in OSHA Standards, part
1910. 333 (El ectrical -Safety Related work practices)and an additiona

[910] [ ] mv [3]] ] feet.

c. Except as otherw se indicated, install energency sw tches and
alarnms in conspicuous |locations. Munt all indicators, to include
gauges, neters, and alarnms in order to be easily visible by people in
t he area.

3.2.1 Condensat e Drain Lines

Provide water seals in the condensate drain fromall [units][units except
room[fan-coil units][ and ][coil-induction units]]. Provide a depth of
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each seal of 50 mm 2 inches plus 0.1 mmfor each Pa the nunber of inches,
neasured in water gauge, of the total static pressure rating of the unit to
which the drain is connected. Provide water seals that are constructed of
2 tees and an appropriate U-bend with the open end of each tee plugged.
Provi de pipe cap or plug cleanouts where indicated. Connect drains
indicated to connect to the sanitary waste systemusing an indirect waste
fitting. Insulate air conditioner drain lines as specified in Section

23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS

. 2.2 Equi pnent and Installation

Provi de frames and supports for tanks, conpressors, punps, valves, air
handling units, fans, coils, danmpers, and other simlar itens requiring
supports. Floor nount or ceiling hang air handling units as indicated.
Anchor and fasten as detailed. Set floor-nounted equi pnent on not |ess than
150 mr 6 inch concrete pads or curbs dowel ed in place unless otherw se
i ndi cated. Make concrete foundations for circul ati ng punps heavy enough to
mnimze the intensity of the vibrations transmitted to the piping and the
surroundi ng structure, as reconmended in witing by the punp nanufacturer
In lieu of a concrete pad foundation, build a concrete pedestal block wth
i sol ators placed between the pedestal block and the floor. Make the
concrete foundation or concrete pedestal block a mass not |less than three
times the wei ght of the conponents to be supported. Provide the lines
connected to the punp nounted on pedestal blocks with flexible connectors.
Subm t foundation draw ngs as specified in paragraph DETAI L DRAW NGS
Provi de concrete for foundations as specified in Section [03 31 00.00 10
CAST- | N- PLACE STRUCTURAL CONCRETE] [03 30 00 CAST-I N PLACE CONCRETE] .

.2.3 Access Panel s

Install access panels for conceal ed val ves, vents, controls, danpers, and
items requiring inspection or maintenance of sufficient size, and |ocate
them so that the concealed itens are easily serviced and mnai ntai ned or
conpl etely renoved and replaced. Provide access panels as specified in
Section 05 50 13 M SCELLANEQUS METAL FABRI CATI ONS

.2.4 Fl exi bl e Duct

Install pre-insulated flexible duct in accordance with the latest printed
instructions of the manufacturer to ensure a vapor tight joint. Provide
hangers, when required to suspend the duct, of the type reconmended by the
duct manufacturer and set at the intervals recomended.

.2.5 Met al Duct wor k

Install according to SMACNA 1966 unl ess otherwi se indicated. Install duct
supports for sheet netal ductwork according to SMACNA 1966, unl ess

ot herwi se specified. Do not use friction beamclanps indicated in

SMACNA 1966. Anchor risers on high velocity ducts in the center of the
vertical run to allow ends of riser to nove due to thermal expansion

Erect supports on the risers that allow free vertical nmovenent of the
duct. Attach supports only to structural fram ng nenbers and concrete
slabs. Do not anchor supports to netal decking unless a neans is provided
and approved for preventing the anchor from puncturing the netal decking.
Where supports are required between structural fram ng nenbers, provide
suitable internediate netal framng. Were Cclanps are used, provide
retainer clips.
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3.2.5.1 Under gr ound Duct wor k
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NOTE: Due to potential contam nants of air-stream
such as pesticides and corrosion, use underground
ductwork only for exhaust air.

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

Provi de PVC pl astisol coated gal vani zed steel underground ductwork with
coating on interior and exterior surfaces and watertight joints. Instal
ductwork as indicated, according to ACCA Manual 4 and manufacturer's
instructions. Maxinmum burial depth is 2 nm 6 feet.

3.2.5.2 Radon Exhaust Ductwor k
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NOTE: Design subslab ventilation for radon
mtigation as prescribed in TM 5-810-1
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Perforate subslab suction piping where indicated. Install PVC joints as
specified in ASTM D 2855.

