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This edition of NFPA 204, Standard for Smoke and Heat Venting, ;vas prepared by the Technical 
Committee on Smoke Management Systems . It ;vas issued by the Standards Council on October 5, 
2020, ;vi th an effective date of October 25, 2020, and supersedes all previous editions . 

This edition of NFPA 204 ;vas approved as an American National Standard on October 25, 2020 . 

Origin and Development of NFPA 204 

This project ;vas initiated in 1956 ;vhen the NFPA Board of Directors referred the subject to the 
Committee on Building Construction . A tentative guide ;vas submitted to NFPA in 1958 . Revised and 
tentatively adopted in 1959 and again in 1960, the guide ;vas officially adopted in 1961. In 1968, a 
revised edition ;vas adopted that included a ne;v section, Inspection and Maintenance . 

In 1975, a reconfirmation action failed as concerns over tise of the gtlide in conjunction ;vith 
automatic sprinklered buildings surfaced . Because of this controversy, ;vork on a revision to the 
gtlide continued at a slo;v pace . 

The Technical Committee and Subcommittee members agreed that the state of the art had 
progressed sufficiently to develop improved technology -based criteria for design of venting; 
therefore, the 1982 edition of the document represented a major advance in engineered smoke and 
heating venting, although reservations over vent and sprinkler applications still existed . 

At the time the gtlide ;vas formttlated, the current venting theory ;vas considered un;vieldy for this 
format; consequently, the more adaptable theory as described herein ;vas adopted . 

Appreciation must be extended to Dr. Gunnar 1-Ieskestad at the Factory Mutual Research 
Corporation (no;v FM Global) for his major contribution to the theory applied in this standard, 
;vhich is detailed in Annex B. 

The 1985 edition again revised Chapter 6 on the subject of venting in sprinklered buildings . Test 
data from ;vork done at the Illinois Institute of Technology Research, ;vhich had been submitted to 
the committee as part of a public proposal, did not permit consensus to be developed on ;vhether 
sprinkler control ;vas impaired or enhanced by the presence of automatic roof vents of typical 
spacing and area . The revised ;vording of Chapter 6 encouraged the designer to use the available 
tools and data referenced in the document ;vhile the tise of automatic venting in sprinklered 
buildings ;vas under revie;v. 

The 1991 edition made minor changes to Chapter 6 to ackno;vledge that a design basis existed for 
tising sprinklers and automatic heat venting together but that such had not received ;vide 
recognition . 

The 1998 edition represented a complete revision of the gtlide . The re;vrite deleted the previotis 
tables that listed vent areas and incorporated engineering equations and referenced computer 
models, such as LAVENT and DETACT, to provide the designer ;vi th the necessary tools to develop 
vent designs based on performance objectives . This re;vrite ;vas based extensively on state -of-the -art 
technology published in the references . In many cases, the authors of these references participated 
in the task group's re;vrite efforts . 

For the 2002 edition of NFPA 204, the document ;vas converted from a guide to a standard, thus 
implementing mandatory reqtlirements and updated language . The document ;vas also updated to 
meet lvfanual of St:;1le for NFPA 1echnical Committee Documents reqtlirements . 
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The 2007 edition included a number of technical changes . Ne;v provisions on air entrainment into the fire plume, the 
effect of;vind on the location of air vents, sizing of air paths, air velocity limitations, and plugholing ;vere provided . 

In addition, information on the use of vents as air inlets and a better description of the smoke layer interface ;vere added . 
Revisions ;vi th regard to ho;v heat release rates, discharge coefficients, exhatist rates, and the number of exhatist inlets are to 
be determined ;vere incorporated . Reference to international standards on vents, mechanical smoke extract, and draft 
curtains, as ;vell as updated annex text on recent research efforts, ;vere provided . 

The 2012 edition ;vas updated to include additional requirements and annex material for venting in sprinklered buildings . 

The 2015 edition included revised provisions on draft curtains . These requirements created consistency ;vi th NFPA 92. 

The 2018 edition ;vas updated to include a correction to an Annex A image, the addition of a definition for the term 
standard, and updated references . 

For the 202 1 edition, all references in Chapters 5 and 6 that permit sprinkler ;vaterflo; v to activate automatic smoke vents 
have been removed . In addition, SI tmit conversions have been added to Annex C, and references have been updated. 

