
   
NFPA®9QA 

Standard for the Installation of 
Air-Conditioning and Ventilating 

Systems 

2009 Ed it ion 



OONTENTS 90A-8 

Contents 

Chapter 1 Adminisb'ati:ou .. . . . . . . . .. . . . .. . . . .. . . .. . . . .. . 90A- 4 

1.1 Scope . . . .. . . . .. . . . .. . . .. . . . .. . . . .. . . .. . . . .. . . . .. . . .. . 90A- 4 

1.2 Purpose ......................................... .... 90A- 4 

U Applkation ......................................... 90A- 4 

1 . .4 ReU'oactivity ....................................... 90A- 4 
1.5 Equivalency ........................................ 90A- 4 

Chapter 2 Refeftnoed Publicatious .................. 90A- 4 

2. 1 General .. . . . .. . . . .. . . .. . . . . . . . . .. . . .. . . . .. . . . .. . . .. . 90A- 4 

2.2 NFPA Publications ................................ 90A- 4 

2.3 Other Publications ............................... 90A- 4 

2.4 Ref<r<n<e< for Extra<ts in Mandatory 
Sections .. . . . .. . . . .. . . .. . . . .. . . . .. . . .. . . . .. . . . .. . . .. . 90A- 5 

Chapter 3 Def'lllitions . .. . . .. . . . .. . . . .. . . .. . . . .. . . .. . . . .. . 90A- 5 

8. 1 General ... .. .. .. .... .... .. ... .. .. .. .. .. ... .. . .. .. .. . 90A- 5 

8.2 NFPA Official Definitions ....................... 90A- 5 

3.3 General Definitions .............................. 90A- 5 

Chapter4 HVAC S)'5!ems ............................... 90A- 7 

4.1 General Requir-C'ments for Equipment ...... 90A- 7 

4.2 System Components ............................. 90A- 7 
4.3 Air Dis·ttibution ................................... 90A- 8 

Chapter 5 Integration of a \'eutiJatiou and 
Air-Conditioning System(s) with 
Building Construction ..................... 90A-l3 

5.1 Air-Handling Equipment Rooms ............. 90A-13 
5.2 Building Construction .......................... 90A-l 3 
5.3 PC'nC't:r3tiom- Protection of Opening. .... 90A-l3 
.'1.4 Firr O;amprr-1, Smnkt' IMmfN"'To• :mrl 

Ceiling Damp= .................................. !IOA-14 

Cbap<er 6 Conb'Ois ....................................... !IOA-15 
6.1 Wuing ............................................... !IOA-15 
6.2 Manual Control ................................... !IOA-15 
6.3 Smoke Damp= .................................. !IOA-15 
6.4 Smoke Detection for Automatic Control ... 90A-16 

Cbap<er 7 Ac<q>taAce Testing ......................... !IOA-16 
7.1 General ............................................. !IOA-16 

7.2 Fire Damp<"r.s, Smo ke:- Dampers, and 
Ceiling Damp= .................................. !IOA-16 

7.3 Controls and Operating S)'l'tenu .............. !IOA-16 

Aooex A Explanatory Material ......................... !IOA-16 

Annex B ~faintenanCE" . .. . . . .. . . . .. . . .. . . . .. . . . .. . . .. . . . . 90A-20 

Annex C lufonnational Referencee •................. 90A-21 

Index ........................................................... !IOA-23 



90A-4 INSTAUATION OF AIR.CONDIDONJNGAND \IE.NTIL>\TINC S't'STEMS 

NFPA90A 

Standard for the 

Installation of Air-Conditioning and 
Yentilating Systems 

2009 Edition 

U.fPORTANT NOTE: This NFPA donmwtt is mad~ available for 
CUll subj«t to i-mportant notius and kgal disdaimen. 7Jw.se noticn 
<:ttf<l d~'tt<!P'4 4~ Ht oil ~~tfo,wcmJtc,;Hing thH JocHJ•Ioe\0'~ 
aud "'O'J bt fo.md wtder 1M lt«Jdi'tg "'lnrporltmt Noticu and [)is.. 
dainr.trs Con«rning NFPA Documents.,. 1ltey ron also be obtaifled 
on rtquut from NFPA or t:inved at www.njpa.Of'{l/ disclai1tHff':t. 

NOTICE: An asterisk (*) following the number or letter 
designating a paragraph indicates that explanatory material 
on the paragraph can be found in Annex A. 

Changes other than editorial 3.TC' indicated by a \~rtical rule 
beside the paragraph, table, or figure in which the change oc­
curred. These rules are included as an aid to the wtt in idmtify­
ing changes from the previous edition. \Yhere one or more com­
plete paragraphs ha\t been deleted, the deletion Ls indicated by 
a bullet (•) lxtw«n the paragraphs that remain. 

A reference in brackets ( ) following a .section or paragraph 
indicates material that has bcC"o extracted from another NFP.-\ 
document. As an aid to the wer, the complete ride :md edition 
of the source documents for extracts in mandatotysecrions of 
the document arc given in Chapter 2 and those for extracts in 
informational sections arc gi\·cn in Annex C. Extracted text 
may be edited for consistency and style and may include the 
revision of internal paragraph references and other refer­
ence$ as appropriate. Requests for interpretations or rc .. ision.s 
of extracted text shall be .sent to the technical committee re­
sponsible for the source document. 

Information on referenced publications can be found in 
Chapter 2 and Annex C. 

Chapter I Admilli.sttarioo 

1. t • &ope. ThU: .stmcb.rd &h..~ I cmtt coJutruction, irut.'\Uation, 
opcrnt.ion, :md m.'lintcn:U\CC of ')"tt'IIU for nlr conditioning nnd 
ventilating. including filtc:n. ducts, and related equipment. to 
protect life and property from fire, smoke, and gases rerulring 
from fire or &om condirioru having m:mifestttiomlrimibr to fire . 

1.2 Purpo.o. ThU •tnnd.-u·d ~~ohall p1·~cribc mjnimum requkc­
ments for ~Wety to life: ru1d propel't)' &om fire. These require­
ments man be intended to accomplish the following: 

(1) ~strict the spread of smo ke through air duct S}'Stem& 
witl\in a buHdiog or intO:, building fron\ the o ut-.ide 

(2) Restric-t the: .Jprcad of fire tlu-ough air duct sya:tcms from 
the area of fire origin. whethc:r located within the build­
ing or outl;;idc 

(3) Maintain the 6rc-re&isti .. ~ integrity of building compo­
nen~ al\d elemen~ 'uch tu. noo,.,, partitioo.J, ro-o&. wall ... 
:tnd floor- or roo.t:cciling aaembli.o affec-ted b)• the: il'tstnL­
Iation of air duct S)'.Stc:rns 

(4) Minimh:e the ignition .sources and combustibility of the 
elemcntA of the air duct syst~ms 

(5) Pcrrnit the air duct ')')tCITU in" building co be tued for tl\c 
additional purp-ose of emergency smoke control 

llJ 200Q Edklon 

l.S Application. 1his st3ndard shall apply to all systems for 
the movcmcm of environmental air in strUctures that serve 
the following: 

(l)*Space.s of 0\'e:T 708 m5 (25,000ft5 ) in volume 
(2)*Buildings of Types m. IV, and V construction ovw:r three 

stories in height, regardJC'SS ofvohune 
(3)*Building.s and spaces not co·~rcd by other applicable 

NFPAs tandards 
(4)*0ccupant1C or processes not covered by other applicable 

NFPAstandards 

1.4 Retroactivity. The prmi.sion.s of this standard shall not be 
intended to be 3pplied retroactively. Where 3 system i.s being 
altered, extended, or renovated, the requirements of this stan­
dard shall apply on}y to the work b:ing undertaken. 

1.5 Equlvalency. Nothing in this standard .shall be intended to 
prevent the usc of new methods or devices, provided that suf­
ficient technical data arc .submitted to the authority having 
jurisdiction to demonstrate that the proposed method or de­
vice U equivalent in quality, strength, durability, and safety to 
that prescribed by this standard. 

Chapter 2 Referenced Publications 

2.1 General. The documents or portions thereof listed in this 
chapter arc refe:renccd within this standard and shall be con­
sidered part of the requirements of this documcnL 

2.2 NFPA Publications. National Fire Protection As-sociation. 
I Battcrymar<.h Park, Quincy, MA 02169-7 471. . 

NFPA 30, Ram~rabl~ mtd Combu~ibltt Liquids Cock, 2008 cdi-
tivu. 

NFPA 31, Standard for tlu 1-usta:tatio,~ of Oit.Buming Equip-
-tiU?ll, 2006 edition. 

NFPA 54. Na,iotuzl Futl Gas Ox! e. 2009 edition. 
NFPA 7fi", lv'atir.malFl«triml OX#•, 2008 edition. 
,llt,'fP!t 77!, Na,ionalFt'uAkln~ Ude•. 2007 edition, 
NFPA 75, Standard fo-rth$ Prot«t¥m of lnfomtalion Ttdmclogy 

Equipnunt., 2009 edition. 
NFPA SO. Standmr! for Fiu Doors d nd OtNr Opming Avtutiw-&, 

2007 cdi thm. 
NfPA IOfP. Lifo Safdy Cede•. 2000 edition. 
NFPA l OS, Standard forth8lmtallah'on ofSutoM DoorA.ssetnblio 

mtd Othn- Opming Prouaives, 2007 edition. 
NFPA 26 I. Sumdord Mrlhods oj1hll of fi'rr Rl.,;jJUmN of Bul/d .. 

iug Ct:mstntdion and Mt~lnlal!, 2006 edition. 
NFPA 259, Standard Tot Mtthod for Pot~ntial Htat of Building 

Matn-ials, 2008 edition. 
NFPA 262. Standard Mrthod of Tt.st for Fin,, Travel n nd s.wJu 

ojm',l'.r tmd Cabl'..r for l..111 ,., A/,.J.Iamlll'ng Spactl, 2007 edition. 
NFPA 286. Stamlanl Mdhod1 of Fin Ttsts for Evaluating Contn'­

bution of n&tl and Ceiling Interior Fin iN~ to ilrxRlf Fire Growth, 2006 
edition. 

NFPit. $Ooo•, 8ulhling Ct:m.•tmcrlotJ nntl Stiftc~y Out,.•. 2009 
edition. 

2.S Othe.r Publications. 

2.S.1 ASHRA£ Publication•. American Society o f H~ting, 
Refaigcratingnnd Air-Conditioning Engineen.. Inc:., 1791 TuJ. 
lie Circle, NE,Atlanta, GA 30329-2305. 
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ANSI/ ASHRAE 15, Saft<y Cde for M«hanical R.frigtratiM, 
2001. 

t\SHRA£ Handbook- HVAC SJ.st""' and Equipnun; 2000. 

2.8.2 ASTM lniernatioual Publications. ASTM International, 
100 Barr Harbor Ori\'c, P.O. 8o.'C C700, West Conshohocken, 
PA 10428 20&0. 

ASTM C 411, Standa:rdTtst MttJuxl fqr Hot-Suifau Peifomumce 
of High-Tn~tptrattm Thennal buularion, 1997. 

ASThl D 93, Standani Ttst Mtthods far F!ashpoint by Pmsl<y­
Mmtens Oostd Cup Tt:ttn', 2006. 

ASThl E 84, Standard Ttst A>kthod fqr Sttifau Burning Charoc­
teri.sh.c.s of Building Matnials, 2006a. 

ASTM E 136·, Standatr!TtstMtthrx/.forBthaviqroj Maurials in 
a \btical Tub~Fumace at 750°C 2004. 

ASTM E 2231, Standa-rd Pmctiu for Sp«inrm Pnparati(m and 
Mounting of Pipe and D tld huulaticm Motnials to Asstss Suifau 
Burning Otamdnistic.s. 2007. 

2.3.$ GAPublication.s. ~-psum Association. 810 First Strcc~ 
NE~ Suite 510, \\lasbington, OC20002. 

Firt Rnistanu Design Mantta4 18th edition, 2006. 

2.3.4 NAJMA Publications. North American lruulat:ioo 
Manufacrurers Association, 44 Canal Center Plaza, Suite 3 10, 
A!OlOUldria, V.>. 22314. 

fibrous Cla.s.s Dud Ccm.strudN.m Standard, 5th edition, 2002. 

2.3.5 SMACNA Publications. Sheet Metal and Air Condition­
ing Contractors' National Association, 4201 Lafayt"UC Genter 
Dri.,.,, Chantilly, \ c>.22151-1209. 

Fibrous Cla.ss Dua Ccmstructitm Standard, 7th edition, 2003. 

HVACAirDuct l.eaM.ge Tr.st ll.lamta4 1st edition, 1985. 

UVAC Dud Conrlnution StonJmJt - ."--dol onJ Fto.•ibJ,, 2nd 
edition, 1995 with addendum #},November 1997. 

2.3.6 UL Publications. Underwriters Laboratories Inc., 333 
Pfmg:stcn Road .• Northbrook. lL 60062-2096. 

ANSl/UL 181, Standard for Saf"J FaamJ-;"'ode Air Duas and 
Air Con n«ton, 2005. 

ANSijUL ISlA, Stamford for Safety C/o.s-ur. Syst-.., forU" with 
Rigid Air Ducts. 2005. 

ANSI/UL 1818. StandardforSafrt:t Closu,S;-.•rteA>ujorUM with 
Re>:ibkAirD'UCts and AirComuc.tors, 2005. 

ANSI/UL 555. S.ondardjor Safety Fm Dampm. 2006. 

ANSljUL 555<:- Standard for Saftty C<iling Dompm.. 2006. 

ANSI/UL 555S, SumdardfosSafety s,.ok,Dm•ptrs, 2006. 

ANSI/UL 723, Standard Test Method for Su-rface /JurningOla,:. 
ade-ristics of Building Mata-ials, 2003. 

ANSljUL 867, Standard for Saft<y Eluhwlalir Air G<.mm, 
2004. 

ANSljUL 900, Sumdardfor Safety Air Filtn Units, 2004. 

ANSI/UL 1820. Standard fos Saf"J Firr Ttst of Pnm NIO lie Tub­
ing for FToru and St11Dk CJtaroderistic.J., 2004. 

ANSI/UL 1887, Standard for Saf"J Fi» Tot of Plastic Spri11kln 
Ptfu for Vitibl~ Fkmu and SmoM OJarod~rish.c.s, 2004. 

ANSI/UL 1995, Standard for Safety Htating and Cooling 
EquiJnunz.. 2003, revised 2005. 

ANSI/UL 2024, Standard for Optical-FfbtT and CmMttunica­
,;,.. Cab/• Rourvay, 2004. 

UL2043, StandardforSaftty Firt Test pr Htat and l-isiblr Sw>he 
Tid~ for Db.:JW< Pnxh«.U mul TJu·,:r A,"«_,,..,.,,yJ humll«l ;,. Ai,.. 
Handling SjJ<1as, 1996, rco.iscd 2001. 

2.3.7 Otber Publications. 

Mt'T'fiatu-~n~ Colbgiate Dictiotta~ 11th edition, Meni:a.m­
Wcbotcr.lnc., Springfield, MA. 2003. 

2.4 Ref~rences for Extrad1i in Mandatory Sections. 
NFPA 211 . Standard for Chh•1U')'S., Finpklu.s., \~nu. and Solid 

Ftu/,-/Jumit~gApplianu.s., 2006 edition. 
NFPA 220. Standard on 1'.'1/N.S of Bttildine Corutrudi<m. 2009 

edition. 
NFPA 221, Standard for High Challmge Fire K&ll.s, Fbt! U'c-tlls, 

and Ftrt &1'1'Nr »hils .. 2009 edition. 
NFPA 5~. Buildit~g Con.stnution and Safety Code•. 2009 

edition. 

Chapter 3 Defulitions 

3.1 GeneraL The definitions contained in this chapter shall 
apply to the terms U.SC'd in this standard. Where tcnns arc not 
defined in this chapter or within another chapter, they shall 
be dcfinc.d wing their ordinarily accepted mcaning.s within 
the context in which they arc used. ,\fmia"A> .. w-bster~ Colltgiate 
Dictionary, 11th edition. $ball be the source for the ordinarily 
accepted meaning. 

$.2 NF~ Official De.ftoitions. 

3.2.1* Approved. Acceptable to the authority havingjurisdic­
tion. 

3.2.2* Authority Having j urisdiction (AHJ). An organization, 
office, or individual responsible for enforcing the require­
ments of a code or standard, or for appro••ing equipment, 
m.atcria6.ao in4c.Uation, or a procedure. 