3.2.5.3 Li ght Duty Corrosive Exhaust Ductwork

For light duty corrosive exhaust ductwork, use PVC plastisol coated
gal vani zed steel with PVC coating on interior [surfaces][ and exterior
surfaces][ and epoxy wash primer coating on exterior surfaces].

3.2.6 FRP Duct wor k
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NOTE: Study characteristics of exhaust stream
constituents and contami nant materials to determ ne
service life and safety controlling paraneters.
Consi der that constituents concentrate upon
evaporation of carrier. Sone concentrates detonate
upon inpact. Design to preclude concentrate

hi gh-all ow for out water washing. Reviewfire
protection provisions, and the need for fire stops.
The manufacturer cannot be held responsible for
performance of his product, unless the specification
del i neat es product exposure. Mdify or suppl enent
specification criteria as necessary.
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Provide fibrous glass reinforced plastic ducting and rel ated structures
that conformto SMACNA 1403. Provide flanged joints where indicated.
Crevice-free butt lay-up joints are acceptable where flanged joints are not
i ndi cated. When anbi ent tenperatures are |lower than 10 degrees C 50
degrees F, heat cure joints by exothernic reaction heat packs.

3.2.7 Ki t chen Exhaust Ductwor k
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NOTE: Show on the draw ngs the requirenents in NFPA
96 pertaining to enclosures around kitchen exhaust
ducts.
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The referenced SMACNA HVAC Duct Construction Manua

does not cover negative pressures in excess of 3

i nches water gauge. |If the static pressure within

the duct can exceed 75 mm (3 inches) negative, then
t he spaci ng and duct thickness nmust be indicated on
t he draw ngs and the paragraph accordingly.

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

3.2.7.1 Ducts Conveyi ng Smoke and Grease Laden Vapors

Provi de ducts conveyi ng snoke and grease | aden vapors that conformto

requi rements of NFPA 96. Make seans, joints, penetrations, and
duct-to-hood collar connections with a liquid tight continuous externa
wel d. Provide duct material that is a [mnimumr 1.3 mr 18 gauge, Type 304L
or 316L, stainless steel] [mnimun 1.6 mr 16 gauge carbon steel]. [Include
wi th duct construction an external perinmeter angle sized in accordance with
SVACNA 1966, except place welded joint reinforcenent on nmaxi num of 600 mv
24 inch centers; continuously wel ded conpani on angle bolted flanged joints
with flexible ceramic cloth gaskets where indicated; pitched to drain at

| ow points; wel ded pipe coupling-plug drains at | ow points; welded fire
protection and detergent cleaning penetration; steel franed, stud bolted,
and flexible ceramic cloth gasketed cl eaning access provisions where

i ndi cated. Make angl es, pipe couplings, franmes, bolts, etc., the same
material as that specified for the duct unless indicated otherwi se.]

3.2.7.2 Exposed Duct wor k

Provi de exposed ductwork that is fabricated frommninunr 1.3 mr 18 gauge,
Type 304L or 316L, stainless steel with continuously welded joints and
seans. Pitch ducts to drain at hoods and | ow points indicated. Match
surface finish to hoods.

3.2.7.3 Conceal ed Ducts Conveyi ng Moisture Laden Air

Fabricate conceal ed ducts conveying noisture laden air frommninum[1.3 nmr
18 gauge, Type 300 series, stainless steel] [1.6 mr 16 gauge, gal vani zed
steel] [0.55 mr 16 ounce, tenpered copper sheet]. Continuously weld,

braze, or solder joints to be liquid tight. Pitch ducts to drain at points
indicated. Mke transitions to other netals liquid tight, conpanion angle
bol ted and gasket ed.