2021 Edition 

t.¥i:l!l.'ll f i1'1 Pr¢1\ldiotl 
11,· IHS uf);kw l!Xt!llO w:lh llFPA 

No rt'VO(t.JCllCU r.el.,.'llfllilg pemtlt!ed "illt7.Jt (root 111$ 
IOrq Kong Pct;llU'.Ntlc Uuir«E UNG. HOI 

\\led,. 16 Ooi::2G21 1$JS7:69 GMT 

https://www.hsenode.com/NFPA/185674532/NFPA-204?src=spdf


COtvll'vlITTEE PERSONNEL 

Technical Committee on Smoke Management Systems 

AllynJ. Vaughn, Chair 

Las Vegas, NV [SE] 

Elyahu Avidor, Tel Aviv, Israe l [RT] 

Rep. Sta ndards Ins tituti o n of Israel 

Carl F. Baldassarra , \.\liss jann ey Elstne r Assoc ia tes, Inc., IL [SE] 

J onathan Cantwell, Ree dy Cree k linpr ove1nent Distric t, FL [E] 

Kelly Charl es, City of San Diego, CA [E] 

Flo ra F. Chen, H ayward Fire Depa rtln e nt, Califo rni a, CA [E] 

Alberto Cusimano, Dup o nt Interna tio nal SA, Switzerland [U] 

RichardJ . Davis, Ftvl Global , tvlA [I] 

Kevin L. Derr, US Architec t o f the Capitol, DC [E ] 

Donald Dupl echian , \Nilson Fire Equip1n e nt, TX [Itvl] 

MichaelJ. Ferreira, JE NSEN HU GHES, tvlD [SE] 

Donald Fess, H arvard Univers ity, tvlA [U] 

Brian Green, Vikin g Corpora tio n, tvll [ tvl] 

Rep. Natio nal Fire Sp rinkl er Assoc ia tio n 

Geoffrey Harris , S1no ke a nd Fire E ngineering Technology Ltd ., 
Unit ed Kingdo 1n [SE] 

William E. Koff el, Koffel Assoc ia tes, Inc ., tvlD [ tvl] 

Rep. AAtvlA S1noke Ve nt Task Group 

J effr ey A. Madd ox, The Fire Consu lta n ts, Inc ., CA [SE] 

Cameron]. McCartn ey, Na tio nal Researc h Council of Canada, 

Canada [RT] 

James A. Milke, Univers ity o f tvlaryland, tvlD [SE] 

Thomas J. Parrish , Telgia n Cor pora tio n, tvll [ tvl] 

Rep. Auto 1na tic Fire Ala nn Assoc ia tio n, Inc . 

J oseph Plati , Code Consu lta n ts, Inc., NY [SE] 

James R. Richards o n, Lisle \i\loodr idge Fire District, IL [E ] 

Lawr e nce J. Shudak, UL LLC, IL [RT] 

Deo Suriya Supanavongs, H o ne}"vell Inter natio nal Inc., IL [ tvl] 
Rep. Na tio nal Electrical tvla nufactu rers Assoc ia tio n 

J effr ey S. Tubbs, Arup, tvlA [SE] 

Paul G. Turnbull , Sie1nens Bui lding Technologies, Inc., IL [ tvl] 

Micha el]. Ventola, Space Age Elect ronics, FL [ tvl] 

Stacy N. Welch, tvl arr io tt Inter natio nal , Inc., tvlD [U] 

204-3 

Rep. ISO T C o n S1noke a nd H eat Control Syste1ns a nd 

Co1npo ne n ts 

J ohn E. Kampm eye r, Sr., Jo hn E . Ka1np1neyer, P.E., PA [SE] 

David A. Killian , \i\lalt Disney Parks & Resorts, CA [U] 

Pete r J. Willse, AXA XL/Global Asse t P rotectio n Serv ices, LLC, CT 
[I] 

Sanjay Aggarwal, JE NSEN H UGHES, CA [SE] 

(Alt. to tvlichael J. Ferre ira) 

Mark Alle n Belke, Gree nheck Fa n Corpora tio n, \i\TI [ tvl] 

(Votin g Alt.) 

Dian e B. Copeland, Dillo n Co nsu ltin g Engineers, Inc., CA [SE] 
(Votin g Alt .) 