3.2.3* Listed. Equipment.. materials, or services included in a 
list published by an orga.n.Uation that is acceptable to the au­
thority having jurisdiction and concerned with co.aluation of 
products or &Crviccs, that maintain.s periodic inspection of 
production of l.i.,ted equipment oT m.:..teriaU or periodic evalu­
ation of scnicc.s, and whose listing $tates that either the equip-

ment, m3tcrlal. 'or service meets ~ppropriat:c designated;~ 
dard.s or has been tested and found suioblc for a specified 
purpose. 

3.2.4 ShaD. Indicates a mandatory requirement.. 

3.2.5 Should. Indicates a recommendation or that which is 
advised but not required 

3.$ General Defmicions. 

3.$.1 ACC'E'ssible. Capable of being rcrno~d or exposed with­
out damaging the building structure or finish, or not pcnna­
ncotly closed in by the structure or finish of the building. 

S.$.2 Air Cleaner. A device used to reduce or remove airborne 
:solids from heating, .,-w:ntilating, and air<onditioning S)'!>taru by 
dcctrostatic mcan.s. 

2009 Editb-1 til 
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$.3.3* Air Connector. A conduit for transferring air lx-~C'O 
an air duct or plenum and an air tc:nninal unit or an air inlet 
or air outlet. 

$.3.4 Air Distribution Sys~m. A continuou.s passagw:way for 
the ttansm.i.uion of air that, in addition to air due~ can io­
dude air connectors, air duct fitting$, damp('t'S, plenums. fans. 
ond occe:&ory oir hnndling «!>quipml"nt but tho.t doec not in 
dude conditioned spaces. 

$.3.5 Air Duct. A conduit or passageway for con~ air to 
or from hearing, cooling, air conditioning, or vcnnlating 
equipment. but not including the pleoum. 

$.3.6 Air Dud CovEoring. A material such as an adbe.si~, insu­
lation, banding, a coating(s), film,or a jacket wed to cover the 
outside surface of an air duct, ftm casing. or duct pl~um. 

$.3. 7 Air Duct Lining. A material such as an adhesive. insuJ~ 
cion, a coating(s), or film wed to line the inside .surface of an 
air duct,. fan casing, or duct plenum. 

$.3.8 Air Filter. A de .. ice wed to reduce or remo .. ·e airborne 
solids from heating, ~nrilating. and air conditioning. 

$.3.9* Air Inlet. Any opening through which air is remo~d 
from a .space and returned to an air distribution system. 

$.3.10* Air Outlet. Any opening through which air is ddiv­
ered to a space from an air di.stribution S)':'Slem.. 

$.3.11 Air Te.nninal Unit. An appliance recei ... ing, condition­
ing, and dcli .. ·ering air .supplied through an air distribution 
S)":"Stem. 

$.3.12 Air Transfer Opening. An opening designed to al­
low the mo~ment of environmental air between two con­
tiguow .spaces. 

S.US Dampu 

3.!.13.1* Ceilbrg Radiation~- A de.,ice installed to 
lim.it radiant beat trarufer through an air outlet or a ir inlet 
opc:rnng in the ceiling ot a tloor· or root<ethng assembly 
having not leu than a 1-hour fire rcsi.stance rating. Such a 
device is described in the construction details for some 
tested floor- or roof<eiling assemblies. 

3.3.13.2 (;o.mbi-ation Firea:ndS,aokeDamJHr. AdC'-vice that 
meets both the fire damptt and .s mokc damper require­
ments. 

3.!.13.3* Fire DamJxr. A de-.icC', installed in an air distri­

bution system, desiSned to clO&C ~u tom a tic :illy upon detec­
tion of heat, to interrupt migratory airflow. and to re.slrict 
the passage of flame. (221, 2009) 

3.!.13.4* Smoke Dmnp.er. A device 'Nithi.n an air-distribution 
systan to control the movt'mcnt of s:mokc. ( 5000, 2009) 

$.3.14 F.nvi:nuunental Air. Air that is.supplicd. returned, recir­
culated, or exhausted from .spaces for the purpole of mod if) .. 
ing the existing atmosphere within the building. 

$.3.15 Fan. An 3.'16C'lllbly comprising blades or runners and 
housings or casing and being either a blower or e.xhawter. 
(211. 2006) 

$.3.16* Fire R.ehstanoo Rating. The time, i.n minutes or how.s, 
that rnateria1s or SMCmblies ha-.1: withstood a fire exposure as 
esetbli.shed in accordance with the test procedures of NFPA 251, 
SlandQ;Tt/ Mtthods of Tots of Fire RI:Sistanc-~ of Building Con.mucticm 
and Mnttrials.. 

m 2009Editbn 

3.S.17 Fire WaU. A wall se-parating buildings or "ubdivicling a 
building to prt'\·ent the .spread of fire and having a fire re.si~ 
tance rating and structural .stability. 

3.S.18* Flame Spread Index. A comparati-.1: measure expressed 
as a dimen.sionlC$$ number derived from \isual mcrusuremcnts or 
the .sprcad of flame v~rsw time in ASTM E 84, Stmdan! Tt:tf 
Method for Suifaa Burning Cham<Urisrics of Bttilding Materials.. or 
ANSI/UL '123. Standortf for Saf"J Ttd for Suifa« Burning Owmrtn· 
i.st«s of Building ll;farnials. 

3.S.19 Foam Plastic lnsulatiou. A ceUular plastic, u.scd for 
thermal i.nrulating or acowcical applications, ha-.ing a dcmity 
of 20 lb/ft~ (320 kg/m5 ) or IC'.ss, containing open or closed 
cells, and fonncd by a foaming agent. (5000, 2009) 

3.S.20* Limited-Combustible (M.atif'ri.a.l), Refers to a building 
construction material not complying with the definition of non­
combustible material that, in the fonn in which it is USC"d, has a 
potential heat value not exceeding 3500 Btu/lb (8141 ~/kg), 
where tested in accordance with NFPA 259, St'mdard Tt:st Method 
for Potmtial Hoot of Bttilding Matnials. and includes either of the 
following: (1) materials having a .structural base of noncomb-us­
tible material, with a swfacing not e:tecoeding a thickness of'-' in. 
(3.2 mm) that h:u a flame spread index not greater than 50; and 
(2) material~ i.n the form and thickness used, having ncithtt a 
flame .spread index greater than 25 nor evidence of continued 
progres&i~ combustion, and of such compo-sition that sur­
faces that would be exposed by cutting through the material 
on any plane would ha .. ·c OC'ithcr a flame spread index 
grcatC'r than 25 nor evidence of continued progre$Si~ com· 
bu.stion, when tested in accordance with ASTM E 84, Stott· 
dard Ust Meth()d of Swfaa B·umi1'-g CJurmcten·,h·cs of Building 
Malen'als, or ANSI/tiL 723 Standdrd Tt.st Method for Surface 
Bttrning Charactnistic.s of Building M<1terial.s. 

3.S.21 Noncombustible Material. A material that.. in the form 
in which it is moed and under the conditions anticipatccl, will 
not ignite, burn. 6upport eom.bu.uion. o ·r .-c:lc:uc &mm.!!.b-lc 
vapors when :subjected to fire or heaL Materials that arc rc­
po-rtcdaspa.ss.ingASTM E 136,StcmdardTert MethodftKBthavior 
of ... 'W.akrials i1t a \b~ical Tube Furnace at 750°C, shaiJ be comid­
ttcd noncombwtiblc materiats. (2.20, 2009) 

3.S.22* Plenum. A comparunent or chamber to which one or 
more air duc-ts arc connected and that fomu part of the air 
distribution system. 

$.3.22.1 Aj~Handling Unit Rocm1 Pfenum. An individual 
room containing an air-handling unit($) usc:-d to gather air 
from ... arioussources and combine thcairwith.i.n the room 
for rC'tuming to the air-handling unit. 

$.3.22. 2 Apparatus Casing Pl-enum. A !heC'l metal construe· 
lion attached directly to a fan enclosure, fan coil unit, air­
handling unit, or furnace bonnet for the purpose of con· 
necting d~stribution ducts. 

$.3.22.$ Ctili,-gCavity Pi.effU111. The .space betw«n the top 
of the finished ceiling and the undcnide of the floor or 
roof above- where wed to .supply air to the occupied area, 
or to return or e."<hawl air from the occupied area. 

3.3.22.4 Raised Floor .Pt~num. The .space betwccn the top 
of the finish-ed floor and the undcnide of a raised floor 
wbtte wed to,upplyair to the occupied area. or to rerun1 
or exhaust air from the occupied area. 
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8.8.23 Smoke. The airborne !50 lid and liquid particulates and 
gases evolvw:d when a material undergoes pyrolysis or combus­
tion, together with the quantity of air that i.s entrained or oth­
erwise mi."ted into the mass. 

8.3.24* SmobBarl'iE:$ A continuous membrane, either verti­
cal or horizontal, .such as a wal~ floor, or ceiling assembly, that 
is designed and constructed to restrict the movement of 
.smoke. 

3.3.25 Smok~ Control. Asy:stcm that utilizc:s fans to produce 
pttessure differences .so as to manage .smo ke movw:mcnt. 

3.3.26* Smoke Detector. A .device that .senses visib le: or invis­
ible particles of combwtion. 

8.8.27* Smoke Developed L..:lex. A comparative measure ex­
ptreSsed as a d imensionless number, dc:ri~d from m.easure­
ments of .smo ke obstruction vw:rsus time in ASTM E 84 Star;. 
dard Test Mdhod for Surface Burning Charoctm.stics of Building 
Materials, or ANSI/UL 723~ Standard Tt.st Method for Surface 
Bwming Otamderistics of Buikfing Materials. 

Chapter 4 HVAC Systems 

4.1 General Requirements for Equipment. 

4. 1.1 Access. Equipment .shall be arranged to afford access for 
in.sp~.ction, maintenance, and repair. 

4.1.2 Equipment shall be .se lected and instaUed based on its 
application with respect to the manufacturcr•.s installatio n in­
s tructions and listing, as applicable. 

4. ].$ Protection. 

4.1.$.1 Equipment .shall be guarded for penonnc:l protec­
Lio n . 

4.1.3.2 Equipment shall be guarded ag-d.inst the intake of fo r­
eign mnttc::r into the&)'3tcm. 

4.1.4 Electtic.al wiring and equipment shalJ be instaJled in 
accordarnce with NFPA 70. Nnh'onal El«<ricnl Code. 

4.1.5 Air-handling cquipn·,e nl r-oonu shall meet the require .. 
menta o fScctio &l 5.1. 

4.2 System Compouent•. 

4.2. J Outside Air Intakes. 

4.2.1.1 Outtide air intnkot shnll be protcctcd by screena of 
con·osio:n-4'c.tistnnt n\1\Lc rial no t larger tJHm 12.7 mm (O.!S in.) 
mesh. 

4.2.1.2* Outside air intakes shall be located so a.s to minimize 
the introduction of fire or smoke into the building. 

4.2.1.2.1 O utl!oide a.ir intakes .shall be equipped with an ap­
proved rirc and/or smoke drunpe.r whe n noLloc:nted to meet 
the requirement& o f 4 .2.1.2. (Sm. Stdion 6.J for '"'dt' dmRpm­
opuation. to nstn'ct tl¥ intalut of 111tdre.) 

4.2.2 Air Cleaners and Ai.r Filters. 

4.2.2.1 Electrrutatic air cleaners .shall be li1ned in accordance 
w;d, ANSI/UL 867, Standard for Softly El«trrutotic A;r CIMnm. 

4.2.2.1.1 RlectroJtaUc ai.r cleaners .shall be installed in con· 
fonna.nc:c with the conditions of the mru.tufacturer•s listing. 

4.2.2.2* Air filter. >hall be rated cither as Cla>S I or Clw 2 in 
accordance with ANSJ/UL 900, Standan:l for Safof)• Air Fzltu 
Units. 

4.2.2.3 Liqu.id adhesive coatings used on air fil ter.s .shall have 
a minimum flash point of 163"C (3250f') as determined by 
ASTM D 93, Standard Tcst M<lhod< j>r FUuhpoint by Pttuk)• 
Marlms Closed C·up Ustn: 

4.2.2.4 WheTc air filters arc flwhed with liquid adhesio.'es, the 
system shall be arranged so that the .air cleaner cannot be: 
flwhed while the fan is in operation. 

4.2.2.5 Combustible adhe.si·ve coatings shaU be stored in accor­
dance with NFPA 30, FTa.·ttuMbleand Co»Jbustihk Liquids Code. 

4.2.3 Fans. 

4.2.3.1 Installation. 

4.2.3.1.1 Fans shall be installed in ac,cordancewith the appli­
cable NFPA.standardsand the manufac.t urer•s insuuctions. 

4.2.3.1.2 Fans shall be apprm·ed for the specific installation. 

4.2.3.2 Access. Fans .shall be located, arranged, and installed 
to afford access for inspection and maintenanc<:. 

4.2.3.3 Exposed l n.lets. Expose-d fan inlets .shall be protected 
with metal screens to prC".·etlt the: entry of paper, t:ra.sh, and 
foreign mald'ials. 

4.2.4 Ah-CooiU.g and Heating F.quipme>t. 

4.2.4.1 Installation. 

4.2.4.1.1 Heating and cooliugequipmcntshall be installed in 
accordance with the applicable NFPA.standards and the manu­
facb.trer'.s i.nstruction.s. 

4.2.4.1.2 The equipment sha ll be npprovw:d for the ! pecific 
in•tallarion . (Sn ~.].3. 1.) 

4.2.4.2 Ma~rials. Matc•iaU wed in tl1c manufacturing of fan 
coil units, .se.lf-con tained air-conditioning units, fumaccs, heat 
pumps, bwnidific:rs, and aU similar equipment .shall meet the 
requirements of 4.3.3.1 and 4.3.3.2 unless otherwi!e provided 
;n 4.2.4.2.1 or 4.2.4.2.2. 

4.2.4.2. 1 "fl\C:: r-equi.rementA or4.8.S.I and 4.S.8.2 •hall no t apply 
to equipment tested and listed in accordance with ANSVUL 
1995, Stamkml. for Sojdy Hea6ng and Cooling F.qtti/JIRtul. 

4.2.4.2.2 Unlisted solar energy a ir disuibution system comp4> 
nenlt.S .shall be accompa nied by supportive information dem­
orutmting that the compo nenU have A~ me spread tmd smoke: 
deve loped indexc.1 tluu l\J'e 110 t in cxccn of those of tJ\c ui.r 
duct&)"tem pennitted by thi.s amndard. 

4.2.4.S Mechanical Cooling. 

4.2.4.3.1 Mechanical refrigeration used with air duct &)'Sldl\5 

shnll be installed in aocordnnce with l'ecognizcd snfcty practicot. 

4.2.4.S.2 hu tallo.Uo1u confonning to ANSI/ ASJ.lRA.E 15, 
Safd-J Cod~ for Mechanical Rlfrignntion, shall be considered to be 
in compliance with these requirements. 

4.2.4.4 Furnaces. 

4.2.4.4.1 Oil..bunting heating fumaoes combined with cooJ.. 
ing \ &nits i.n the same airduCll)'lte fn shnll be in1mJied in aGOOI" 
dance with NFPA 31, Slwufmtl for lh« l1utalliltion of OiUJumi11jJ 
EquijJIRBUI~ 
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4.2.4.4.2 G-.u-burning heating furnaces combined with coot­
ingunits in the same air duct system .shall be: installed in acco r­
dance with NFPA 54, National Ftul Cas Cod,_ 

4.t.4.5 Duct HeatC,!I'I. 

4.2.4.5.1 Where- dcctrical resistance o r fuel-burning beaten 
are installed in air ducts, the air duct coverings and their itr 
stallation .shaD comply with~ provisions o f 4.8.5.!. 

4.2.4.5.2 The installa.Lion of clcarica.l duct hc-atcr~Jh;;, ll com­
ply with the provisiotu o f NFPA 70, National Ekbical Cod,~ 
tide 424, Part VI, *Duct Heatc:n.• 

4.2.4.6 Evaporative Coo~n. Combwtiblc naporation media 
ah.all not be uxd, tn"'lcJ.~ they meet the rcquircmcntJ of 
4.2.2.2. 

4.2..4-. 7 H eat Recovery Equipnent. Equipment notco~red b)• 
other provisions of this standard and wed for heat transfer or 
air movemttlt ahall be corutruacd .so thnt aD material in the 
air path mcctJ lhc requircmcntJ of Section 4.2. 

4.3• Air Distribution. 