3.2.8 Acousti cal Duct Lining

Apply lining in cut-to-size pieces attached to the interior of the duct

wi th nonfl anmabl e fire resistant adhesive conforning to ASTM C 916, Type |
NFPA 90A, UL 723, and ASTM E 84. Provide top and bottom pieces that |ap
the side pieces and are secured with wel ded pins, adhered clips of netal,
nyl on, or high inpact plastic, and speed washers or wel di ng cup-head pins
installed according to SMACNA 1966. Provide wel ded pins, cup-head pins, or
adhered clips that do not distort the duct, burn through, nor mar the
finish or the surface of the duct. Make pins and washers flush with the
surfaces of the duct liner and seal all breaks and punctures of the duct
liner coating with the nonflanmable, fire resistant adhesive. Coat exposed
edges of the liner at the duct ends and at other joints where the lining is
subject to erosion with a heavy brush coat of the nonflammable, fire

resi stant adhesive, to prevent del am nation of glass fibers. Apply duct
liner to flat sheet metal prior to formng duct through the sheet neta
brake. Additionally secure lining at the top and bottom surfaces of the
duct by wel ded pins or adhered clips as specified for cut-to-size pieces.
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O her methods indicated in SMACNA 1966 to obtain proper installation of
duct liners in sheet metal ducts, including adhesives and fasteners, are
accept abl e.

.2.9 Dust Contro

To prevent the accumul ation of dust, debris and foreign material during
construction, performtenporary dust control protection. Protect the
distribution system (supply and return) with tenporary seal -offs at al
inlets and outlets at the end of each day's work. Keep tenporary
protection in place until systemis ready for startup

.2.10 | nsul ati on

Provi de thickness and application of insulation materials for ductwork,

pi pi ng, and equi pnent according to Section 23 07 00 THERVAL | NSULATI ON FOR
MECHANI CAL SYSTEMS. Externally insulate outdoor air intake ducts and

pl enuns [up to the point where the outdoor air reaches the conditioning
unit] [or] [up to the point where the outdoor air mixes with the outside
air stream.

3.2. 11 Duct Test Hol es
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NOTE: Show the |ocation of duct test holes on the
drawi ngs. Locate holes so as to inplenent the

requi renents of Section 23 05 93 TESTI NG ADJUSTI NG
AND BALANCI NG OF HVAC SYSTEMs

EE R R R I R I O R I R R I R I R I R I R R R I R I R R R R I R L

Provide holes with closures or threaded holes with plugs in ducts and

pl enuns as indicated or where necessary for the use of pitot tube in

bal ancing the air system Provide extensions, conplete with cap or plug,
where the ducts are insul ated

.2.12 Power Roof Ventilator Mounting

Provide foamed 13 nmr 1/2 inch thick, closed-cell, flexible elastoner
insulation to cover width of roof curb mounting flange. Were wood nailers
are used, predrill holes for fasteners.

.2.13 Power Transm ssion Conponents Adj ustnent

Test V-belts and sheaves for proper alignment and tension prior to
operation and after 72 hours of operation at final speed. Uniformy |oad
belts on drive side to prevent bouncing. Make alignment of direct driven
couplings to within 50 percent of manufacturer's maxi num al | owabl e range of
m sal i gnnment .

.3 EQUI PMENT PADS

Provi de equi pnent pads to the dinmensions shown or, if not shown, to conform
to the shape of each piece of equi pnent served with a mininmumr 75 mr 3-inch
margi n around the equi pnent and supports. Allow equi prent bases and
foundati ons, when constructed of concrete or grout, to cure a mini num of
[28][14] [ ] cal endar days before being | oaded.
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3.4 CUTTI NG AND PATCHI NG

Install work in such a manner and at such time that a mininumof cutting
and patching of the building structure is required. Mke holes in exposed
| ocations, in or through existing floors, by drilling and snooth by

sandi ng. Use of a jackhanmer is permtted only where specifically
approved. Make hol es through masonry walls to accommodate sl eeves with an
iron pipe masonry core saw.

3.5 CLEANI NG
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NOTE: Cover general cleaning and rubbish renoval
requirenents in Division 1.

Rk Ik kR IR Rk Ik I o S S S S R AR I R R R kR Rk Sk kS I kb S S A R

Thor oughl y cl ean surfaces of piping and equi pnent that have becone covered
with dirt, plaster, or other material during handling and construction
before such surfaces are prepared for final finish painting or are encl osed
within the building structure. Before final acceptance, clean nechanica
equi prent, including piping, ducting, and fixtures, and free fromdirt,
grease, and finger marks. Wen the work area is in an occupi ed space such
as office, laboratory or warehouse [ ] protect all furniture and

equi prent fromdirt and debris. |Incorporate housekeeping for field
construction work which |eaves all furniture and equi pment in the affected
area free of construction generated dust and debris; and, all fl oor
surfaces vacuum swept clean

3.6 PENETRATI ONS
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NOTE: \Where sleeves are installed in the bearing
wal I's, the designer must provide design details in
drawi ngs of the structural steel sleeves. Consult
with structural engineers for the design details.