J ason Dani els, Code Consu ltants, Inc., tvlO [SE] 
(Alt. to Jose ph Pla ti) 

Donald G. Goosman, \i\'iss j an ney Elstner Assoc ia tes, Inc., IL [SE] 

(Alt. to Carl F. Baldassarra) 

Zachar y L. Magn o ne, Johnson Co ntrols, RI [ tvl] 

(Alt. to Bria n Gree n ) 

Christian Norgaard Mads en , Norco nsu lt, Nonvay [SE] 

J en Sisco, NFPA Staff Liaison 

Alternat es 

Wesley Marcks , Xtralis, Inc., RI [ tvl] 

(Al t. to Deo Su riya Supa navo ngs) 

John M. McGove rn, E ngineer ing Eco no1nics, Inc ., CO [ tvl] 

(Al t. to Tho1nas j. Parr ish ) 

Andr ew Neviackas, Arup, tvlA [SE] 
(Alt . to J effrey S. Tubbs) 

Fernand o Orpan o, Sie1ne ns Ind ustry, Inc., IL [ tvl] 
(Alt . to Pau l G. Tu rnbu ll) 

Luke C. Woods, UL LLC, tvlA [RT] 

(Alt . to La,vre nce j. Shudak) 

Yibing Xin, Ftvl Glo bal, tvlA [I] 

(Alt . to Richard ]. Davis) 

Nonvoting 

J ohn H. Klote, Leesburg, VA [SE] 

(tvle1nber E1neritus) 

17iis list represents the membership at the time tlze Committee 111as ball.oted on the final text of. this edition. 
Since that time, changes in the membership may have occu1red. A key to classifications is j"ound at the 
back of. the document. 

t.¥i:l!l.'ll fi1'1 Pr¢1\ldiotl 
11,· IHS uf);kw l!Xt!llO w:lh llFPA 

No rt'VO(t.JCllCU r.el.,.'llfll ilg pemtlt!ed "illt7.Jt (root 111$ 

NOT E: tvle1nbership o n a co1n1nittee shall no t in a nd of i tself co nstitut e a n e ndorse 1ne nt o f 

the Assoc ia tio n or a ny doc u1ne nt deve loped by the co1n1nittee o n ' vhich the 1ne1nber serves . 

Committee Scope: Thi s Co1n1nittee shal l have p ri1nary respo nsibili ty for docu1nen ts o n the 
des ig n, ins tallatio n, tes tin g, opera tio n, and 1nainte na nce o f syste1ns for the co ntrol, re1noval, 

or ve ntin g of heat or s1noke fro1n fires in bui ld ings. 

IOrq Kong Pct; llU'.Ntlc Ultl«llllit.'t!!l!IT6SOG11l0, Uuir«E UNG. HOI 
\'kd,. 16 Ooi::2G21 1$JS&:01 GMT 

2021 Edition 

https://www.hsenode.com/NFPA/185674532/NFPA-204?src=spdf


204 -4 

Chapt er 1 Administrati on ..... .... .... .... ..... .... .... .... .... .... . . 

1.1 Scope ............................. .... .... .... ..... .... .... .... .... .... . . 

1.2 Purp ose . (Rese rved) ...... .. ..... .... .... .... .... .... .... .... .. . 

1.3 Applicati o n ................... .. .... .... .... .... .... ..... .... .... .... . 

1.4 ........ .... .... ..... .... .... .... .... .... .... ..... .... ... . 

1.5 Equi\ 13.le n cy ..................... .... .... .... .... .... .... .... ..... ... . 

1.6 Uni ts and Fonnu las ................. .... .... .... .... .... ..... .. . 

Chapter 2 Referenced Publications ...... ... ..... .... .... .... . . 

2.1 Ge ne ral .......................................... .... .... .... .... .... .. . 

2.2 NFPA Publicatio ns ........ .... .... ..... .... .... .... .... .... .... . . 

2.3 Oth e r Publicatio ns ............................................. . 

2. 4 Refe re nces fo r Extr acts in tvland a to ry Sec tio ns . 

Chapt er 3 Definition s .......... .... .... ..... .... .... .... .... .... .... ... . 

3.1 Ge neral .................................... .. .... .... .... .... .... .... .. . 

3.2 NFPA Official Definiti o ns ...... .. .... .... .... .... .... ..... . . 

3.3 Ge neral Definiti o ns ................ .. ..... .... .... .... .... .... . . 

Chapt er 4 Fundamentals ...... ... ..... .... .... .... .... .... .... .... ... . 

4.1 Design Obj ec tives ........ ... .... .... ..... .... .... .... .... .... ... . 

4.2 Design Basis ............................................ .... .... .... . 

4.3 De tennin a tio n of Co nte nts Haza rd ..... ...... .... .... . 

4.4 Ventin g .................................................... ... .... .... . . 

4.5 S1noke Productio n ...... .. ..... .... .... .... .... .... .... .... ..... . 
4.6 Vent Flo,vs ................... .. .... .... .... .... .... .... .... ..... .... . . 