4.3.1 Air Ducts. 

4.3. 1.1 Air duces lha.Jl be conaructed of iron, steel, nluma. 
own, copper, concrcle, masonry. or clny tile, cu:cpt as oth~ 
wise permitted in 4.3.1.2 or 4.8.1.3. 

4.3.1.2 Class 0 or Oass 1 rigid or flexible air ducts tested in 
accordance with ANSI/UL 181. Stmtdord for StJ.frtJ Fnd.OI,.MMI« 
AtrDt~elsnndAir01'mtttor.s, nnd Wa.Ued in confonntu1cewilh 
the conditions ofli&tingsha ll be permitted to bcww:dforducts 
when air temperature in the ducts does not cxc<"ed 12J<'C 
(250•F) or when wed as verricaJ ducts serving not more than 
two adjac·ent •toties in h~ghL 

<l.3.1.3 Cypoum Board Air Oucu. 

4.3.1.3.1 Gypsum board havi.ngarnaximumflame spread index 
of25 without ni<knce of contin~ progressi\<--c: combwtion and 
a maximum amokt <kvelopcd i:ndex of !SO when lelltod in acc::or­
cbncc with ASTlll £ 84, Stmdatd Td Mahod for S•rfo« Bumint 
Cltamclcristia <{ Jk,jf<j;,'ll Mnumt. or ANSI/UL 728, Stondanl Ttsl 
Mdh:.d for Suifac• Bumi•'ll Cluuruumtic• of B .. ildint Malcrial.s, shall 
be permitted to~ wed for nq;cario.~ prCS1S1.1re exhaust and return 

du~tawhere the tempa·atw·c of the c~m~d air does no t c.xcecd 
52°C (125.F) in nonnahervi.ce. 

4.8.1.3.2 The air temperature limits of 4 .3.1 .3.1 &hall no t a)> 
ply when gypsum board material ia used fo r emttgcncy smoke 
c:xhmut air d ucu. 

4.3.1.4 All a.ir duct m:a.tc:rialasht\11 be: eu.iw.ble foa· continuou.s 
exposure to the tempea·ature and humidity conditions of tl1e 
environmental air in the air dueL 

4.8.1.5 The material&, thickness, constttaction, and install~ 
rion of ducts shall provide stnac.tural .strc:ngth and durability in 
c-onfonnnncc with rcc·ogni~c:d good pmctice. 

4.3.1.5.1 Air ducts 4hall be coruiderc:d to be in compliance 
witl1 this requirement whea·e conata·ucted and installed in ac· 
cordance with the ASHRAE HandbooJc - HVAC Sysl~tiU oud 
Equipntent, and with one of the following as applicable: 

(l) NAJMA Fibrous Class Duet Co1ufruction Standard 
(2) SMACNA Fibrous CIIJss Duct Conslm rlion Stnndarrl 
(S) SMACNA H\AC Dut:t. Omstntction Stmulnrdt- Mttnl tmd 

n~:ib/11 

(4) SMACNAR"W\CAirDuctLMhag«TtstManual 

W 2000 Edition 

4.3.1.6 Wbc:rc no standard exists for the constructio n of air 
ducts, the ducts shall be constructed to withstand both the 
maximum positive and negative pressures of the S)l!lem 3( ran 
4hutofl'. 

4.3. 1. 7 A duct endoa:urc u..scd for the multiple distribution or 
gathering of ducts or connectors .shall be coo.structed of mate­
rials and methods specified in 4.3.1 

4.S.1.7.1 Elc:c1ricaJ wires and c.ables or optical fiber cables. or 
o ptical..fiber a.a1d communKatioru mccw~, wichin a duct en· 
do.suresball comply with 4..3.4-. 

4.3.2 Air Connectors. 

4.S.2.1 Air con nector. arc limited-tuc, OCJriblc air ducts that 
.shall not be rcquil'ed to conform to the prcn.-ia.lona for air duc:u 
where they meet the requirements of 4.3.2.1.1 through 
4.3.2.1.5. 

4.3.2.1.1 Air connectol'3stull conform to the requirements 
for Oru.s 0 or Cl:w 1 conncctofl when tntcd in uccon:bncc 
with ANSI/UL 181, Slmu!ard for SnfdJ Fad•ry,\lade Air Duels 
and Air Conntdors. 

4.!.2.1.2 Cbu 0 or Oru.s 1 air connccton shall not~ used 
for ductJ Containing air at temper.UutC.S in CXOC:SJ Of 121•c 
(250"F). 

4.3.2.1.3 Air connector runs shall not excttd 4.27 m (14ft) 
;, length. 

4.S.2.1.4 Air connecton lih>ll not p:uo through any W<ill. par· 
tition, or endosul'e of a ,"Crtiea] .tlmft that is required to~-.: a 
fire resistance rating of 1 hour or more. 

4.3.2.1.5 Air connectors shall not pass through floors. 

4 .3.2.2 \'ibratioa'l i801ation connc:ctor.t in dun~'lt.enu •h.oill be 
made of an approo.·ed 0amc-4"etardwlt f'abric or .thnll consist of 
.sleevt" joints with packing of approvt"d material, each bon-ing a 
maximum flame spread index o f 25 and a maximum smoke 
devc:loped index of 50. 

4.3.2JJ Approved flame-rccard:mt fAbric having a maximum 
length of254 rnm (10 in.) in the direction of airflow ahaU be 
pennitted to be: used. 

4.3.2.4 Wiring shaJJ not be inatalled in air connectors. 

4.3.3 Supplementary Materials for Ai:r Distri.butiou Systems. 

4.3.3. 1 • Pipe and duct iruulation and coverings, duct linings, 
vapor retarder facings, tulhesi\'CS. fruneners, tapes~ :md .sup pi~ 
mcntu'Y matcrin l8 nddcd to nir duct., plcmuns~ panel•, nnd 
duct eilencer.t wed in duct ')'Ite ms, unleu o therwise p rovided 
foa· in 4.3.3.1.1 or 4.!UU.2 • .shall have. in the foam in whid1 
they are wed, a maximwn flame spread index of 25 without 
evidence of continued progressive combustion and a maxi­
mum smoke developed index of 50 when tested i.n accordance 
with ASTM £ 84, SiatJdarr! TtJt Method for Sttrfnc~ Burning Char­
nt.tm'stits of Buillling Materials, or widl ANSI/UL 728, Stnndnrd 
7«u Mdhod for Surfac• Bum i11g OttlllldiJri.ltics of Buildr'1lf Mntm'· 
als. Pipe and duct i.ruulation and covering&, duct lini.n$9 and 
their adh«ive.s, and tapc.s sha1J use the specimen preparation 
and mounting procedures of ASTM E 2231, Standard Pradic~ 
for Sptcintm Prrparation and Mounting of Pip~ and Dud huttlah'on 
Mntm'alt loA .am Smrfac• Bttming ChamrleriJtics. 

4.!.:S.I.l 'n1c 01\me epreud index ~nd .unok.e develo ped in· 
dex a·equiremcnts o f 4.3.3.1 shall no t apply to air duct wcath· 
erproof CO\'el;llg5 where they arc located entirely ouu.ide of a 
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building, do no t penetrate a waU o r roo f, and do not create an 
exposure hazard. 

4.3.$.1.2 Smoke detectors required by 6.4.4 shall not be re­
quired to meet flame .spread index o r smoke de.,·eloped index 
requirements. 

4.3.$.2 Oo.rure systems for usc with rigid and flexible air 
ducts tested in accordance with ANSI/UL 181, S/.(mdard for 
Safety Fadory-Mad~Air Duds and Air Cotm«fors, .shall have been 
tested, listed, and used in accordance with the conditio ns of 
their listings, in accordance with o ne of the fo Uowing: 

( I) ANSI/UL ISlA, Standard for Safety C/o.s,.,. S)Stnos for u,. 
with Rigid Air Dvet.s 

(2) ANSI/UL 1818, Stamford for Sofot)' Clru·ure S)StnRS for u,. 
with Flexible Air D·ucfs and Air Connufors 

4.3.$.3 Coverings and lining-; fo r air ducts, pipes, plenums, 
and panels, including all pipe and duct insulation materiaLs, 
.shall not flame, glow, .smolder, or .smoke when tested in accor­
dance with ASTM C 411, Standard Tt.st Method for Hot-Suifacs 
Pnfomumu of High-Tempemture ThmRal Insulation, at the tem­
perature to which they arc o.--posed in service. In no case .shall 
the test kmpcrature be below 12l*C (250*F). 

4.3.~.4 Air duct cO\·erings shall no t extend thro ugh walls or 
floors that arc required to be fire .stopped o r required to have 
a fire resistance rating, unless .such co'Vttlng.s meet the re­
quironen.ts of NFPA 80, Standard for Fiu Doors and Other Open. 
ing Protectiws. 

4.3.~.5* Air duct linings shall be interrupted at fire dampers to 
prevent interference with the operation of de.,i.ces. 

4.3.$.6 Air duct coverings shall not be installed so as to con­
ceal or prevent the usc of any service o pening. 

4.3.$.7* Wall or ceiling finish in plenums shall comply with 
4.3.10. 

4.3.4 'Materials for Operation and Control of tbe Air Distribu­
tion System. 

4.3.4.1* Wiring .shall not be instaUcd in air ducts, excep t a.s 
permitted in 4.3A2 through 4.3.4.4. 

4.3.4.2 Wiring shall be permitted to be installed in air ducts, 
only if the wiring i.s directly associated with the air distribution 
S)'Stem anddocsnotexceed 1.22m (4ft). 

4.3.4.3 Wiring permitted by 4.3.4.2 shall be as short a.s practi­
cable. 

4.8.4.4* Electrical wires and cables and optical fiber cables 
.shall coruist of wires or c:ablco.s lis:ted as ha\'ing a maximum 
peak optical <kmity of 0.50 or 1<!8, an a\·crage oplical density 
of 0.15 or 1<5!, and a maximum flame 'I' read diJtance of 1.5 m 
(5 ft) or 1.,. when tated in accordance with NFPA 262, Stan­
dard Mtlhod ofTtsl for FlmN Traud and s...At of ll'irrs and Cabks 
for Use inAiFHandlingSpaw, or &balllx irutalled in metal rac<­

wap or mdal •heathed cable. 

4.3.4.5 Nonmetallic poC11l1lllric rubing for control systems 
•hall be pamitted to ha\l: up to 45.'12 em (18 in.) of rubing 
that me<IJ the requircmcnl> of 4.3.11.2.6.2 to connect to 
equipment. 

4.3.5 Air Dna AocoE and JruopoctioJL 

4.3.5.1 A ocnicc opening &ball lx prmided in air duct. adja­
cent to each fire damper, iit1loke damper, and any smoke d.-

tectors that need acce.ss for installatio n , cleaning, mainte­
nance, inspection, and testing. 

4.$.5.1.1 The opening .shaJI be large eno ugh to permit main­
tenance and resetting of the device. 

4..$.5.2 Senice openings shall be identified with letters hav­
ing a minimwn height ofl.2? em (*in.) to indicate the loca­
tion of the fire protectio n device(.s) within. 

4.3.5.3 Horizontal air ducts and p lenwns shall be provided 
with scni.ce openings to fitcil itatc the removal o f accumula­
tions of dust and combustible materials. 

4.$.5.S.1 Sen-ice o penings shall be located at a pproximately 
6.1 m (20ft) intcn"aas along the air duct and at the base of 
each vertical riser, unless otherwise permitted in 4.3.5.3.2 
through 4.3.5.3.4. 

4.$.5.3.2 Removable air outlet or air inlet devices o f adequate 
size shaiJ be permitted in lieu of .seni.ce openings . 

4.3.5.3.$ Service o penings .shall not be required in .supply 
ducts where the supply air has previo usly passed through an 
air filter, an air cleaner, o r a water spray. 

4.$.5.3.4 Scnice openings shall not be required where a ll the 
fo llowing conditions exist 

(1) The occupancy has no process that produces combustible 
ma terial .such a.s dust, lint, or greasy vap-ors. Such occu­
pancies include banks, office buildings, churches, ho tels, 
and health care facilities (but not kitchens, laundries, and 
manufacturing portio ns of .such facili ties). 

(2) The air inlets are at least 2 .13 m (7 ft) abO'-'e the floor o r 
are protected by corrosion-resi.stant metal screens o f at 
least 14 mesh [0.18 em (0.07 in.)] that are instaUed at the 
inlets so that they cannot draw papers, refuse, or other 
combustible solids into the return air duct. 

(3) The minimum design velocity in the rctum duct fo r the 
particular occupancy is 5.08 m/ sec (1000 ft/ min). 

4.3.5.4 Inspection windows .shall be permitted in air ducts, 
provided they are glazed with wired glruss. 

4.$.5.5 Openings in walJs or ceilings .shall be provided .so that 
service openings in air ducts arc accessib le for maintenance 
and inspection needs. 

4.3.5.6 Where a service opening is necessary in an air duct 
located above the ceiling of a floor- or roof-ceiling assonbly 
that has been te.sted and assigned a fire resistance rating in 
accordance with NFPA ~51, StandardMethod.s of Tests of Firs & 

1irklnct <f Building c.rutrodion and Molniall, accw &hall lx 
provided in the ceiling . 

4.S.5.7 The ,,,.,;cc opening &hall be designed and installed 10 

that it docs not reduce the lire rcsilt!nec raring of the ..,mbly. 

4.M Air Duct Integrity. 

4.S.6.1 Air ductll&hall be located whe-n: they arc: not &ubject 
to damage or ruptun:, or they •halllx protected to maintain 
their int.:grity. 

4.3.6.2 Wbcrc an air duct u located outd<>Ors, the air duct, 
together with itll CO\'<ring or lining, •hall be protected from 
harmful demon 15. 

4.3.6.S Where cleclrical, fo,..) l fud, or •olar energy collection 
heat Jource> arc iwtalled in air duct., the installation ahall 
avoid the aeation of a 6rc hazard. 
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4.3.6.3.1 For air ducts rated as Class 1 in accordance with 
ANSI/UL 181, Sto.nda-rrljMSa{tty Fadory-MadeAirDucts ami Air 
Comudors, air duct cove,ring.s and linings shall be interrupted 
at the immediate area of operation of such heat sourcc.s in 
4.3.5.3 in order to moet the clearances .SJXcified as a condition of 
the cquipmc:nt listing, unless otherwise permitted in 4.3.5.3.2 or 
4.3.5.3.3. 

4.3.6.3.2 Appliances listed for zero clearance from comb~ 
tibles .shall be pennirtcd to be installed in accordance with the 
conditions of their listings. 

4.3.6.3.3 Insulation .specific.ally suited for the maximum tem­
perature that reasonably can be anticipated on the duct sur­
face shall be pennittcd to be installed at the immediate area of 
operation of .such appliances. 

4.3.7 Air Outlets. 

4.3.7.1 Geoeral. Air supplied to any space shall not contain 
flammable vapors, flyings, or dust in quantities and concentra­
tions tha.twould intta-duce a haz:a.rdow condition. 

4.3.7.2 Construction of Air Outlets. Air oudcts .shall be corr 
structed of noncombustible rnateri:al or of a materia) that has a 
tna'\.-imum flame spread inde.x of 25 and a maximwn smoked~ 
"doped index of 50 when tested in accordance with ASTM E. 84, 
Siandanl Test Mttltod for Suiface Burning CJurroctnistics of Building 
Materials, or ANSijUL 723, Slandani. T<l!l Mtflwd for Surface Burr> 
ing CJurractuistics of Building Motnials. 

4.3.7.$ Location of Air Oudets. 

4.3.7.3.1 Air oudets .shall ~ located at least 76 rom (3 in.) 
above the £1 oor, unless provisions ha\'W: been made to pn:ven t 
dirt and dust accumulations from entering the system. 

4.3.7.3.2 Where located less than 2.13 m (7ft) above the 
floor, oudett openings .shall be protected by a grille or .screen 
having openings through which a 12.7 mm (1h in.) sphere 
cannot pass. 

4.3.8 Air ln.lets - Return or Exhaust or Retum and Exhaust. 

4,$,8,1 ~raL Air •hall not Jx: rccirculat<:d from any •pace 
in which flammable vapors, flyings, or dust are present in 
quantities and concentrations that would introduce a hazard­
ow condition into the return air system. 

4.8.8.2 Construction of Air Inlets. Air inlets .sha11 be corr 
struc.kd of noncombustible materin1 or a material that h:u a 
mnx:imum name JJt>rcad index of 25 and a maximum ~nokc de­
\'Cio ped index or 50 when lcllted i.n accordance with ASTM E 84, 
Slandanl TIS Method for Suifac~ 8uming CJuu-rr.tnistics of Building 
Materials., or ANSl/ UL 723, Standard T~ Medtod for Surface Bttm· 
ing CJutrttt.:fn·isfics of Building Mdn-ials. 