EE R I R R R R I R I R R R R I R I R R I R I R R I R R R R R I R

Provi de sl eeves and prepared openi ngs for duct mains, branches, and ot her
penetrating itens, and install during the construction of the surface to be
penetrated. Cut sleeves flush with each surface. Place sleeves for round
duct 380 nm 15 inches and snaller. Build franed, prepared openings for
round duct | arger than 380 nmm 15 i nches and square, rectangular or ova
ducts. Sleeves and framed openings are al so required where grilles,
registers, and diffusers are installed at the openings. Provide 25 mr one
i nch cl earance between penetrating and penetrated surfaces except at
grilles, registers, and diffusers. Pack spaces between sl eeve or opening
and duct or duct insulation with mneral fiber conformng with ASTM C 553,
Type 1, Cass B-2.

a. Sleeves: Fabricate sleeves, except as otherw se specified or

i ndicated, from 1 nmr 20 gauge thick m |l gal vanized sheet netal. Were
sl eeves are installed in bearing walls or partitions, provide bl ack
steel pipe conformng with ASTM A 53/ A 53, Schedul e 20.

b. Franed Prepared Openings: Fabricate framed prepared openings from 1
nmr 20 gauge gal vani zed steel, unl ess otherw se indicat ed.

c. Insulation: Provide duct insulation in accordance with Section
23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS conti nuous t hrough

SECTION 23 00 00 Page 67



sl eeves and prepared openi ngs except firewall penetrations. Terninate
duct insulation at fire danmpers and flexi ble connections. For duct
handling air at or below 16 degrees C 60 degrees F, provide insulation
conti nuous over the danper collar and retaining angle of fire danpers,
whi ch are exposed to unconditioned air

d. Cdosure Collars: Provide closure collars of a mininur 100 nr 4

i nches wi de, unless otherw se indicated, for exposed ducts and itens on
each side of penetrated surface, except where equipnent is install ed.
Install collar tight against the surface and fit snugly around the duct
or insulation. &ind sharp edges snooth to prevent danage to
penetrating surface. Fabricate collars for round ducts 380 nm 15 i nches
in diameter or less from 1 mr 20 gauge gal vani zed steel. Fabricate

collars for square and rectangul ar ducts, or round ducts wth nininmm

di mensi on over 380 mm 15 inches from 1.40 mr 18 gauge gal vani zed

steel. Fabricate collars for square and rectangul ar ducts with a
maxi mum si de of 380 mr 15 inches or less from 1 nr 20 gauge gal vani zed
steel. Install collars with fasteners a nmaxi num of 150 mr 6 inches on

center. Attach to collars a mininmumof 4 fasteners where the opening is
300 mr 12 inches in dianmeter or less, and a mninmum of 8 fasteners
where the opening is 500 mm 20 inches in dianeter or |ess.

e. Firestopping: Were ducts pass through fire-rated walls, fire
partitions, and fire rated chase walls, seal the penetration with fire
stopping naterials as specified in Section 07 84 00 FI RESTOPPI NG

.7 FI ELD PAI NTI NG

Clean, pretreat, prine and paint netal surfaces; except alum num surfaces
need not be painted. Apply coatings to clean dry surfaces. Cean the
surfaces to renove dust, dirt, rust, oil and grease by wire brushing and
sol vent degreasing prior to application of paint, except clean to bare
metal on nmetal surfaces subject to tenperatures in excess of 50 degrees C
120 degrees F. Were nore than one coat of paint is specified, apply the
second coat after the preceding coat is thoroughly dry. Lightly sand
damaged painting and retouch before applying the succeeding coat. Provide
alum numor light gray finish coat.