Chapter 5 Vents ........ .... ..... .... .... .... .... .... .... .... ..... .... .... . . 

5.1 Listed Vents ............................ .... .... .... .... .... .... ..... . 

5.2 Vent Desig n Cons train ts ........ .... .... .... .... .... .... .... . . 

5.3 tvle thods of Ope ratio n .......................... .... .... .... .. . 

5. 4 Di1ne nsio ns and Spacing of Ve n ts ........... ..... .... . . 

5.5 tvlecha nical S1noke Exhaust Syste1ns ...... ... .... .... . 

Chapter 6 Air Inlets ...... .. .... .... .... .... .... .... .... ..... .... .... .... . 

6.1 ................ ..... .... .... ..... .... .... .... .... .... .... .... .. . 

6.2 Cons t1uctio n ....... .... .... ..... .... .... .... .... .... .... .... ..... .. . 

6.3 Locati o n ............ ..... .... .... .... .... .... ..... .... .... .... .... .... . 

6.4 Ins talla tio n ....................... .. .... .... ..... .... .... .... .... .... . 

6.5 tvle thods of Ope ratio n ............................... ... .... .. . 

6.6 Di1ne nsio ns and Spacing of Air Inl ets ..... .... .... .. . 

6. 7 Air Path s .................................................... .. ..... ... . 

Chapt er 7 Draft Curtains ...... .. .... .... ..... .... .... .... .... .... ... . 

7.1 Ge neral .......................... ... ..... .... .... .... .... .... .... .... .. . 

7.2 Cons tru ctio n ................. ... .... .... .... .... .... .... .... ..... .. . 

7.3 Locati o n and Depth . ..... ... .... .... .... .... .... .... ..... .... . . 

7.4 Spacing ........................... .. .... .... .... ..... .... .... .... .... .. . 

Chapt er 8 The Design Fire ...... .. .... .... .... .... .... .... ..... .... . . 

8.1 Ge neral ............................................ .. .... .... .... .... .. . 

8.2 Steady (Li1nited-Gro\11th) Fires ..... ..... .... .... .... .... . 

202 1 Edition 

t.¥i:l!l.'ll fi1'1 Pr¢1\ldiotl 
11,· IHS uf);kw l!Xt!llO w:lh llFPA 

No rt'VO(t..clim r.et .. 'lllllr.g pemilt!ed .. 11ft7.lt (root 111$ 

StvlOKE AND HEAT VENTING 

204- 5 

204- 5 

204- 5 

204- 5 

204- 5 

204- 5 

204- 5 

204-7 

204-7 

204-7 

204-7 

204-7 

204-7 

204-7 

204-7 

204-7 

204- 8 

204- 8 

204- 8 

204- 8 

204- 8 

204- 8 

204- 9 

204- 9 

204- 9 

204- 9 

204- 9 

204- 9 

204- 9 

204- IO 
204- IO 
204- IO 
204- IO 
204- IO 
204- IO 
204- 11 

204- 11 

204- 11 

204- 11 

204- 11 

204- 11 

204- 11 

204- 11 

204- 11 

204- 11 

Contents 

8 .3 Gro,ving (Co n tinu o us-Gro\vth) Fires ..... ..... .... .. . 

Chapter 9 Sizing Vents ...... .. .... .... .... .... .... .... ..... .... .... ... . 

9 .1 ......................... .. ..... .... .... .... .... .... .... .... .... . 

9.2 

9 .3 

Hand Calculatio ns ....... ..... .... .... .... .... .... .... .... ..... . . 

tvlodels ....................................................... ..... .... . . 

Chapt er 10 Mechanical Smoke Exhau st Systems ...... .. . 

I 0.1 General. ............................................................. .. . 

10.2 

10.3 

10.4 

10.5 

Exh a1ist Ra tes ...... .... .... ..... .... .... .... .... .... .... .... ..... .. . 

Fire Exp osure .......................... .... .... .... .... .... .... .... . 

Nu1nbe r of Exh aust Inl ets ..... ... .... .... .... .... .... ..... . . 

Intak e Air ..................................................... .. .... .. . 

Chapt er 11 Ven ting in Sprinklered Buildin gs ......... ..... . 

11. l Design .......................................................... .. .... .. . 