4.3.8.3 Location. of Air Inlets. 

4.3.8.&.1 Air inJct.s • hall be located Ul lcrut 76 mm (8 in.) 
above tl1e floor, 1.miCSJ p1·ovisions h1n-.: been made to prcvcn t 
dirt and dust accumulations from entering the system. 

4.3.8.3.2 Where located less than 2 .13 m (7ft) above the 
noor, inlet openings .thnll be protected by n grille or screen 
having opening. thro ugh which n 12.7 mm (1ti in.) Aphcl'e 
cannot paM. 

4.3.9 F'u-e Dampers. 

4.3.9.1 Approved fire dampers .shaU be provided as required 
in Chapter 5. 
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4.3.9.2 Approved fire dampers shall be installed in confonn­
ance with the conditions of their listings. 

4.3.10 Smoke Dampers. 

4.3.10.1 Apprm·ed smoke dampers .shall be provide.d as re­
quired in Chapter 5. 

4.3.1 ().1.1 Approved .smoke dampers shall be installed in con­
formance with the conditions of their listings. 

4.3.10.2 Smoke dampers shall be: installed in systems with a 
capacity greater than 7080 L/sec (15,000 ft5/ min) to isolate 
the air--handling equipment, including fiJter.s, from the re­
main-der of the system on both the building supply and reht.m 
.sides.- in order to restrict the circulation of smoke, unless .spe­
cificaJJycxcmptcd by 4.3.10.2.1 or 4.3.10.2.2. 

4.3.1().2.1 Air-handling units located on the floor they serve 
and .serving only that floor shall be exempt from the require­
ments of 4.3.10.2. 

4.!.1 C).2.2 Air-handling units located on the roof and serving 
only the floor immediately below the roof shall be exempt 
from the requirements of4.3.10.2. 

4.3.11 Plenums. 

4.3.Jl.J Stora&"• 

4.3.11.1.1 P lenums .shall not be used for occupancy or stor­
age. 

4.!.11.1.2 Accessible abandoned materia) shaJJ be deemed to 

1M- storng~ and shall not be pennitt~·d to r<emain. 

4.3.11.2 Ceiling Cavity Plenum. The space between the top of 
the finished ceiling and the underside of the floor or roof 
above shall be permitted to be used to supply air to the occu­
pied area, or rcbJ.m or exhaust air from the occupied area, 
provided that the conditions in 4.3.11.2.1 through 4.3.11.2.7 
are met. 

4.3.11.2.1 The integrity of the fire and .smoke .stopping for 
penetrations shall be maintained. 

4.3.11.2.2 Light d.iffusers, other than those made of metal or 
glass, wed in air-handling light fi.xture.s .shall be listed and 
mark..c:d "F'L'tture Light Difli.tse:rs for Air-Handling Fi.'ttures." 

4.S.l1.2.3 The temperature of air deli,·ered to the.se p lenums 
.shall not exceed 121•c (250.F)-

4.S.ll.2.4 M1.\teriAb 1.ued irt the constJ'uctio n of a ceiling pic .. 
num ' hnll be no ncombwtiblc o:r shall be limited combwtiblc 
hnvi.n.g a maximun1 smoke developed index of 50, except as 
penruttcd in 4.3.1 1.2.4.1 through 4.3.11.2.4.3, and shaJJ Jx: 
.suitable fo r continuous exposure to the tcmperatttre and hu­
midity conditions of the emironmental air in the plenum. 

4.!.11.2.4.1 Matc riaU used i.n the corutructio n or n plenum 
• pace between the ceiling and roof (ol' flool') of other than the 
fire-re.sisti"-.: a.55cmblics covered in 5.3.3 &ball be pennitted w 
.specified in 4.3.11 .2.4.2 and 4.3.11.2.4.3. 

4.S.ll.2.4.2 The celling material shall ha~ a flame spread 
index or no t more thnn 25 and a amoke de"Vclo pcd index no t 
greater than 50. All &uJrnccs, it,cludi.ng those that would be 
c.xpo.sed by cutting through the material in a nyway,ahall meet 
these requirements. 

4.3.11.2.4.3 The ceiling ma terials shall be supported by non­
combu5tible material. 
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4.3.11.2.5 Where the plenum is a part of a floor<eiling or 
roof<eiling assembly that has been tested or investigated and 
w;.signed a fire resistance rating of 1 hour or more, the assem­
bly shall meet the requirements of 5.3.3. 

4.3.11.2.6 MateriaLs within a cdlingcavityplenum exposed to 
the ai.rflow .shaiJ be noncombustible o r comply with one of the 
foiJowi.ng. 

4.3.Jl.2.6.1* Electrical wires and cables and opticaJ fiber 
cables .shaU be listed as having a maximum peak optical den­
s ity of 0.50 or less, an average opticaJ density of 0.15 or less, 
and a mn-i.mum flame spread distance of 1.5 m (5 ft) or le.ss 
when tested in accordance with NFPA 262, Standard M<IJwd of 
Test for Fla.,u Travel and Snu:h of Uins and Cabl~s for Use in .~ir­
Handllng Spaces, or shaU be installed in metal raceways, metal 
.sheathed cable, or totally enclosed non-venu1ated busway. 

4.3.11.2.6.2 Pneumatic rubing for control systems shall be 
listed as having a ma'timum peak o ptical density of 0.5 or lc.ss, 
an average optical density of 0.15 or less, and a maximum 
flame spread distance of 1.5 m (5 ft) or less when tested in 
accordance with ANSI/UL 1820, Standard for Safety Fire Ust of 
Prtew1uttic Tubing for Rome and S'R10lte ChamcterirtK.s. 

4.3.11.2.6.3 Nonmetallic fire sprinkler p iping .shall be listed 
as having a ma'timum peak o ptical density of 0.5 or less, an 
average optical density of 0.15 or less, and a maximum flame 
spread distance of 1 . .5 m (5 ft) or le:ss when te.stcd in accor­
dance with ANSifUL 1887, StandardforSafttyFi,.T...t ofPkulic 
Sprinldn-Pi!J6 for Wsible Ranu and SmoM Owroderish'c..s. 

4.3.11.2.6.4 Optical fiber and communicatio n :rac:eways.shall 
be listed as ha..,ing a maximum peak opticaJ density of 0.5 or 
less, an a\·c.rage opti-cal dens.ityo£0.1 5 or less, and a maximum 
flame spread distance of 1.5 m (5 ft) or less when te.sted in 
accordance with ANSI/UL 2024, Standard for Saftty optical-Fiber 
and Conmwnimticms Cable Raceway. 

4.3.11.2.6.5* Loudspcaken, rcccMed lighting fixtures, and 
oth~r electrical equipment with combwtible enclosures, in­
cluding their l\Memblic:t and ncceli6oric:s, cable tiel, and other 
discrete products shall be: permitted in the cdling cavity ple­
num where listed as having n maximum peak optical denaity of 
0.5 o r less, an average optical density of0.15 or I ellS, and a peak 
heat rdease rate of 100 kW or leM when tested in nccordance 
with UL 2043, Standard fur Saf<I'J Fire Ttsl fUI' Heal ami Visible 
SutoU RtlM.Se for DiJcrttt Prvducts tmd Thtir A«usorits ltuta/IM. in. 
Air·Ha11d/ing Spau:s. 

4.3.11.2.6.6 Supplementary materiah for ai1· duuibution sys· 
terns shall be permitted when complying with the provi5ions of 
4.3.3. 

4 .3.11.2.6.7 Smoke dctcctors &hall not be required to meet 
the provisions of thi.s sectio n. 

4,3. 11 .2.1i.8 Air d ucts compl}ingwith 4.3.1.2 and air connec· 
tors complying with 4.3.2 •hall be pennitted. 

4.3.11.2.6. 9 Materials that, in the form in which they are 
U5ed, have a potential heat value not exceeding 8141 kj / kg 
(3500 Btu/ lb), where tested in accordance with NFPA 259, 
StandanJ. Tm Mtthod for Potential J.lrot of Building Matm'als, and 
include C'ither of the fo llowing: 

(1) Materials having a .structuraJ base of no ncombustible ma­
terial, with a surfacing not exceeding a t1tickne.ss of 
3.2 mm (~in .) that has a flame spread index not greater 
than 50 

(2) MateriaLs, in the form and thickness used, having neither a 
flame sp read index greater than 25 nor evidence o f contin­
ued progressi"v: combustion, and of .such composition that 
surfaces that would be exposed by cutting through the mate­
rial on any plane: would have neither a flame spread index 
greater than 25 nor evidence of continued progrc:serive com­
bustion, when t<'Sted in accordance with ASThf E 84, Sl.an­
dard Test MdJtod of Suiface Buming Otarodt7istit:s of Building 
Materials, or ANSI/UL 723, Slandard Ttst Mcthcd. of Smfou 
Bumiug Chamctn1stics of Building Molnials 

4.3.1 1.2.7 The accessible portion o f abandoned materiaLs ex­

posed to aitilow shall be removed. 

4.3.11.3 Apparatus Casing Plenum. 

4.3.11.3.1 A fabrica ted plenum and apparatus casing .shall be 
permitted to be used for s upply, rctu.rn, o r exhaust air service. 

4.3.11.3.2 Fabricated p lenum and apparatus casing .shall be 
constructed of materials and by methods sp-ecified in 4.3.1 and 
in accordance with the foUov.i.ng: 

(1) The casing and p lenum construction standards in 
SMACN.4 HY.~C Duct Con.struch'otl Sia.ndard.s - Metal and 
Ft.xibf• 

(2) ASHRA.E HandbooJt - HVAC SJSienu and Equipnun.t 
(3) Subsectio n 4.3.3 for all air duct coverings, duct lining, 

acoustical liner/cells, and miscellaneous materials 

4.3.1J.3.3 Electrical wires and cable.s or optical fiber cables, 
o r o ptical fiber and co mmunications raceways shall comply 
with 4.3.4. 

4.3.11.4 Air-Handling Unit Room Plenum. 

4.3. 1 1.4.1 Individual rooms containing an air-handling unit(s) 
shall R'd.ther air from ..-arious .sources and combine the air within 

the room for retuming to the air-handling unil 

4.$.11.4.2 Duct covering, duct lining, acou5rical line r/ cells, 
and m.iJcellaneous materiaLs .sha ll comply witlt 4.3.3. 

4.3.11 ,4.3 Air-handling unit room plenums shall not be UJCd 
for storage or occupancy o ther than during equipment servicing. 

4.3.11.4.4 Accessible abrutdoned materials shall be deemed 
to be 1torageand shall not be peJmittcd to remain . 

4.$.11.4.5 Materials wed in the construction of an air-handling 
unit room plenum 5hall be nonc.ombusrible or &hall be limited 
combustible having a maximum .smo ke dC'.doped index of 50 

and.shaiJ be .suitable for continuous exposure to the temperature 
and humidity conditio ns of the emironmcntal air in the plenum. 

4.3.1 1.4.6• Electrical wires and cables and optical fiber cables 
shall be li! ted M h tning n maximum peak optical density of 

0 .50 o r lc.ss, a n a\·eragc optical density of 0.15 o r less, and a 
ma.'\':imum flame spread distance of 1.5 m (5 ft) o r leM when 

ta ted in accordance with NFPA 262, Sto11dord Mdhcd. ofTtsl fUI' 
ManJS Trawl and Smo.ktoj ~Vr'n•s and Cab/13 for Ust t'n A.ir.Jiaudil'ng 
Spotts, ot• shaiJ be in.stalled it"l metal racc:wa)'l, metal sheathed 

cable, or totally enclosed no nYentilated busway. 

4.3.1 1.5 IW.oed Floor Plenum. 

4.3,11,5.1 The •pace between the top of the fini&hed floor 
and the underside of a rabscd floor shall be: permitted to be 

wed to .supply air to the occupied area, or return or exhawt 
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air r1·om or ••cturn and cxhuw t alr rrom the occupied aren, 
p;~·o .. idc:d that the conditio ru in 4 .!U 1.5.2 thro ugh 4.3 .11.5.8 
arcmc:L 

4.8.11.5.2 The integrity of the firestopping for penetrations 
shall be maintained. 

4.8.11.5.8 l11c tc:mpc ••aturc o f k ir delivered to these plcnunu 
ah•ll n o t exceed 12 1•c (250'F). 

4.3.11.5.4 Materials used in the construction of a raised floor 
p~c:num .shall be noncombustible or limited combustible~ 
teriats, s hall have: a maximum peak .smoke de~ lo ped index of 
50, and .thall be Auit.'l.ble for COit.rinuou.s expwurc: to the= tern-. 
perature: nnd humidity condition:t or the c•wironn\enml nir in 
tl'1c ple num. 

4.3.11.5.5 Materials within a raised floor plenum exposed to 
the airflow s ha ll com ply Mlh 4.3.11.5.5.1 through 4.3.11.5.5.8, 
a!! applicable. 

4.8.11.5.5.1* Electrical wi1•ea n nd c:Rble.s and opticnl tiber 
tabla • hull be liMed as ha ving (l maximum pcuk optico.l den• 
ai ty of 0.50 or lc~~~t, an m·erage o ptical density of OJ 5 or leas, 
and a maximum flame $pread distance of 1.5 m (5 ft) or less 
when testC'd in accordance with NFPA 262, Sia.ndmd Mrlhod of 
Test for Flanr8 Tm-vtl and S11rok8 of lWrtS and Cablu for Us1 in Air­
Rtmdling Sptr&:S, or shall be irutalled in metal rncewny~, mctnl 
sheathed coble, or totally endotu:d no nvent.ilmed bu&wuy. 

4.3. 11.5.5.2 Pneumatic tubing for control 1)15lenu shall be 
listt'd as having a maximum peak optical density of0.5 or less, 
an average optical density of (}.15 or less, and a ma.\.;mum 
flame spread ctistancc of 1.5 m (5 ft) or less when tested in 
ac cordance with ANSI/ UL 1820, Stnndnrdfor Snft:ty Fim Test of 
P,, wlfnh't 1ltbingfor Fttt11fl ttnd SrwolrA CJwrod•lilhc~ 

4.3. 11 .5.5.!J Nonmetallic fire sprinkler piping ahnll be liated 
a! having a maximum peak optical density of 0.5 or lc:ss, an 
average optical density of0.15 or less, and a maximum flame 
spread distance of 1.5 m (5 ft) or less when tested in accor­
dance with ANSI/ UL 1887, Stmulnrd. for Sn-fotj Fir1 T~:~t ofPlmtie 
Sprinhll!l' Pip. for Vuihl« Fla»J« ttnd SnfOhl ChnrndnUh'ts. 

4.S.II.5.5.4 Optical fiber and comm unicntion TnCC'W'd)" shAll 
be lUted as ha ving n maximum peak opticnl density of 0.5 or 
lc:m, an a\·erage optical deruity of0.15 or lc:ss, w1d a ma.ximum 
flamt' spread distance of 1.5 m (5 ft) o r less when tested in 
accordance with ANSI/UL 2024, StandmrJ. for Snftty Optica/,.Filxr 
trnd Cmnumicntion Cable Rnuu.oliJ. Cables iautalled within th~.se 
rncewa)'J 1hall be listed M plenum cnblc: in accordance with 
the requirements in 4.3.11.5.5.1. 

4.3.11.5.5.5 Raised floors, intennachine cables, electrical wires, 
listed plenum communication and opticaJ.fiber raceway, rmd 
opticnl..fibcr cables in computer/ datu proccs:iing rooms where 
thc:ee •·ooms arc designed and iiUtalled in ll(C<udance with 
NFPA 75, Stmufnrd for ths Prota;tiou of lnfomraho" Ttchnoloi!J Equip. 
?lunt, shall be permitted. 

4.3.11.5.5.6 LoudJpeakcrs. recessed lighting fixtures, and 
other c:lccLJic:nl equipme nt with con:~bturiblc c ncloeul'c.l, in .. 
eluding their anembliea and ac.cenor:i~.s, cable tiea, w1d other 
clhscrete products, shall be permitted! in the raised floor pi~ 
num where listed as having a maximum peak optical d~ruityof 
0.!) or less, an avemgeoptical deruityo f0.15 or less, And a pcnk 
heatrcleruc rate of 100 kW or len wh.en lc:llted in accordance 
witlt UL 20431 Stauda·n! for Snfdy Firt~ Tt3t for J.lrot nnd \1isihh 
Sr;rwJte Reka.ss for Discrt'le Products and Tht·ir Aectsson·ts ln.stallcd i" 
Air-Handling Spact.s. 
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4.!.11.5.5.7 Air ducts complying witlt 4.8.1.2 nnd air conncc­
tots complying with 4.3.2 shall be pennitted. 