a. Tenperatures |less than 50 degrees C 120 degrees F: |Imedi ately
after cleaning, apply one coat of pretreatnent priner applied to a
mnimmdry filmthi ckness of 0.0076 nmr 0.3 nil, one coat of priner
applied to a minimumdry filmthickness of 0.0255 mr one mil; and two
coats of enanel applied to a mininumdry filmthickness of 0.0255 mr
one m| per coat to netal surfaces subject to tenperatures |ess than 50
degrees C 120 degrees F

b. Tenperatures between 50 and 205 degrees C 120 and 400 degrees F
Apply two coats of 205 degrees C 400 degrees F heat-resisting enanel
applied to a total mnimmumthickness of 0.05 mr two nmils to neta
surfaces subject to tenperatures between 50 and 205 degrees C 120 and
400 degrees F.

c. Tenperatures greater than 205 degrees C 400 degrees F: Apply two

coats of 315 degrees C 600 degrees F heat-resisting paint applied to a
total mnimumdry filmthickness of 0.05 mr two nmils to netal surfaces
subj ect to tenperatures greater than 205 degrees C 400 degrees F
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3.7.1 Fi ni sh Pai nting
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NOTE: Coordi nate col or code nmarking with Section
09 90 00.
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The requirenents for finish painting of itens only prined at the factory,
and surfaces not specifically noted otherw se, are specified in Section
09 90 00 PAINTS AND COATI NGS

3.7.2 Col or Codi ng Schene for Locating Hidden Utility Components

Rk Ik kR IR R R I O o S S b R R Rk b ok b O R Ik kb Sk b R R o

NOTE: Coordi nate the Col or Code Table with the
installation. Delete identification plate specified
in Section 09 90 00 PAINTS AND COATINGS if col or
codi ng schene is specified.

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

Use schene in buildings having suspended grid ceilings. Provide color
codi ng schene that identifies points of access for naintenance and
operation of conmponents and equi pnent that are not visible fromthe

fini shed space and are accessible fromthe ceiling grid, consisting of a
col or code board and col ored netal disks. Mike each colored netal disk
approximately 13 mr 3/8 inch diameter and secure to renovable ceiling
panels with fasteners. |Insert each fastener into the ceiling panel so as
to be concealed fromview Provide fasteners that are manual ly renovabl e
wi thout the use of tools and that do not separate fromthe ceiling panels
when the panels are dropped fromceiling height. Mke installation of
colored netal disks follow conpletion of the finished surface on which the
disks are to be fastened. Provide color code board that is approximately 1
nm 3 foot wide, 750 mr 30 inches high, and 13 mr 1/2 inches thick. WMke the
board of wood fiberboard and frame under glass or 1.6 nm 1/ 16 inch
transparent plastic cover. Make the color code synbols approxinately 19 mr
3/4 inch in diameter and the related lettering in 13 mr 1/2 inch high
capital letters. Munt the color code board [where indicated] [in the

mechani cal or equi pment roonj. Make the col or code system as indicated
bel ow
Col or System Item Locati on

[ 11 1 | I ]
3.8 | DENTI FI CATI ON SYSTEMS
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NOTE: There is a simlar requirenment for
identification in Section 22 00 00 PLUVBI NG GENERAL
PURPOCSE. Ensure that color coding for al

nmechani cal systens is coordi nated

NOTE: Delete when identification tags are not
consi dered necessary on snall projects.
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Provide identification tags nade of brass, engraved | am nated plastic, or
engraved anodi zed al um num indicating service and item nunmber on all

val ves and danpers. Provide tags that are 35 nmr 1-3/8 inch m ni mum
dianeter with stanped or engraved markings. Mke indentations black for
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reading clarity. Attach tags to valves with No. 12 AWC 2 nmmr 0. 0808-i nch
di ameter corrosion-resistant steel wire, copper wire, chrone-plated beaded
chain or plastic straps designed for that purpose.

3.9 DUCTWORK LEAK TEST
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NOTE: Onit this paragraph for Navy projects.

Del ete the bracketed portion of "Test Procedures”
in SD-03, and "Performance Tests" in SD-06 of this
Secti on.

Thi s paragraph may be omtted where all ductwork is
constructed to static pressure Cass 125, 250, or
500 Pa (1/2, 1, or 2 inch WG ). Delete the
corresponding requirenents in SD-06 of this Section
and correspondi ng paragraph in Section 23 05 93
TESTI NG, ADJUSTI NG, AND BLANCI NG OF HVAC SYSTEMS
when this paragraph is del eted.