11.2 Auto1natic Sprink ler Syste1ns ............................. . 

11.3 Sto rage Occupa ncies Pro tec ted by Contro l 

Chapter 

12. l 

12.2 

12.3 

12.4 

12.5 

12.6 

tvlode Sprink lers ................................................ . 

12 Inspection and Maint enanc e ...... ... .... ..... ... . 

Ge ne ral. ................................................ ... .... .... .... . 

Requir e1ne nts .................................................... .. . 

Inspectio n, tvlaintenan ce, and Acce ptan ce 

Tusting ............................................................... .. . 

Co ndu ct and Obse rvatio n of Ope ra tional 

Tes ts ................................................................... .. . 
Inl ets ............................ .. .... .... .... .... .... .... .... .... . 

l ee and Sno\11 Rein oval. ........... ... .... .... .... ..... .... ... . 

Chapter 13 Design Documentation .......... .... .... .... ..... ... . 

13. l Docu1ne ntati o n Requir ed ......... .... .... .... .... ..... .... . 

Annex A 

Annex B 

Annex C 

Annex D 

Annex E 

Annex F 

Annex G 

Index 

Explanator y Material ............................. .... . 

The Theoretical Basis of IA VENT ........... . 

User Guide for the IAVENT Computer 

Cod e ........................................................... . 

Sample Probl em Using Engin eering 

Equations (Hand Calculations ) and 

I.AVENT ..................................................... . 

Predicting the Rate of Heat Release of 

Fires ............................................................ . 

Design Information ................ .. ..... .... .... .... . 

Informational Refe rences ....... .... .... .... ..... . . 

0 • • I • •• • I • • I • I • • I • •• • I • • I • •• • I • • I • •• • I • • I • I o o I o •• o I o o I o •• o I o o I o •• o I o o 

IOrq Kong Pct;llU'.Ntlc Ultl«llllit.'t !!l!IT6SOG11l0, Uuir«E UNG HOI 
\'kd,. 16 Oei::2G211$JS&:01 GMT • 

204- 11 

204- 12 

204- 12 

204- 12 

204- 14 

204- 15 

204- 15 

204- 15 

204- 15 

204- 15 

204- 15 

204- 15 

204- 15 

204- 15 

204- 15 

204- 16 

204- 16 

204- 16 

204- 16 

204- 16 

204- 17 

204- 17 

204- 17 

204- 17 

204- 18 

204- 27 

204- 40 

204- 54 

204-6 9 

204- 76 

204- 84 

204- 87 

https://www.hsenode.com/NFPA/185674532/NFPA-204?src=spdf


AD!VIINISTRATION 204-5 

NFPA204 

Standard for 

Smoke and Heat Venting 

2021 Edition 

IMPORTANT NOTE: This NFPA <Wcument is made available for 

use su1?ject to imp01tant 1Wtices and legal disclaimers. These notices 

and disclaimers appear in all publications containing this <Wcument 

and may be fou:nd under the heading "Impo1tant Notices and 

Disclaimers C:Oncerning NFPA Standa1us. " They ron also be viewed 

at www.njpa.org!disclaimers or obtained on request from NFPA. 

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of 

NFPA codes, standa1us, recommended practices, and guides (i.e., 

NFPA Standa1us) are released on schedided revision cydes. This 

edition may be supm·seded by a later· one, or it may be amended 

outside of its scheduled revision cycle th1vugh the issuance of Ten;ta,. 

tive Interim Amendmmits (TIAs). An official NFPA Standa1u at an:Y 

point in time consists of the current edition of the <Wcument, together· 

with all TIAs and Er1ata in effect. To vm-ify that this docummit is the 

current edition or to determine if it has been amended by TIAs 01· 
Errata, please consult the National Fire Codes® Subscription Sm-vice 

01· the "List of NFPA C:Odes & Standards" at www.njpa.org!docinfo. 

In addition to TIAs and Errata, the <Wcument info1mation pages also 

include the option w sign up for ale7·ts for individual <Wcuments and 

w be involved in the devek>pment of the next edition. 

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

A reference in brackets [ ] follo;ving a section or paragraph 
indicates material that has been extracted from another NFPA 
document Extracted text may be edited for consistency and 
style and may include the revision of internal paragraph refer 
ences and other references as appropriate. Reque sts for inter 
pretations or revisions of extracted text should be sent to the 
technical committee responsible for the source document 

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

Chapter 1 Administration 

1.1 Scope. 

1.1.1 * This standard shall apply to the design of venting 
systems for the emergency venting of products of combustion 
from fires in buildings. The provisions of Chapters 4 through 
10 shall apply to the design of venting systems for the emer
gency venting of products of combtistion from fires in 
nonsprinklered, single -story buildings using both hand calcula 
tions and computer -based solution methods as provided in 
Chapter 9. Chapter 11 shall apply to venting in sprinklered 
buildings. 