4.!.11.5.5.8 Mate,ria1s tha t, in the fonn in which they arc 
used, have a potential heat value not exceeding 3500 Btu/lb 
(8141 kj/k.g), where teJtcd in accordance witlt NFPA259, StatJ· 

dnrd Tt:Jt Mt:tJJOd for POifntjol Ntttt of Bui/d,'.ng Mntm'ttls, .U'ld in~ 
d ude either o fthe folloWiing: 

I (I) 

(2) 

Matt'rials havinga$tructurnl base of noncombll.'9tible mate­
rial, with a .surfuc:ing not c:xcceding a thickness of ~ in. 
(3.2 mm) that has a fla me !pread index not greater than 50 
Materials, in tl'le fonn and thickness used, having neither a 
fl;;une Api'C:Ud indeX gr'CUlC',r than 2!S 110 1' evidei"'CC o ( CQntin.-
ued progrc:Mi\~ combu&tion. and of .such compw itio:n that 
$Urfu.ces that would be expost'd by cutting tltrough the mat~ 
rial on any plane wouJd ha\-~ neither a flrune spread index 
greater than25 nor C\o;denc~ of continued progressive com­
bwtion, when tested in accordance with ASTM E 84--, Stm,. 
dmrl. Ttst Mtthod of Stufn« Buming Cluunctf'ristr'cs of B~tilding 
Mntmnls, or ANSI/ UL 7'28, Stnndtu>f r .. MdhiXI fr Swfoa 
Bumi11g Ckmrdm'stia of /Juilding Mali:ri(lls 

4.!J.U.5.6 Smo ke det~ctorsshall not be required to meet the 
requiremenu o f 4.3.11.5.1. 

4.!.11.5.7 Supplemennuy materia.l8 for nit diatribution ->• 
te:m.e ~hull be pc 1mittc:d when c:onlplylng wiLh 4.3.8. 

4.!.11.5.8 The accessible p-ortion of abandoned rnateriala ex­
posed to a irflow .shall be r~mcnrecl 

4.!.11.6 Wall or Ceiling Finish in Plenums. 

4.!.Jl.G.l Wall or ceiling finish in ple nums, except as indi~ 
cated in 4.!.11.6.2, ah:all be noncombtutible or ehall exhibit a 
flame .spread index of25 o r leM and a .smoke de"\·cloped index 
of 50 or less, when tested in accordance with ASTM £84, Stan­
dard Ttst Mt'lhod for Surface Bttming CharndnisHcs of Building 
Matninls, or ANSIJUL 7'23, Standard Tt:Jt. Method for Smfau 
Buming CJwmctnith'cs of Building Mntnin4. at the maxi mum 
thickne• intended fo1• w e. 

4.!J.I J .6.2 Fonm plastic iruulntion ~hall not be used w. wnll or 
ceiling finlJh in plel1.ttmJ, unlc:u the in&ul:atio l1. meets one of 
the ctiteria $hown in 4.3.11.6.2.1, 4.3.11.6.2.2, or 4.3.11 .6.2.3. 

4.!.11.6.2.1 The foam plastic insulation mat~ rial both (a) ex­
hibitf u name spread inde.-< of25 o 1• leu and aamo ke devel­
oped index of 50 or leu, when teeted in •1ccotd:ancc with 
ASTM E 84, Standmrl Tat Mstluxl for Sttrjac~ 8u.ming Chnmctuis­
tic.s of Building Matnitds, or ANSI/ UL 723, Standard Ttst Mtfhod 
for S·wjtre4 Buming Chnmetm·rtics of Building Materials, a t the 
maximum thickneu intended for 1.ue, and (b) complica with 
the fo llowing c:rite 1iu: (1) flam e does not $pl'c:ad to the ceiling 
during the 40 kW expm:ure, (2) flame does not .spread to the 
outer extremitie.s of the .sample, (3) flashover docs not occur, 
(4) the peak heat rc:Jease rate does not ex.ceed 800 kW, and (5) 
the to tnl .tmoke release doe.s not exceed 1000 m% ( 11 96 yd%) 
when. te.lted in accord.anc:c with NFPA 286t Stttndttrd Mnhod.J of 
Fire Tim for Ewluatiug Contribution of \\'<:Ill nud Csiling Interior 
Fi·nish to Root/f. Fint Growth (where the testing shall be per­
fanned on the finished foam pla! tic ass-embly rdated to the 
o.ctuaJ enef..lue configuration nnd on the ll'mximum thickn~u 
intended for w e ). 

4.!J.l1.6.2.2 The foam plastic insulation material both (a) i.s 
covered by corrosion-resistant steel having a base metal thick-
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ness of not less than 0.0160 in. (0.4 mm) and (b) exhibits a 
flame .spread index of 7 5 or less and a smoke dC'.·eloped index 
of 450 or less, when te.sted in ac.cordancc with ASTM E 84, 
Standanl Ttst Mrlhod for Suiface Buming CJumtderisHcs ctj Bui~ 
i·ng Materials, or ANSI/UL 723, Standard Ust Mrlhod for Surfoc8 
Burning Charadt7'istics of Bu.ilding Mat8rials, at the maximum 
thickness intended for usc. 

4.3.11.6.2.3 The foam plas-tic insu lation material both (a) is 
.separated from the p lenum by an approved thennal barrier of 
12.7 mm (0.5 in.) gypsum wallboard or equivalent material 
that wiiJ limit the average temp-erature rise of the un"'posed 
.surface to no t more than 139°C (250<>Ji) after 15 minutes of 
fire exposure, compl)ing whh the standard time-temperature 
curve ofNFPA 251, Standard Methods ofTtsts of Fire &sistanu of 
Building Ccmstrodiot~ and Matm'als, and (b) exhibits a: flame 
spread index of75 or less and a smoke developed index: of 450 
or less when tested in accotrdance with ASTM E 84, Standard 
Te:st Method for Suiface Buming Ol.aradnistic.s of Building Mate~ 
als, or ANSI/UL 723, Standard U.st Method for Suifau Buming 
OumJcterUfics of Building Materials, at the maximum thickness 
intended for we. 

4.8.12 Corridor Air Systems. 

4.3. 12.1 • Egress Corridors. 

4.3.12.1.1 Egress corridors in health care, detention and cor­
rectional, and residential occupancies shall not be used a!S a por­
tion of a supply, reb.un, or exhawt air S)ISkm sening at:9oining 
areas unle.u otherwise pennitted by 4.3.12.1.2.1 through 
4 .8.12.1.2.4. 

4.8.12.1.2 An air transfer opcning(s) s haJI not be permitted 
in walls or in doors.scparating cgrc.ss corridors from adjoining 
areas. 

4.3.12.1.2.1 An air trnnsfer opening(s) shall be pennitted in 
walls or doors from toilet rooms, bathrooms, shower !rooms, 
sink doscts, and s imilar au.Uliary space.s opening directly onto 
the egress corridor. 

4.3.12.1.2.2 Where: door clearances do not exceed those: speci­

fied for fire doon in NFI!~ 80, Standmd for Fire Dorm. and Other 
Opening Pwltdiws, air tra:nsfer caused by pressure differentials 
shall be permitted 

4.3.12.1.2.3 Usc of egre.ss corridoruhall be pen:nittcd as part 
of an engineered smoke-control S)'Stem . 

4.3.12.1.2.4 Air transfer opening(s) shall be p ermitted in 
walls or in doors separating egress corridors from adjoining 
areas in detentio n and correctional occupancies with conidor 
separations of open construction (e.g., grating doors or grat­
iing partitions). 

4.8.12.2 Exits. Exit paMageways,stairs, ramps, and other exits 
s hall not be: med as a part of a supply, return, o-r exhaust air 
$)'Stem scning other areas of the building. 

4.8.1$* Smoke ControL Where a smoke-control or exhaust 
$)'Stem U required, it shall conform to the requirements of the 
building code o f the authority having jurisdiction. 

Chapter 5 Ioteg•-atioo of a Ventilation and 
Air-Conditioning System(s) witb Building Coostmctiou 

5.1 Air-Handling Equipment Rooms. 

5.1.1 General. Air-handling equipment rooms s hall be classi­
Eied into the following three catc:gorie.s: 

(1) Those used a.s air plenums (wually return air) 
(2) Those wit!h air ducts that open direcrly into a .shaft 
(3) Other air-handling unit rooms 

5.1 .2 Ai.r-Handling Equipment Rooms Used as Plenum Spaoe. 
Air-handling equipment rooms wed as plenums for s upply o r 
return air shall comply with 4.3.11.4. 

5.1.3 Aif..Handling Equipment Rooms T hat Ha'oe Air Ducts 
That Open Dire<tly into a Shaft. 

5.1.8.1 Air-handling equipment rooms, including the pro tec­
tion of openings, shall be separated from shafts by construc­
tio n ha\ing a fire resistance rating not less than that required 
for lhe s haft by 5.3.4. 

5.1.8.2 Fire-rcsi.stant separation shall not be required for air­
handling equipment rooms that arc endo.scd by construction 
having a fire rc.sistance rating not le.ss than that required for 
the shaft. 

5.1.4 OtberSpaOMH ousingA.ir-HandlingUnils. Other spaces 
housing air-handling units shall meet the requirements of the 
bwlding code of the authority havingjurisdiction, 

5.2 Building Construction. 

5.2.1 Air Duct Oearanoe. 

5.2.1.1 The clearance from metal air ducts used for heating 
to assemblies constructed o f combustible materials, including 
plaster on wood lath,shall be not less than 12.7 mm ('h in.), o r 
the combustible material shall be protected with minimum 
6.35 mm (V.. io.)- thick approved insulating material. 

5.2.1 .2 The integrity of the fires topping and smokestopping 
shall be: maintained. 

5.2.t.S The clearances provided in 5.2.1.1 shaJJ not apply to 
systems used so lely for ventilation, air cooling, or air condi­
tio ning without heating. 

5.2.2 Structural Members. The installation of air ducts, in­
cluding the hangers, shall not reduce the fire resistance rating 
o f structural members. 

5.2.8 Ceiling Assemblies. Where the installation of the hang­
ers for the components of an air duct system penetrates an 
existing ceiling of a fire-resistive floor-or roof<eiling assembly 
and nece.ssitates rcmo'\al of a portion of that ceiling, the re­
placement material shall be identical to that whicb was re­
moved, or shall be approved as cqui..,.alent to that which was 
rC1lloved. 

5.2.4 As an alternative to repairing the existing ceiling, a new 
ceiling shall be permitted to be installed below the air duct 
S)'Stem, pro..,.ided the fire re.siSitance rating of the floor- or roof­
ceiling de.sign is not reduced. 

5.3* P enetrations- Protection of Openings. 

5.3.1 Fire-Rated WaDs and Partitions. 

5.3.1.1* Approved fire dampen .shall be provided where air 
duelS penetrate or terminate .at openings in wall.s or partitions 
required to have a fire: resistance rating of 2 hours o r more. 

5.3.1 .. 1.1* Fire dampers shall not tK- required where other 
o penings thro ugh the wall arc not required to be pro-tected. 

5.3.1.2 Approved fire dampers shall be pTO\ided in all air 
transfer openings in parbtion.s that are required to have a fire 
resistance rating and in which other o penings are required to 
be protected. 
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5~3.2 Floors Required to Have a Fire R~sistance Rating. 

5.8.2.1 Where air ducts extend through only o ne floor and 
~only two adjacent stories, the air ducts shaJJ be enclosed 
(sa 5.3.4.1), or fire dampers shall be installed at each point 
where the floor i.s penetrated. 

5.3.S* Floor- o.r Roof-Ceaing Assemblies Having a Fn't' Resis­
tance Rating. 

5.3.S.l Where air ducts and openings for air duces are used in 
a floor- or roof-ceiling assembly that is required to ha"-e a fire 
resistance rating, all the materiaLs and the construction of the 
assembly, including the air duct materials and the size and 
protection of the openings, shall conform with the design of 
the fire-resistive a:ssemhly, as tested in accor.cJ.ancc with 
NFPA 251, Standard Mtthods of Tests of Fin &.sistance of Building 
Ccnstmdion and Matn'ials. 

5.3.$.2 Where damper.s are required, sc.e 5.4.4. 

5.8.4 Shafts. 

5 .. 3.4.1 Air ducts that pass through the floors of buildings that 
require the protection of vertical openings .shall be enclosed 
with partitions or walls consuucted of materiaLs as permitted 
by the building code of the authority having jurisdiction, as 
indicated in 5.3.4.2 or -5.3.4.3, unless otherwise permitted by 
5.8.4.3.1. 

5.8.4.2 The shaft endosure .shall have a minimum fire reri; 
tance raring (based on po..ssible fire exposure from either .side 
of the partition or wall) ~f 1 hour where such air ducts ar~ 
locat~d in a building le.ss than four stories in height. 

5.8.4.3 The .shaft endosure shall have a minimum fire resi; 
tance rating (based on po-ssible fire exposure from either side 
of the partition or wall) of 2 houn where .such air ducts are 
located in a building four stories or more in height. 

5 .. 8.4.3.1 Where an air duct penetrates only one fJoor, or one 
o~or and an air-handling equipment penthouse floor, and th~ 
air duct contains a fire damper locate-d where the duct pen­
etrates the floor, an air duct enclosure shall not be required. 

5.8.4.4 A fire-resisci\'e enclosure wed as an air duct .shall I con­
fonn with 4.3.1 and 5.3.4.2 through 5.3.4.3. 

5.8.4.4.1 Gypsum board systems shaJJ be consuucted in ac­
cordance with the Gypsum Association (GA) Fi18 Resista·nce De­
sign ManuaL 

5.8.4.5 Shafts that constitute air ducts or that enclo.!e air 
ducts used for the movement of environmental air shall not 
enclose the following: 

(1) E.xhawt ducts used for the remo"al of smoke- and grease­
laden vapor.s from cooking equipment 

(2) Ducts used for the remoo.al of flammable vapors 
(3) Ducts used for moving, conveying, or transporting .stock, 

"apor, or dwt 
(4) Ducts wed for the removal of nonflammable cor.rosi.ve 

fumes and "apors 
(5) Refuse and linen chutes 
(6) Piping, except for noncombustible piping conveying~ 

tcr or other nonhazardous or nontoxic materials 
(7) Combwuble storage 
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5.3.4.6 Fire dampers shall be installed at each dixect or 
ducted opening into or out of endosures required by 5.3.4.1, 
un.le.ss otherwise permitted by 5.3.4.6.1 or 5.3.4.6.2. 

5.3.4.6.1 A fire damper .shall not be required where an air 
duct syston serving only one s tory is used only for exhaust of 
air to the outside and is contain~.d within its own dedicated 
shaft. 

5.3.4.6.2 A fire damper .shall not be required where the fo l­
lowing occur. 

(1) Branch ducts connect to enclosed exhaust risers meeting 
the requirements of 5.3.4~1 or 5.3.4.4. 

(2) The airflow moves upward. 
(3) Sted subducts at lean 560 mm (22 in.) in length are car­

ried up i..mide the riser from each inleL 
(4) The riser is appropriately .sized to accommodate t!he flow 

restriction created by the subduct. 

5.3.5 Smoke .BarTiers. 

5.3.5.1 Smokedamper.sshall be installed at or adjacent to the 
point where air ducts pass through required smoke barriers, 
but in no case shall a smoke damper be installed more than 
0.6 m (2 ft) from the barrier, or after the first air duct inlet or 
outle4 whichever is closer to the smoke barrier, unless other­
wise p-ermitted by 5.3.5.1.1 thr'ough 5.3.5.1.5. 

5.3.5.1.1 Smoke dampers .shall not be required on airSjStcm.s 
other than where: ne·cessary for the proper function of that 
system where: the system is designed .specifically to accomplish 
the following: 

(1) Function as an engineered smoke-control system, includ­
ing the provision of continuous air movement with the 
air-handling system 

(2) Prrovide air to other areas of the: building during a fire 
emergency 

(3) Prrovide pressure differenrials during a fire emergency 

5.3.5.1.2 Smoke dampers shall not be required to be Uocated 
within. a prescribe-d distance of a smoke barrier where isola­
tion smoke dampers complyi.tng with 4.3.9.2 are used! in air­
handling equipment. 

5.3.5.1.3 Smoke dampc:r.s shall not be required where the air 
inlet or outlet openings in ducts are limited to a .single smoke 
compartment. 