O herwi se, derive the | eakage rate for each system
based on procedure outlined in SMACNA 1143 for Sea
Cass A If round/oval nmetal ductwork only is
specified, use Csub L = 3, otherwise Csub L =6
may be used. Make the value of P used equal to the
hi ghest duct static pressure class; i.e., 3, 4, 6,
or 10, for the ductwork to be tested. Were major
conponents such as fans, coils, filters, etc. are

i ncluded in ductwork test, include an appropriate
al | owance in the naxi mum al | owabl e | eakage rate
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Perform ductwork |leak test for the entire air distribution and exhaust
system including fans, coils, [filters, etc.][filters, etc. designated as
static pressure Cass 750 Pa 3 inch water gauge through Cass 2500 Pa 10
inch water gauge.] Provide test procedure, apparatus, and report that
conformto SMACNA 1143. The naxi num al | owabl e | eakage rate is [__ ] Lis
cfnm.  Complete ductwork leak test with satisfactory results prior to

appl ying insulation to ductwork exterior.

3.10 DAMPER ACCEPTANCE TEST

Operate all fire danpers and snoke danpers under nornal operating
conditions, prior to the occupancy of a building to determ ne that they
function properly. Test each fire danper equipped with fusible Iink by
having the fusible link cut in place. Test dynanic fire danpers with the
air handling and distribution systemrunning. Reset all fire danpers with
the fusible links replaced after acceptance testing. To ensure optinum
operation and performance, install the danmper so it is square and free from
racki ng.

3.11 TESTI NG, ADJUSTI NG, AND BALANCI NG

The requirenents for testing, adjusting, and balancing are specified in
Section 23 05 93 TESTI NG, ADJUSTI NG AND BALANCI NG Begi n testing,

adj usting, and bal ancing only when the air supply and distribution
including controls, has been conpleted, with the exception of performance
tests.
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3.12 PERFORVANCE TESTS

After testing, adjusting, and balancing is conplete as specified, test each
systemas a whole to see that all itens performas integral parts of the
system and tenperatures and conditions are evenly controlled throughout the
buil ding. Make corrections and adjustnents as necessary to produce the
conditions indicated or specified. Conduct capacity tests and genera
operating tests by an experienced engineer. Provide tests that cover a
period of not less than [__ ] days for each system and denonstrate that
the entire systemis functioning according to the specifications. Mke

coi ncidental chart recordings at points indicated on the drawi ngs for the
duration of the tine period and record the tenperature at space thernostats
or space sensors, the humidity at space humidi stats or space sensors and
the anbient tenperature and humidity in a shaded and weat her protected area.

3.13 CLEANI NG AND ADJUSTI NG

Provide a tenporary bypass for water coils to prevent flushing water from
passing through coils. Inside of [roomfan-coil units][coil-induction
units,] [air terminal units,] [unit ventilators,] thoroughly clean ducts,
pl enuns, and casing of debris and blow free of small particles of rubbish
and dust and then vacuum cl ean before installing outlet faces. W pe

equi prent clean, with no traces of oil, dust, dirt, or paint spots.
Provide tenporary filters prior to startup of all fans that are operated
during construction, and install new filters after all construction dirt
has been rempoved fromthe building, and the ducts, plenuns, casings, and
other itens specified have been vacuum cl eaned. Miintain systemin this
clean condition until final acceptance. Properly lubricate bearings with
oil or grease as recomended by the manufacturer. Tighten belts to proper
tension. Adjust control valves and other m scell aneous equi pnent requiring
adjustrment to setting indicated or directed. Adjust fans to the speed

i ndi cated by the manufacturer to neet specified conditions.

3.14 OPERATI ON AND MAI NTENANCE TRAI NI NG
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NOTE: Determine the nunber of hours of instruction
based on the nunber and conplexity of the systens
speci fi ed.
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Conduct a training course for the nmenbers of the operating staff as
designated by the Contracting Oficer. Mke the training period consist of
atotal of [__ ] hours of normal working time and start it after all work
specified herein is functionally conpleted and the Performance Tests have
been approved. Conduct field instruction that covers all of the itens
contained in the Operation and Mai ntenance Manuals as well as
denonstrati ons of routine naintenance operations. Notify the Contracting
Oficer at least 14 days prior to the date of proposed conduct of the
traini ng course

-- End of Section --
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