1.1.2* This standard shall not specify under ;vhich conditions 
venting is to be provided or required. 

1.1.3 Where a conflict exists bet;veen a general requirement 
and a specific reqtlirement, the specific reqtlirement shall be 
applicable. 

1.2 Purpose. (Reserved) 

1.3 Application. 

1.3.1 * This standard shall not apply to ventilation ;vithin a 
btlilding designed for regttlation of environmental air for 
personnel comfort, to regulation of commercial cooking opera 
tions, to regttlation of odor or humidity in toilet and bathing 
facilities, to regulation of cooling of production equipment, or 
to venting for explosion pressure relief. 

1.3.2 This standard shall apply to btlilding construction of all 
types. 

1.3.3 This standard shall apply to venting fires in btlilding 
spaces ;vith ceiling heights that permit the design fire plume 
and smoke layer to develop. 

1.3.4 * This standard shall apply to situations in ;vhich the hot 
smoke layer does not enhance the burning rate of the fuel 
array. Vent designs developed ;vith this standard shall not be 
valid for those time intervals ;vhere smoke layer temperatures 
exceed 600°C (l l l2°F) . 

1.3.5 * This standard shall not be valid for fires having heat 
release rates greater than Qi-,-a.iit>k as determined in accordance 

;vi th the follo;ving equation: 

[1.3.5] 

Q fiwsiltle = 12,000{z,}
5 1 2 

;vhere : 

Qi-,,,1;1>1< = feasible fire heat release rate (kW) 

Zs = height of the smoke layer boundary above the fire base 
(m) 

1.3.6 * The engineering equations or computer -based models 
incorporated into this standard shall be used to calculate the 
time duration that the smoke layer botmdary is maintained at 
or above the design elevation in a curtained area, relative to 
the design interval time. 

1.4 Retroactivity. 

1.4.1 The provisions of this standard shall not be required to 
be applied retroactively. 

1.4.2 Where a system is being altered, extended, or renovated, 
the requirements of this standard shall apply only to the ;vork 
being undertaken. 

a 1.5 Equivalency. Nothing in this standard is intended to 
prevent the tise of systems, methods, or devices of eqtlivalent or 
superior quality, strength, fire resistance, effectiveness, durabil 
ity, and safety over those prescribed by this standard . 

N 1.5.1 Technical documentation shall be submitted to the 
authority havingjurisdiction to demonstrate equivalency. 

N 1.5.2 The system, method, or device shall be approved for the 
intended purpose by the authority having jurisdiction. 

a 1.6 Units and Formulas. 

N 1.6.1 The units of meastrre in this document are presented in 
the International System (SI) of Units. 

N 1.6.2 The values presented for measurements in this docu 
ment are expressed ;vi th a degree of precision appropriate for 
practical application and enforcement. It is not intended that 

Shaded text = ..:l = Text deletions and figure / table revisions. • = Sect ion deletions. N = Ne\v 1naterial. 2021 Edition 
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204-6 StvlOKE AND HEAT VENTING 

the application or enforcement of these values be more precise 
than the precision expressed . 

N 1.6.3 The follo;ving symbols define the variables in the equa 
tions t1sed throughout the body of this standard: 

A - area (of burning surface) 

A; - inlet area for fresh air, belo;v design level of smoke 

layer boundary 

A" - total vent area of all vents in a curtained area 

a - thermal diffusivity, k/ pc 

O'.g - fire gro;vth coefficient 

'Y - exhat1st location factor (dimensionless) 

Cp - specific heat 

Cd,11 - vent discharge coefficient 

C-i i - inlet discharge coefficient 
' 

d - smoke layer depth 

d, - depth of draft curtain 

D - base diameter of the fire 

O' = 
0 

acceleration of gravity 

1-I - ceiling height above base of fire 

h, - heat of combustion 

hg - heat of gasification 

K= fraction of adiabatic temperature rise 

k - thermal conductivity 

k,(3 - constant used in Equation E.5.1 

kpc - thermal inertia 

l - thickness 

L - mean flame height above the base of the fire 

LI = flame length, measured from leading edge of 

burning region 

L,, - length of vent opening in the longer direction 

mass burning rate -. 
m 

- mass burning rate per unit area 
• H 

m 

- mass burning rate per unit area for an infinite 
• H 

diameter pool 

- mass flo;v rate through vent 
m,, 

- mass flo;v rate in the plume 
m,, 

- mass flo;v rate in the plume at mean flame height (L) 
m,._ 

- incident heat flux per unit area . n 

q; 