5.3.5.1.4 Smoke dampers .shall not be required in ducts 
where the air continues to move and the air~handling system 
installed is arranged to prevent recirculation of exhawt or 
return air under fire emergency conditions. 

5.3.5.1.5* Smoke dampers shall not b4! required occupancies 
where exempted by NFPA 101, LiftSaf<ty Code, or NFPA 5000, 
Building Construch'on and Saftt.y Cod~. 

5.3.5.2 Where· penettation of a smoke barrier is required to 
be- provided with a fire dam per, a combination fire and smoke 
damper equipped and arranged to be both smoke respon.si\'c: 
and heat responsive shall be pcnnitted. 

5.4 Fire Dampers, Smoke Dampers, and Ceiling Dampers. 

5.4.1 Fire Dampers. 

5.4.1.1 Fire dampers wed for the protection of openings in 
walls, partitions, or floors with fire resistance ratings of less 
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than 3 hours .shall ha\-e a l ~hour fire protectio n rating in 
accordance with ANSI/UL 555, Sinndnrd forSafttyFi"' Da"'i'M. 

5.4.2 Fire dampen wed for the protection of openings in 
walla, partitions, or floors ha~ing a fire resistance rating of 3 
hours or more shall bavc a 3-hour fire protection rating in 
accordance with ANSl/UL 555, S/nndard for Saftty Fire Da .. pm. 

5.4.$• Smoke Dnmp«s. Smoke c:bmpcrs tucd for the protcc. .. 
tion or openings in .anok barric:n or in cnginccrcd anoke­
oontro l <l)"$tcm5 aball be clanified in accordance with ANSVUL 
5555, Sbntkmi for Safrt1 S•>ti<• Dantpm. 

5.4.3.1 Smoke damper leakage ratings ,shall meet,. ru a mini­
mum , a..~n n, :\nd cb-atcd tcm.pcran.u·c ratings •hnll be not 
1.,.. ~""' 121'C (250' F). 

5.4.4 Ceiling Dampus. 

5.4.4.1• Ceiling dampers or other methods of prott=cting 
openings in rated floor- or roof-uiling ru~Kmblies shall com­
ply whh the con&trucbon dc:tnib of the: tested floo"" or roof .. 
<lcil.i.ng a!I8Cmbly or with listed ceiling air diJfu.sera or U.ted 
ct"iling dampers. 

5.4.4.2 COling dampers shall ~ tested in accordance with 
AN51/UL 555C, Standnrd for Saft'1 0>/ing Do..pnr. 

5.4.5 Damp•• Cl.....,... 

5.4.5.1 AU fire dampen an.d ceiling dampen .shall close- auto­
maticaUy. 

5.4.5.1.1 All fire c:b.mpc=rs and cc:iling dampcr.s .shall rft~Uin 
closed upon the Opcn.tion of D listed fusible link Or Olher 
approved beat~cn.tatcd dc .. i ce located where readily affected 
by an aboonnal rise of temperature. 

5.4.5.2 Fusible Lmb. 

5.4.5.2.1 Fwible linkl 1haU ha~ a temperature mring ap­
proximately 2s•c (50•F) :t.bovc the ma:Umum tcmpcra.tutc 
that normally is encountered when the S)"tetn is in opuation 
or .shut down. 

5.4.5.2.2 fusible link.uball have a tcmperab.l.rl! rating not less 
than 11·c (ISO"FJ . 

5.4.5.2.2.1• Where combination fire. and smoke dampen we 
located within alr ducts that are part of an enginee-red .srnokc.--. 
control system, fusible: linh or other approved beat~ponsn~ 
c:lewiccs shaD ha-.rc a temperature: rating approximately 2s-C 
{S<r'F) a~ the maximum .smok~orurol syru:m designed 01>­
crating temperature. 

5.4.5.2.2.2 The combination fire and smoke dampers 5hall 
not c.xcccd the AN51/UL 5555, Slandan!. for SafdJ Sr.m.. Da111~ 
tn. degradation test tcmpcratu.re rating of the combination 
fire and 5mok<" dampe-r. 

5.4.5.2.2.~ The combination fire and smoke dampers 5hall 
not e:xcttd a ma.'\.;mum temperatun- rating ofl77°C (3500F). 

5.4.5.3 A provision for remote opening of combination fire 
and smoke dampen. where necessary for smoke removal, 5ball 
be permitted. 

5.4.5.3.1 Combination fire and 5mokc dampers permitted in 
5.4.5.3 5hall have prO\is-ion.s that allow them to reclo.sc aub> 
maticallyupon reaching the dampc:.r"s ma."cimum degradation 
to-t tempcrarure in accordance with ANSI/UL 555S, Standard 
for SafdJ Snrlr• Do•rpn>. 

5.4.5.4• Dampers shall dose against the maximum calculated 
airflow of that portion of the air duct l)'lfitcm in which they arc 
irumlled. 

5.4.5.4.1 Fll'e dampen .shall be tested for c.bsure in accor­
dance with AN51/UL 555, Staruimd for Sa.fotjFireDa•rf'M. 

5.4.5.4-.2 Smoke dampen shall be lUted for closure in acoor­
dancc with AN51/UL 5555, Stnndmd for So.fo'1 s-.. Do .. pws. 
5.4.6 Damper Locatio a. Information. 

5.4.6.1 Th~ locations and mounting arrang~ment of aU fire 
dampers, smoke dampen, ceiling dampen. and fire prottt­
tion m eans of a J:imibr nature required by this lttlndard ahall 
be ahown on the d.....wingt or the air duct ., .. tcma. 

5.4.6.2 Dampers required to dose in airflow .shall ha'o--c the 
calrulatcd airflow at their location shown on the drawings o f 
the air duct system. 

5.4.7 lo.ttallation. 

5.4.7.1• Fire dampen. including their slca"CS . .smoke damJ>' 
en. and ceiling dampen shall be installed in accordance with 
the conditions of their listing.s and the manufa.aurcr•5 instal­
lation instructions and the requirements of NFPA 80, Slmuian:l 
for Fin IRxm and Olhw Q;ming Prolmit.NJ. 

5.4.7.2 Smoke dounpc,.. m all be UuW!cd m accordance with 
the! conditions of their lisrin~. the manufact:un:::r's instalLation 
instructions, and the rcquirc:mcnu of NFPA 105, Standard for the 
lnstnllalion of Sue«~ DoorAss~11hlits tmd Ot.N:r D;ming Ptoi«tiutt. 

S.4.8 Maio~oance. 

5.4.8.1 Fire dampen and ceil.ing dampen .shall be ~ 
tained in accordance with NFPASO. Standard for FirsDotm and 
Of.Ju."'' Opening Protuh'va. 

5.4.8.2 Smoke d.'l.mpcn .shull be maintt.tlned in acc:orcb.ncc: 
with NFPA 105, Stnndmd fix 1!11 lrui.O.tion of s-.. /}oc,/os,_. 
WiG and Olkr OJumitJK Prot«tiws. 

Chapter 6 Controls 

6.1 \\"'Iring.~ installation of dcctrical • iring and ~uipment 
3.'!150Ciated with the operation and control of air-conditioning and 
ventilating spt.cm.s shall be in accordance with NFPA 70. Nc6anal 
E.Lcbical Cod• 

6.2 Manual ControL 

6.2.1 Each air distribution ~>stem .shall be pro,i:dcd with at 
least one manuaUy operable means fo r stopping the operation 
of the .supply, return. and exhaust fan(.s) in an cme:tgf!nc:y. 

6.2..2: The means of manual o peratio n shall be located at an 
appro,·cd location. 

6.~• Sm.oke Dampers. 

6.~.1 Smoke dampers 5ball be controUed by an automatic 
alarm~tiatf!d d~ice. 

6.~.2:• Smoke dampcr.s d1all be permitted to be positioned 
manually from a command station. 

6.~.3 Smoke dampers instilled to isolate the air--handlingS)~ 
tcm in accordance: with 4.3.9.2 .shall be arranged to dose au t<> 
maticaUy when the system is not in ope: ration. 
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6.3.4* Smoke dam pen .shall be pcnnitted to remain open 
when their associated fan is off, provided their associated con­
trolling damper acb.tator.s and automatic alann-initiating de­
"ices remain operational 

6.4* Smoke Detection for Automatic Control. 

6.4.1 Testing. All automatic shutdown devices shall be tested 
at least annually. 

6A.2* Location. 

6.4.2.1 Smoke detectors listed f<>r we in air distribution~ 
tcm.s shall be located as follows: 

(1) Downstream of the air filters and ahead of any branch 
connections in air supply systems havU1g a capacity 
greater than 944 L/ sec (2000 fts / min) 

(2) At each story prior to the connection to a common reb.Un 
and prior to any recirculation or fresh air in1ct connection in 
air reb.Un systems ha-..i.ng a capacity greater than 7080 L/sec 
(15,000 rr / min) and serving more than one story 

6.4.2.2 ~tum system smoke detectors shall not be required 
where the entire space .sen<ed by the air disttibution system is 
protected by a system of area .smoke detectors. 

6.4.2.~ Smoke detectors shall not be required for fan units 
whose sole function is to remove air from the inside of the 
building to the outllide of the building. 

6.4.3* Function. 

6.4.3.1 Smoke detectors pro.,idcd as required by 6.4.2 shall 
atrtomatically stop their respective fan(s) on detecting; the 

presence of ~ok~. 

6.4.S.2 Where the return air fan is fUnctioning as part of an 
engineered smokc-conttol system and a different mode i.s re­
qu.-ired, the .smoke detector.s shall not be required to automati­
ca.Uy.!:top tlu~ir rec;pecth-e fa.nG. 

6.4.4 Installation. 

6.4.4.1 Smoke dc:tcctors shall be installed, tested, and main­
tal ned in accordance with NFPA 72, Na6onalFirtAlamt Cod,. 

6.4.4.2 In addition to the requirements of 6 .4.3, where an 
apprcnred fire alarm system i.s installed in a bwlding, the 
smoke detectors required by the provisions of Section 6.4shall 
be connected to the fire alarm system in accordance with the 
requirements of NFPA 72, National Hre Alan& Code. 

6.4.4.2.1 Smoke detectors used .solely for closing dampers or 
for heating, '\'elltilating, and air-conditioning S)''Stc:m .shutdown 
shall not be required to acti.,-ate the building C'\acuation alarm. 

6.4.4.~ Where smoke detectors required by Section 6.4 arc 
installed in a building not equip ped with an approved fire 
alann $)'Stem M specified by 6.4.4~2, the following shall occur: 

(1) Smoke detector acthation required by Section 6.4 shall 
cause a visual signal and an .audible .signal in a normally 
occupied area. 

(2) Smoke detector trouble con·ditions .shall be indicated,.;_ 
rually or audibly in a nonnally ocru pied area and shalJ be 
identified as air duct detector trouble. 

6.4.4.4 Smoke detectors powered separatdy from the fire 
alann system for the so]e function of stopping fans shall not 
require: standby power. 
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Chapter 7 Acceptance Testing 

7.1 General. 

7.1.1* An acceptance te.st shall be p-erfonned to dc:tennine 
that the protective measwres required in this standard func­
tion when needed in order to restrict the spread of fire and 
.smoke. 

7.1.2 Records shall be malntained on acceptance test results. 

7.1.2.1 Records shall be a-..-ailable for inspection. 

7.2 Fire Dampers, Smok~ D ampers, and Ceiling Dampe.rs. All 
fire damp«-s, .smoke dampers, and ceiling dampers shalJ be: 
operated prior to the occupancy of a building to determine 
that they function in accordance with the requiremen~ of this 
.standard. 

7.S Controls and Operating Systems. 

7.3.1* Controls required by Chaptcr6.shall be tested for com­
pliance with the requirements of this standard. 

7.3.2 Acceptance: tests of fire protection devices in air­
conditioning and ventilating systerru shall, as far as practi­
cable, be performed under normal operating conditions. 

7 .3.3 Portions of conttol or alarm systems arc permitted to 
have standby power or other emergency modes of operation. 

7.3.4 The tests shall be pctfonned to determine that the "fr 
tern operates under the standby power or emergency opera­
tion mode conditions as well as under norma] conditiotu~ 

Annex A Explanatory Material 

Anna A is not a part of t.he 1't!f!Ulmunts of this NFPA doctnRmt 
but is included for infomational purp&es onlJ. This annex contains 
nr:planafory 1nateria4 mt1Rbnrd tc Cf.lmi:Spond with the applicabl~ t'xt 
poragropm. 
A.I.l An air duct system has the potential to convey sm-oke, 
bot gases, and flame from area to area and to supply air to aid 
combustion in the fire area, For these reasons, fire protection 
of an air duct system i.s eS6C:Otial to .safety to life and the protec­
tion of property. HoWC'\·er,. an air duct system•.s fire integrity 
aLso enables it to be mcd as part of a building's fire protec:tion 
$)'Stem. 

Guidance for the design of .smoke<ontrol S)'Stcms i.s pro­
vided in NFPA 92A, Standard for St~tolte-Control SJsfnu Uh'l:U.ing 
&niers and P1'es:sun Difftrenus. 

Pertinent information on maintenance is provided in An­
nex R. 

A.l.3(1) For the purpose of th.i.s standard, a .space is consid­
ered as an entire building or a p-ortion thereof separated from 
all other p-ortions of the building by fire resistance- rated -con­
.struction and whose environmental air docs not mix with that 
of any other space. [For .spaces not exceeding 707.9 m~ 
(25,000 ft') in volume, see· NFPA 908, Standard for the lmtalla ... 
h·o" of n&n~~. Air H'ati11g andAil•Conditioning SJsfetJt.S.] 

A.1.3(2) For constructiolil types, see NFPA 220, Standarrl. on 
TJ!Ns of Building Cottstruc#(J1).. 

A.J.3($) Such applicable !Standards include, but are not lim­
ited to, .NFPA 7q Natii'Jnal El«trical Code (.see Ventilation in in­
do:), and NFPA 908, Standard for the Installation of 'K&nJt. Air 
Hroting andAir-Conditii'Jning Syste11u. 
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A.1.3(4) Such applicable sttandards include, but are not lim­
ited to, NFPA 31, Standard for the butallation of Oit.Buming 
Equipnunt; NFPA 33, Standard for Spray Applicatiorl Using F1tm•­
wu1hle or Co~t1hustible Matnials:; NFPA 34, Standard for Dipp•ing and 
Coatlug Procr:w.s Using Fta.tRIRabls or O:mtbustibls Liquids; 
NFPA 45, Standard on Fire Prcl.ccHon for LAh<lratmits Using Chn1f.~ 
cals; NFPA 70, NationalEledricalCode (see Ventilation in index); 
NFPA 75, Standard for the Prot«ficn of bifomudir.m Technology 
Equipnu:nt; NFPA 91, Standard for &hawt Systsnu for Air Com.~ 
ing of \0pors, Cases, Mists~ and Nonco1ttbustibht Particulale Solids; 
and NFP.~ 96, StatJdardfm Vmtilation CmltrolandFireProtttdicnof 
Co~tmunial Cooking Ojxmtiotu, 

A.3.2.1 Approved. The National Fire Protection N.sociation 
does not approYe, inspect, or c~tify any installations, proce­
dlurc.s, equipment, or materials; nor does it approve o r C'Valu­
ate testing laboratories. In determining the acceptability of 
irutallations, procedures, equipment, or materials, the author­
ity having jurisdiction may base acceptance o n compliance 
with NFPA or o ther appropriate standards. In the absence of 
s uch standards, said authority may require evidence of proper 
irutallation, procedure, or we. The authority having jurisdic­
tion may also refer to the listing.s o r labeling practices o f an 
organization that is concerned with product e"-aluation.s and is 
thus in a position to determine compliance with appropriate 
s tandards for the current production of listed items. 

A3.2.2 Authority HavlngJurisdiction (AHJ). The phrase "'au­
tthority having jurisdictio n /• or its acronym Al-{f, is used in 
NFPA documents in a broad manner, s ince jurisdictions and 
approval agencieS"at)~ as do their resp-onsibilities. Where pub­
nic safety is primary, the authority having jurisdiction may be a 
fedeial, state, local, o r other regional department or indi­
vidual such as a fire chief; fire marshal; chief of a fire prC'\o·en­
ttion bureau, labor department,. or health dcparanent; build­
~ng official; electrical inspecto r; or others having statutory 
authority. For insurance purposes, an in.surancc: lnspection de­
partment, rating bureau, or other insurance cornpany repre­
sentative may be the authority having jurisdicti.o n, In many 
circumstances, the property owner or his or her designated 
agent assume.s the role of the auth-ority havingjurisdiction; at 
government installations, the commanding officer o r depan­
rnental o fficial may be the authority havingjurisdiction. 