Q = total heat release rate 

(continues) 

- total heat release rate per unit floor area 

Q,. - convective heat release rate = x,Q 

Qr.-ai;111, - feasible fire heat release rate (kW) 

r - radius from fire axis 

RTI - response time index Tu
112 

T - time constant of heat-responsive element for 

convective heating 

p - density 

P. - ambient air density 

s - center to center spacing of vents 

t - time 

t,i - time to detector activation 

tg - gro;vth time of fire 

tig - time to ignition 

t , - design interval time 

t11J - time to sprinkler activation 

t,"' - time to vent opening 

6.1' = gas temperature rise (from ambient) at detector site 

6.1' - adiabatic temperature rise (J 

6.1' - temperature rise (from ambient) of heat -responsive < 

element 

1"' = smoke layer temperature (K) 

1' - ambient air temperature • 
1 .... - ignition temperature rg 

1' surface temperature -.i 

u - gas velocity at detector site 

l"-'•an - lateral fire spread by radiation 

l"-'i - largest horizontal dimension of fire 

1¥,, - ;vidth of vent opening in the shorter direction 

V= flame spread velocity 

Xr = convective fraction of total heat release rate (fraction 

carried as heat in plume above flames) ;vhere x, is 

a convective -heat fraction bet;veen 0.6 and 0.7 

Xr - radiant fraction of total heat release rate 

)' - elevation of smoke layer boundary 

)' - elevation of ceiling reil 

)' - elevation of bottom of draft curtain N t rl 

)'fin: - elevation of the base of the fire above the floor 

z.i - height of the smoke layer boundary above base of fire 

z.)'i - height of the smoke layer interface above the base of 

the fire 

z
0 

- height of virtual origin above base of fire (belo;v base 

of fire, if negative) 

2021 Edition Shaded text = Revisions. ..:l = Text de letions and figure / tab le revisions. • = Sect ion deletions. N = Ne'v 111aterial. 

t.¥i:l!l.'ll f i1'1 Pr¢1\ldiotl 
11,· IHS uf);kw l!Xt!llO w:lh llFPA 

No rt'VO(t.JCllCU r.el.,.'llfll ilg pemtlt!ed "illt7.Jt (root 111$ 
IOrq Kong Pct; llU'.Ntlc Ultl«llllit.'t !!l!IT6SOG11l0, Uuir«E UNG. HOI 

\'kd,. 16 Ooi::2G21 1$JS&:o;/ GMT 

https://www.hsenode.com/NFPA/185674532/NFPA-204?src=spdf


DEFINITIONS 204-7 

Chapter 2 Referenced Publications 

2.l * General. The documents or portions thereof listed in 
this chapter are referenced ;vithin this standard and shall be 
considered part of the reqtlirements of this document. 

2.2 NFPA Publications. National Fire Protection Association, 
1 Batterymarch Park, Quincy, MA 02169-7471. 

NFPA 13, Standard for the Installation of Sprinkler S)\stems, 2019 
edition . 

NFPA 72®, National Fire Alarm and Signaling Code®, 2019 

edition . 

2.3 Other Publications. 

a 2.3.1 FM Publications. FM Global, 270 Central Avenue, P.O. 
Box 7500, J ohnston, RI 029 19. 

FM 4430, Approval Standard for Heat and Smoke Vents, 2012. 

2.3.2 NIST Publications. National Institute of Standards and 
Technology, 100 Bureau Drive, Stop 1070, Gaithersburg, MD 
20899 -1070 . 

DETACT-QS (DETector ACTuation - Quasi Steady) soft
;vare . 

DETACT-T2 (DETector ACTuation - Time Squared) soft
;vare . 

LAVENT (Link -Actuated VENTs) soft>vare. 

a 2.3.3 UL Publications. Under;vriters Laboratories Inc., 333 
Pfingsten Road, Northbrook, IL 60062 -2096 . 

UL 793, Standard for Automaticall)' Operated Roof Vents for Smoke 
and Heat, 2008, revised 2016. 

2.3.4 Other Publications. 

iV!erriam-VVebster's Collegiate DictionaT)', 11 th edition, Merriam 
Webster, Inc., Springfield, MA, 2003 . 