A.$.2.3 listed. The means for identifying listed equipment 
rnay vary for each organization concerned with product evalu­
ation; some organizatio-ns do not recognize equipment as 
ni:sted unless it is also labeled. The authority ha,ing jurisdic­
ttion should utilize the system employed by the listing organi­
zation to identify a listed product. 

A$.3.3 Air Connector. Some such devlcc.s are listed in UL 
Rroting, Cooling, VenlilaH-ng tmd Coolt.ing Equipntsn.t Dir«tory un­
der the category "Connectors (ALNR).'" These devices, since 
tthey do not meet all the :requirements for air ducts, have limi­
ttations on their usc, length, and location. (For llt~titah·ons on the 
useofaircomm:tors, Mit 4.3.2.1.) 

A.3.3.9 Air Inlet. For further discwsio n of various types o f air 
~nlet de.,ice.s, see ASHRAE Handbook - Futtdantsntals, Chapter 
32, .. Space Air Diffusion.M 

A$.3.10 Air Oudet. For further discussio n of vruriow types of 
air o utlet devices, see ASHRAE Hattdboolt - Futtdommtals, 
Chapter 32, "'Space Air Diffusion.'" 

A.3.3.13.1 Ceiling Radiation Damper. Some such devices arc: 
Pisted in UL Fire &sistanc.e Dim:tory under the category of "'Ceil­
ing Damper (CABS).• 

A.3.S.I3.3 Fir-e Damper. Some such device.s are li.sted in UL 
HeaHng. Cooling, \~ntilatlng attd Cooking Equip11unt Dlm:tory un­
der the category of"'Fire Damper.s for Ftre Barrier and Smoke 
Applications (.EMME).'" 

A.3.3.13.4 Smoke Damper. Smoke dampers are subjected to 
various pressure differentials, are ex-posed to elevated tem­
peratures, ancll can be requir-ed to open o r dose against me­
chanically induced airflow. Some s uch devices are listed in UL 
Heah·ng. Cooling, \~ntilating and Cooking Equip1unt Dim:tOT)\ un­
der the category "'Dampers for Ftre Bani<:r and Smoke Appli­
cations (EMr-lE).• 

A .. 3.S.16 Fire Resistance Rating. Some .such assemblies arc 

listed in UL Fire Resistance Dlm:tory und-er the categories of 
*'Floors,· ·Roo-fs,· and ""'Walls and Partitions.-

A.3.S.I8 Flame Spread Index. Flame spread indexes for some 
materials are listed in ULBuildlng Matnla:ls Dim:IOT)\ Classifica­
tions have been develo ped wing flame spread index values. 

A.3.3.20 Limited-Combustible ( Material). Material subject to 

increase in combustibiJityo rflame.spread indc:x beyond the lim­
its herein established through the effects of age, moisture, or 
o ther atmospheric condition is consider:ed combustible. Sec 
NFE.\ 259, Standard Test Mtlhod for Potmtial Heat of Building Mate­
rials, and NFPA 220, Stand am on Tyf><s of Building Comtntdi= 

A.8.S.22 Plenum. A p lenum can be one of the following 6Ye 
described types of unoccupied chambers through which air 
flows at low velocity and with little change in static pressure: 

(1) Supply Air Plenum. Any plenum at any point on the clis-
charge .side of a fan through which air i.s intentionally 
convcyt'd to a space or spaces within a building. 

(2) Return Air Plenum. Any plenum at any point on the ln­
t.ake side of a fan through which air is intentionally con­
veyw:.d from a space or .spaces within the building to the 
fan for eventual complete or partial return to the same 
:~;-pace or spaces. 

(3) Exhaust Air Plenum , Any plenum at any point o n the in­
take s ide of a fan through which air is intentionally re­
moved from a .space or spaces within the building for di~ 
charge to the exterior o f the building. 

(4) Out:side Air Plenum. Any p lenum at any point on the in­
take s ide of a fan through which air from the exterior of 
the building i.s intentionally introduced into the building 
o r its ventilation .system(s). 

(5) Jt..fixcd Air Plenum. Any plenum at any point on the intake 
s:ide of a fan through wbich air is intentio nally c-onveyed 
from a .space o r space.s within the building and from the 
exterior o f the building to the fan for C\o·entual c-omplete 
or partial return to the same s pace or spaces. 

A.3.3.24 Smoke Barrier. Sec abo NFPA 101, Life Safdy Code, 
Chap ter 8, for additional guidance. 

A.3.S.26 Smoke Detector. See NFPA 72, NaHonal fire Alan"' 
Cod& 

A.3.S.27 Smoke Developed ludex. Smoke dc=o.·eloped indexes 
for some materials are listed in UL Building Matnials Dim:tory. 
Clas!ificat:ions ha""C been dC\o·eloped wing smoke developed 
index values. 

A.4.2.1.2 The location of o utside air intakes needs to be care­
fully selected and located to avoid drawing in o~cctionable 
materials including, but not I imited to, combusbb]e materials 
and toxic or hazardous vapon. The location .shouJd consider 
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proximity to emergency smoke exhaust, garage exhaust, di.; 
charge of kitchen hood vents, and other objccrionab!e d~ 
cbargc.s from the building or· adjacent .structures, 

A..4.2.2.2 For care and maintenance, .sec Anne.x B. 

A..4.$ Abandoned wirc.s, cables, and other building .sc:nicc 
materials exposed to airflow r-c.sult in an unnec<"SSary increase 
in fuel load. Where practical~ installation locations and :meth­
ods that anticipate and faci litate the remo.,-al of such materiaLs 
should be selected. 

AA.$.3.1 ASTM E 2231, Stondanl Pmch'c8 forS/Jt'Ci11tenPnpar(r 
tlon and Mounting of Pipe and Duct Insulation Matnials to A.s.stw 
Surface Bttmi1tg Chamderish'c-5, is a practice that describes, in 
mandato ry language, standard metho-ds for specimen prep~ 
ration and mounting of p ipe: and duct insulatio n systems wing 
the Steiner tunnel te.stmethod (co ntained in NFPA255~ Stan­
da-rd Metlwd ofTt.st of Surface .Burning Ouuru.:tm'stic.s of Building 
MatnM.ls, and in ASThl E 84, Standard Ttst Mtthod for Sttrfau 
Bttming Charnd8ris#c.s ofBuiUing Matffials). It requires that the 
entire system that is used in the field be tested, including the 
irusulation itself, any adhesive, and/ or any jacket wed . The 
practice recognizes that pipe or duct insulation systems can be 
composed of a single product or of a combination of products, 
and that these haYe a variety of physical characteristics, includ­
ing that they m3)' or may not be self-supporting. 

A.4.3.3.5 S•• NAIMA Fihmus Gl~& Duet Lintr Stmufmrl and 
NAIMA Fibrou.s Glass Dud O:m.stroetion Statula'!d for additional 
information. 

A.-4.3.3.7 It i.s the: intent of the committee that wall and col­
ing finish in ceiling plenums comply with 4.3.3.7 and not 
4.3.3.1. 

A.-4.3.4.1 Access doors for fire dampers .should be located .so 
that the .spring catch and fus ible links are accessible: when the 
dam per is dosed, Where the s ize of the duct penni ts, the· mini­
mum access door size .should be 457 mm x 406 mm (18 in. 
x 16 in.) . For dampen that are too large for an ordinary per­
son•s arms to reach from outside the duct to reset the: damper 
and replace the fusible link, the minimum size for the access 
do or .should be increased to 610 mm x 406 mm (24 in. x 
16 in.) to allow the entrance of an indh .. idual 

Access doors sho uld be located as dose as practicable to 
fire dampers and smoke dampers. lffca.siblc, the underside of 

the duct sho uld be used rnthe1' tbnn a side door. 

Ma ny fi re dampers and smoke dampers nrc pre loaded with 
powe rful &pri.ng.s that fo1·cc the damper to .shut. These dwnp­
er.s need to be opened against these .spring.s, which could ne­
cessitate: the abiJity to get two anns into the duct. 

A.4.~.4.4 Elecuical wires nnd cables a nd o pticnlllbcr cable.s 
iau talled in mcml mcew3)') o r m etal sheathed C:Qble nrc: not 
co:n&i.dercd to be exposed to tl1c airflo w, and need no t meet 
the requirements of 4.3.4.4. Electrical wires and cable.s and 
optical fiber cables listed to ULSubject 2424, Outllne of lnwsti­
gnlion for Cable Malted LiwJitffl Contbu.shble, are considered to be: 
suitable for u11e whe rever cables tested in accordance with 
NFPA 262, Sttmdnrd M1thod ojTt.1t jorfltmte Thn,wlnnd S•uJt.,of 
l>Viru oud Cnbt'3- for (h, in Air-J.lon~llillg SpauJ, are a·equircd . 

A.4..3.11.2.6.1 Electrical wires and cables and o ptical fiber 
cables listed to ULSubjc:ct2424, Outlineoflnvmiga#onforCable 
Mm*ffl linritffl ConrbtLth'bl~. arc conAiderc:d to be suitnble for 
usc whe1'cvcr cnblc:. tested in aCCOI'dan ce with NFPA 262, Stan .... 
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I dard Mrlht:Jd ofTtst for Fl<nne Tra.wland &11olu of 'Win's and Cables 
for Use ini\i,•Handling spaces, are required. 

A.4.3.1J.2.6.5 Cable ties listed to ANSl/ UL 1565, Position­
ing D&ict:S, and marked for usc in p lenwms are considered 
.suitable for use whenevw:r cable ties tested in accordance 
with UL 2043, Standard for Fire Test for Hro.#ng \li.sible Sw>ke 
&luue for Di.scrde Products and Th8ir Acct..s.sorits ln.stall8d ini\ir 
Handling Spaces, are required. 

A.4.3.1J.4.6 Ele.ctrical wirc.s and cables and optical fiber 
cables installed in meta] raceways, metal sheathed cable, or 
totally enclosed nonvc:ntilated busway are not considered to 
be exposed to the airflow, and nttd noll meet the require­
ments of 4.3.11 .4.6 . Electrical wires and cables and optical fi­
ber cables listed to UL Subject 2424, Outli-ne of hwestigah'on for 
Coble MtmtdLt11tittd Cot~tbu...sh'bk, are co nsidered to be .suitable 
for use wherever cable.s tested in accordance with NFPA 262, 
Standard Msthod of Test for Flante Tm'L'el and Smoke of U'ire.s and 
Cobks for Use in Ai1'-Handli11g Spaces, are required. 

A.4.3.1J.5.5.J Electrical wires and cablc-.s and optical fiber 
cables listed to ULSubject2424, Outlineoflnvesh'gationforCable 
Mar*rd Lint.itd Combustibk, are considered to be .suitable for 
we wberevw:r cables tested in accordance with NFPA262, Stan­
dard Mdhod ofTt..st for Flawu Trawl and St11olte ofWim and Cab/~ 
for Us8 iui\ir-Handling Spaces, arc required. 

A.4.3.12.1 This requirement is not intcn·ded to prohibit the 
we o f mechani·cal vw:n tilation for corridors or pro hibit the: use 
of a conidor as a source: o f makeup air through nonnal leak­
age around doors due to pressure differeotiaLs created by ex­
haust fans in kitchens and bathrooms. This requirement is not 
intended to prolubit air movement between rooms and co rri­
dors because of pressure differentials in special institutional 
occupancie.s. In .such cases, the direction of airflow is not the 
important issue. For the purpose: of fire: protectio n , the impor­
tant criterion i.s that the air transfer be restricted to leakage 
pennittc:d through opening protectives. 

A.4.8.13 For further infonnation, .sec NFPA 92A,. StandMdfor 
St~tolte-G:mtrol S,.Stnlf.S Ut.ilir.ing Bam'tn andPrt.ssureDiffnl'ncts, or 
NFPA 92B, Sta:ndard for Suu.k Managn:unt S;ptn~t.s in Malls, 
Atria, and Large Spaces. 

A.5.3 For example.s of the application of the pc:ncttat.ion pro­
tection rc:quiremc:n ts, .see Figure: A.5 .3. 

A.5.3.l.J Duc-u pc~netrations of fire walls .should be avoided. 

A.l).8.1.l.l Fire dam pert arc recommended in order to i.Jo­
la te 8pcdfi.c haztu·W. 

A.5.8.3 For info1mation on designs of fire-resistive assemblies 
incorporating air-handling compo nents, sec UL Fi18Rt:Sisfanu 
Dim:tory, "'Fioor~eiling Designs• or "Roof-Ceiling Design.s.,. 

A.5.U.J.5 Smoke cl""P~• exempted by NFPA /OJ, LifoSnfltJ 
Cnd~ for heallh care occupancies include dampen in duct pen­
c:uationa o f .smo ke barriers in fully ductcd heating. veutila ting, 
and air-conditioning S)'Stems. 

A.5.4.3 The designer should Apecify the leakage daM, maxi­
mum prc:uurc, mnximum. velocity, iau tnllntio n mode ( ho ri­
zontal or vertiel\1), and degradation tc$t temperature 0'! the 
dampe 1'. 

A.5.4.4.1 For information on other methods o f protecting 
openings in rated floor- o r roof-ceiJing assemblies, 4C:C: the UL 
Fin Rtsirtmue Dinxtoryde!ign info nnnrio n section fo r duct o ut­
let protection. S)"Jte1nAcnn o nly be wed whe n it lltpeeificd il1 
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FIGUREA.S.S AppOcation of PeDetration Requiftments. 

the indio.iduaJ design. System B can be usc:d in an)• design that 
contains a skd duct with the duct oudet protected by a 
hinged door damp<-:r, for equal or sm.aller outlet size. The sys­
tcmJS have b«n investigated for lhcir tffcctivcn<M in retard­
ing the transfer of heat into the ceiling space but thdr ability 
to retard .smoke- and other combustion products bas not been 
io""eSrigatcd. 

A..5.4.5.2.2.l The exception to this paragraph in earlier edi­
tionsapplicd to 6.-. dampen, due to the fact thatANSI/UL 5555, 
Standard for Sof"'J Snwl<8 IJan.pn>. which te&tcd combination 
dampers, ~ not a"-ailabk. Fm: dampers in accordance with 
ANSI,IUL555, Standard forSafdf Fi•Dtmtl>=, arc listed •ith ""'-'"· ·- - ·, .. _ ...... - ... - .. J·•-J••J•""~--···r··.,-·-,-- .. ·-·--
mum 14l°C (286"'F) links. It is recognized that. insomeunwuaJ 
cases, an engineered smo~ntrol system can make higher tem­
perature 1:i.n.b desirable for proper O)XTQtion. This arrangement 
n-ecessitates a case·by<a:se consideration and concurrence with 
the authority boningjwisdictioo. 

A.5.4.5.4 On closure of certain .smoke dam~rs in smoke­
control &y.stc:ms, the total .sp-km flow decreases, but the 
duct velocity at open fire dampers can be as high as roughly 
600 percent of the initial duct design vdocity. The dynamic 
airflow and pressure rating of the damper must be adequate 
for the dam~ to dose under airflow at the damper•s clo­
sure pressure. The damper face velocity and closure pres­
sure can be approximated by calculation. The calculated 
values must be specified bccawe UL labds dynamic fire 
dampers at 5 m / sec (1000 ft/min) increments. starting at 
10 m/scc (2000 ft/mm). 

A.5.4.7.) Flfl! dampers are of no 6re prolC'ction "-alue tm.less 
they remain in place in the procected opening in ~ e~nt that 

0 @ 
.... -·:: ··!Of:. 

-=-_.._. 
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the ductwork collapses during a fire:. To accompfub this. duct­
•·ork should not be continuous through a partition opening but 
instead should connect on each .side of the partition to a damper 
ioslllll•d in a .J-.. or fuun• secured by p•rimOieHllounriog 
angles on both sides of the opening, or be installed per the listing 
of the dco.ice. For specific details regarding s leeve th.idness, pe­
rirnc!u:r angle dimensions, size and frequency of fasteners. clear­
ance for ex.pa.nsion. ducwlea·e connections, and fire damper 
access doors, the manufucturer'.s instillation instructions and 
SMACNA Firr, Sorab and Rod«mm Dm.l{xr Installation Guide for 
H\:\CSy.ftt'lM.should be referenced. 

A.6.3 The dampers .should close as quickly as practicable~ 
subject to requirements of the &)'Stem fan and air duct charac­
teristics. The designer should e-valuate: whether the- .smoke 
damper.s nonn.ally .should be open or clo.sed and should co.> 
sider the fail~e position of the dampen during an ~t 
such as a power fai lure. 

A.6.3.2 Within the .scope of this docwne:nt, smoke dampen 
reduce the possibility of smoke transfer within ductwork or 
through wall openings. Ac:tn'ation of .smoke dampers can be by 
area detectors that are installed in the related .smoke com part­
men t or br detectors that arc in.stallcd in the air duct systl!ms. 
See NfPA 72, NatMmalFireAJann CoM~ 

A.6.3.4 Although penni ned to remain open during fan .shut­
down, smoU dampcr.s and combination fire and .smoke 
damper.s installed in .smoke barriers should be arranged to 

close automaticaUy when the fan systcm(.s) they are sening is 
not in op4!ration. 
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A.6.4 The use of smoke detectors in relationship to HVAC 
S)':Stems and high air movement areas and the details regard­
in-g their optimwn installation are cO\·ercd in Section .5.7 of 
NFPA 72, National Fin A lams Code. 

Protection pTO\--ided by the installation of smoke detectors 
and related requirements is ~ntended to prevent the distribu­
tion of smoke through the .supply air duct system and, prefer­
ably, to exhaust a significant quantity of s.mokt" to the outside. 
Neither function, bowco.·er, guarantees either the early detec­
tion of fire or the detection of smoke concentrations prior to 
dangerous smoke conditioru ¥there .smoke movement is other 
than through the supply air syskm. 

Vt>bere smoke-control pr'Otection for a faolity is .deter­
mined to be needed, see NFPA 92A, Standard for S1Roke-Con~rol 
S,ste11u Uti/Uing &.rrim andPrtsrore Diffmnus. 

A..6.4.2 The summation of the capacities of individual5tupply­
aix fans should ~ made where such fans arc: connected to a 
common supply air duct system (i.e., a U fans cormecte·d to a 
common air ductsupplysystcm should be considered a.s con­
stituting a single system with 1rcspect to the applicability of the 
Chapter 6 provisions that are dependent on system capacity). 

A..6.4.3 Where automatic water sprinklers arc provided and 
zoned to coordinate with the HVAC zones, their water flow 
switches should initiate devices for the functions described in 
Chapter 6. 

Spri.nklers are often te.sted weekly. Where it is de.sirable to 
prc.,.ent the accompanying automatic shutdown of the fanS)~ 
tem(s) referred to in 6.4.3, a means can be permitted to be 
used to avoid such shutdown temporanly. provided one of the 
following oc.curs: 

(1) A trouble signal is su.staincd in the sprinkler supervisory gp­
tem until the automatic shutdown pro\<l.sion is restored. 

(2) The automatic shutdown provision is restored at the end 
of the time period neccss:uy to test the sprinkler system, 
its alarms, and related el-ements. 

A. 7 .1.1 Many of the fin: protection measures required iin this 
standard are passive and only function in emergencies. There­
fore, acceptance testing needs to be pcrfonned so that all 
parts of air<onditioning systems are ready for a fire emer­
gency. The accC1JS opcningo required in 4.3.4 •bou'ld ~ 
checked for proper location, function, and size during the 
acceptance testing. 

Maintenance recommendations, including cleaning, ~ 

pairing, and periodic testing~ are provided in Annex B. 

A .. 7.!i.l Generally, tc:t~~tli cnn lbc included with ncceptanoe test­
lf\g or tJ\c 1.\i,...condilioning controlJ or fil'c uiMm sy'lle nu. 

Annex B Maintenance 

Thl's lt mux ,·, 110C n pmi of tlw rtqrtirrllumb oflh.is NFPA docm~tml 
but is i11cludcd for iuforNI(tlitmttl. pwpost:J only. 

8.1 General. 

8 .. 1.1 Owner.s should develop a greater awareness of the life 
and proJ>crty p1·otcc.tio n nbilitic:a o f aii'"'GOnditio ning I)'Stems 
nnd &ho uld c.stablish n plu.nned mainte ntmce jehedule. Fait.. 
w·c to maintain proper conditio1u of cleanlineM ln alr duel 
S)'IStems and carele!S5ness in connection with repair operations 
have been important contributing cau.se.s of SC\o·eral fires that 
have involved air-conditioning &)'!tetru. The rccommenda-
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tions in this annex apply, in general, to ttile period of opera­
tion of the system; S)'Stems operating only part of the year 
should be givem a thorough general checlc.up before starting 
operation and again after a shutdown. 

B.l.2 The intcxval of testing and maintenance varies widely de­
pending on the duration of system operation , condition of fresh 
air, amount of dust in return air, and other factors. The intervals 
s pecified in this standard are intended to be the maximum and 
should be shoroened if system conditioru wa:rrant. 

8.1.3 The use of an inspection fonn to obtain a thorough 
inspection is recommended. The fonn sho-uld fit the S)~tcm or 
systcm.s involved, listing the items needing attention. How­
C\o·er, it is recommended that provision be made on the fonn 
for equipment location, inspection frequ ency, due date, in­
spection date, inspector, and record of discrepancies found. 

8.2 Fire Dampers, Smoke Dampers~ and Ceiling Dampers. 

8.2.1 Each damper should be examined every 2 years to en­
sure that it is not rusted or blocked, giving· attention to hinges 
and other moviing parts. It is recommended that dampers op­
erate with nontlal system airflow to ensure that they close and 
arc not held open by the airstream. Care should be exercised 
to ensure that such tests arc performed safely and do not cause 
S)'Stem damage. 

B.2.2 Refer to NFPA 92A, Standard jM Smoke-Control Systenu 
Utilizing Barritn and Arssure Diffn~nces, f-or maintenance of 
smoke and combination fire/ smoke dampen for each 
damper installed as part of a smoke control system. 

8.8 Ft.ltel"&:. 

8.3.1 All air filters .should be kept free of excess dust and com­
bu.stible material Unit filters should be renewed or cleaned 
when the resistance to airflow bas increased to two times the 
original resistance or when the resistance has reached a value of 
recommended replacement by the manufacturer. A suitable 
draft gauge should be provided for the purpose. Wbcrc the filten 
are of the automatic liqu.id adhesive type, .Jludge should be re­
moved from the liqu.id adhesive reservoir regularly. 

8.3.2 Where replacing filter.s, care .should be taken to usc the 
proper type and size and to avoid gaps between filter sections, 
mountingfram·es, or hardware. Damaged filter sections or me­
dia should not be used. 

B.8.S Filter.s designed and manufactured to be thrown away 
afi.e:r usc should never be cleaned nnd ret..sed. 

8 .3.4 Cnre should be exercised in the we of liquid adhc:.tiva. 
Use of au adhesi..-e oflow flash point creat es a serioua hazard. 

8 .3.5 Electrical equipment of automatic filters .should be in­
spected semiannually, observing the operation C)'Cle to cruure 
that the mo to:r, rei~, nnd other con troiJ functio n n• in­
tended. Ol'iv.:: motors :a.nd gear reductions a lso .tho uJd be in· 
.spc:cted at least semiannually and lubricated whc:n necessary. 

8.4 Inspection. and Oeauing of Ducts. 

8.4.1 llupcctioau to detennine the amount of duJ t and wa"te 
mme 1ial in the ducts (both discharge und l'ettun) should be 
made qmuterly. HowC\o·er, if, afte1· seventl lnspectiotU, auch fre­
quent inspection i.s detennined to be unnecessary. the interva1 
between inspections can be pennitted to be adjwted to s·u.it 
the conditions. 
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8.4.2 Cleaning ~hould be undertaken whenc:Vtt an inspec­
tion indicates the nc.ed. 

8.4.3 Cooling and beating coils .should be cleaned, if neces­
sary. at the time ducts are cleaned. Thorough cleaning of 
ducts can require .scrap:ing, brwbing, or other positi~ means. 
Vacuum cleaning might not remove dust of an oily or sticky 
nature or heavy accumulations in the elbows or seams. The 
amount and kind of dU!St and dirtdcpend greatly on the occu­
pancy and the arrangement of the ductsystem.Additiona1 ac­
cess doors or panels could be needed for a complete cleaning 
of ductS)'Stems. 

B.5 Inspection and Cleaning of Plenums. 

8.5.1 Apparatus casing and air-handling unit plenu.nu 
.sbouJd be inspected monthly. HowC'\·er, if,. after .several inspec­
tions, .such frequent inspection is determined to be unneces­
sary, the interval betwe~ inspections can be adjusted to .suit 
the conditions. 

B.5.2 Ceiling cavity. raised floor, and duct distribution ple­
nums should be inspected in a mannersi.miJar to that of ducts, 
beginning with quarterly inspe·ctions and adjusting the fre­
quency to suit dirt buildup conditioru. 

B.5.3 Cleaning .should be undertaken whenever an inspec­
tion indicates the need, especially in common plcnum.s serv­
ing more than one fan or S)'Stem, Where plenum chambers 
being used for .storage exist, arrangements, such as keeping 
the doors locked, shou!d be made to pre,.ent such usage. (Sttt 
4.3.10.) 

B.6 Repair Work. Extreme caution should be exercised in the 
use of open flames or spark~mitting devices inside ducts or 
plenum chambers or near air intakes. 

B.7 Out.sideAlrlntakes. 

B.7.1 Conditions o utside: the outside air intake sho uld be 
examined at the time ducts are inspected. Items to be noted 
include the foUowing: 

(1) Accumulations of combustible material near the intake 
(2) The presence of buildings or structures that could present 

an exposure to the intake, allowing m1oke and fire to be 
drawn in 

(3) The operating condition of any automatic damper de-
signed to protect tlhe opening against exp-osure fire 

B. 7.2 Where accumulations of combwtible material an- noted, 
they .should be remO\-ed immediately and arrangements made to 
avoid such accumulations. Inspections s hould thereafter be 
made more frequently. If newly c:rc-cted expo5ures are noticed, 
consideration .should be giVO'l to the protection at the intake to 
ensure that it is adequate. (Str. 4.3. 7.) 

B.8 Fans and Fan Motors. 

8.8.1 Fans and fan motors .should be inspected at least quar­
terly and cleaned and lubricated when necessai)'· Care should 
be exercised in lubricating fan.s to avoid allowing lubricant to 
run onto the fan blades. Fans also should be checked for align­
ment and checked to sec that they arc running freely. 

8.8.2 The alignment o f £m belt drives should be checked, 
becawc improper alignment can cause motor overhearing as 
weU as premature bdt failure. 

B.9 ControLs. Fan controls should be examined and activated 
at least annually to ensure that they arc in operable condition. 

Annex C l11formatiooal References 

Cl Referenced Publications. The documents o r portions 
thereof listed in this annex are referenced 'o'lithin the infonna­
tional sections of this standard and are not part of the require­
ments of this document unless also listed in Chapter 2 for 
o ther reasons. 

Cl.l N~ Publications. NationaJ Fire Protection Associa­
tion, I Batterymarch Park, Quincy, MA02169-7471. 

NFPA 31, S/(mdard for th~ ln.stallaH(m of Oil-Burning Equip-
1Rtn4 2006 edition. 

NFPA 33, Standard for Spray Applicatir.m Using F1a.11muzbk or 
Co1Rbu.stible Materials, 2007 edition. 

NFPA 34, Standard for Dipping and Coating P.roc~s~s Using 
Flo•11UNable or Con,bush'ble Liquid..s, 2007 edition. 

NFPA 45, Standard on Fire PJ'OI«fion for Laborato-rit:S Using 
Chn~ticals, 2004 edition. 

NfPA 7rf&, NationalEI«lricalCode•, 2008 edition, 
NfPA 7ztt, NationalHrr.Alamt. Code•, 2007 edition. 

NFPA 7 5, Standard for the Prottdio1~ of lnfonnation T«hnologj 
Equip11fent, 2009 edition. 

NFPA 90B, Standard for the Installation of mu ... ~ Air Heating 
andAir-O.mditioni11g Syste11u, 2009 edition. 

NFPA 91, Standard for Exhaust SJSfmu for Air O:mveying of 
lftpors, Gases, Mists, and NoncoTRbu.sh'ble ParlictJlate Solids, 2004 
edition. 

NFPA 92A, Standard forSnu>lte-CtmtrolS,stnii.S Uh'liz.ing Bam'trs 
andfusroreDifferm(~, 2009 edition. 

NFPA 928, Standard for Stlfolu: ManagnRMt SJ.stenu in Malls, 
Atria, and Large Spa(u, 2009 edition, 

NFPA 96, Standard for Vmtilafion Control and Fi1'8 Pro/.tt;tior~ of 
Conntun:ial Cooking Opemh'ons, 2008 edition. 

NFPA 101•, LifeSa.fo'J' Oxle'", 2009 edition. 
NFPA 220, Standard on T)ju:s of Building Ccn.strodion, 2009 

edition. 
NFPA 255, Standard Method ojUst of Surface Buming OumJc­

tm'stia of Building Matn£als, 2006 edi rion. 

NFPA 259, Standard Urt Method for Potential Heat of Building 
Matm'als, 2008 edition, 

NFPA 262, Standa-rd Method ofTt:St for /Wmu Tmvd and S1Roke 
of nill!'s and Coblt.s for Use in Ai,:.Handling Spac~, 2007 edition. 

C.l.2 Other Publications. 

C.J.2.1 ASHRAE Publications. American Society of Heating, 
Refrigerating, and Air-Conditioning Engineers, Jnc., 1791 Tul­
lie Circle, NE, Atlanta, GA 30329-2305. 

ASHRAE Handbocl! - PundaR>entals, 2001. 

C..I.2.2 ASTM Publk:ations. ASTM International, 100 Barr 
Harbor Drive, P.O. Box C700, West Cotuhohocken, PA 19428-
2959. 

ASTM E 84, Sta1tda-rd Ttst Method for Suifa(e Bttming Charoc­
tn£stics of Building Materials, 2006a. 

ASfM E 2231, Standard Pradit;e for Speeimet~ PrtparaHon and 
Mounting of Pifr6 and Duct Insulation Materials to A.s.w.ss Sttrjau 
Buming Chamctm'stir..s, 2002. 

C.J.2.3 NAJMA Publications. North American Insulation 
Manufacturers Association, 44 Cana1 Center Plaza, Suite 310, 
Alexandria, VA 22314. 

Fibrous Glass Duct Constn.tdion Manua4 4th edition, 2000. 
Fibrous Glo.ss Duct Liner Standard., 1994. 
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NFPA90A 

Standard for the Installation of Air-Conditioning 
and Ventilating Systems 

Reference: 4.3.11.1 
Rl. No.: 90A~2-04 

2009 Edition 

Question No. I : Is the in cent of che paragraph co require multiple locations for renun air in a corri­
dor? 

Attswer: No. 

Question No.2: Is one poinc of rerum air with multiple supply air locations as indicated on the at­
<ached sketch acceptable? 

A.oswer: Yes. 
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Formal Interpretation 

NFPA90A 

Standard for the Installation of Air-Conditioning 
and Ventilating Systems 

Reference: 4.3.11.1, 3.3.5 and 3.3.21 
F.I. No. 90A-02-3 

2009 Edition 

Question 1: 'When the resident's room windm"-s are d osed, can the 50cfr of air exhausted from the 
bathroom and drawn from the room in ge neral be in whole or in pan made up by inf1ltradon through 
the NFPA 80 complying clearances around and under the corridor door due co rhe resuJcant pressure 
differe nces? 

Answe1·: Yes. 

Question 2: Does the corridor described constitt.l[e a ple num or air duct as these terms we re intended 
to apply under 90A? 

Aoswer: No. 

Issue Edition: 2002 
Reference: 4.3.11.1, 3.3.5 and 3.3.21 
Issue Date: January 24, 2006 
Effective Date: Febntary 12, 2006 

Cop)Tight C 2008 All Right$ Reser.·ed 
NATIONAL FlRE PROTECfJON ASSOCL\TION 



      
Formal Interpretation 

NFPA90A 

Standard for the Installation of Air-Conditioning 
and Ventilating Systems 

Reference: 5.3.4.5 
FI No. 90A.02.{)2 

2009 Edition 

Question: Is it the intent ofNFPA 90A: 5.3.4.5 to prohibit the installation of a Type B vent, which is 
connected to and exhausts a natura) gas fire boiler wichin an environmental air shaft? 

A.oswer: Yes. 

Issue Edition: 2002 
Reference: 5.3.4.5 
Issue Date: January 10, 2006 
Effecti\'e Date: January 30, 2006 

Cop)Tight 0 200'3 All JUghts .Reser.-ed 
NATIONAL F1R.E PROTECTION ASSOCIATION 