2.4 References for Extracts in Mandatory Sections. 

NFPA 72®, National Fire Alarm and Signaling Code®, 2019 

edition . 
NFPA 92, Standard for Smoke ControlS)'Stems, 202 1 edition . 

NFPA 318, Standard for the Protection of Semiconductor Fabrica
tion Facilities, 202 1 edition . 

Chapter 3 Definitions 

3.1 General. The definitions contained in this chapter shall 
apply to the terms used in this standard . Where terms are not 
defined in this chapter or ;vi thin another chapter, they shall be 
defined using their ordinarily accepted meanings ;vithin the 
context in ;vhich they are t1sed. 1Vferriam-l"1ebster's Colkgiate 
DictionaT)', 11th edition, shall be the source for the ordinarily 
accepted meaning . 

3.2 NFPA Official Definitions. 

3.2.1 * Approved. Acceptable to the authority having jurisdic 
tion . 

3.2.2 * Authority Having Jurisdiction (AHJ). An organization, 
office, or individual responsible for enforcing the requirements 
of a code or standard, or for approving eqtlipment, materials, 
an installation, or a procedure . 

3.2.3 Labeled. Equipment or materials to ;vhich has been 
attached a label, symbol, or other identifying mark of an organ 
ization that is acceptable to the authority having jurisdiction 
and concerned ;vith product evaluation, that maintains peri 
odic inspection of production of labeled equipment or materi 
als, and by ;vhose labeling the manufacturer indicates 
compliance ;vith appropriate standards or performance in a 
specified manner . 

3.2.4 * listed. Equipment, materials, or services included in a 
list published by an organization that is acceptable to the 
authority having jurisdiction and concerned ;vith evaluation of 
products or services, that maintains periodic inspection of 
production of listed equipment or materials or periodic evalua 
tion of services, and ;vhose listing states that either the equip 
ment, material, or service meets appropriate designated 
standards or has been tested and found suitable for a specified 
purpose . 

3.2.5 Shall. Indicates a mandatory requirement. 

3.2.6 Should. Indicates a recommendation or that ;vhich is 
advised but not required . 

3.2.7 Standard. An NFPA Standard, the main text of ;vhich 
contains only mandatory provisions using the ;vord "shall" to 
indicate requirements and that is in a form generally suitable 
for mandatory reference by another standard or code or for 
adoption into la;v. Nonmandatory provisions are not to be 
considered a part of the requirements of a standard and shall 
be located in an appendix, annex, footnote, informational 
note, or other means as permitted in the NFPA Manuals of 
Style . When t1sed in a generic sense, such as in the phrase 
"standards development process" or "standards development 
activities," the term "standards" includes all NFPA Standards, 
including Codes, Standards, Recommended Practices, and 
Guides . 

3.3 General Definitions. 

3.3.1 Ceiling Jet. A flo;v of smoke under the ceiling, extend 
ing radially from the point of fire plume impingement on the 
ceiling . 

3.3.2 Clear (Air) Layer. The zone ;vithin a building contain 
ing air that has not been contaminated by the smoke produced 
from a fire in the btlilding, and that is located bet;veen the 
floor and the smoke layer boundary . 

3.3.3 * Clear Layer Interface. The boundary bet;veen a smoke 
layer and smoke -free air. 

3.3.4 Continuousl y Gro'\ving Fires. Fires that, if unchecked, 
;vill continue to gro;v over the design interval time . 

3.3.5 Curtained Area. An area of a building that has its perim 
eter delineated by draft curtains, fitll height partitions, exterior 
;valls, or any combinations thereof. 

3.3.6 Design Depth of the Smoke Layer. The difference 
bet:>veen the height of the ceiling and the minimum height of 
the smoke layer boundary above the finished floor level that 
meets design objectives . 

3.3. 7 Design Fire. As used in this standard, the time -rate heat 
release history selected as the input for the calcttlations pre 
scribed herein . 
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204 -8 StvlOKE AND HEAT VENTING 

3.3.8 Design Interval Time. The duration of time for ;vhich a 
design objective is to be met, measured from the time of detec 
tor activation . 

3.3.9* Draft Curtain. A fixed or deployable barrier that 
protrudes do;vn;vard from the ceiling to channel, contain, or 
prevent the migration of smoke . 

3.3.10* Effecti ve Ignition. The time at ;vhich a t-squared 
design fire starts . 

3.3.11 Fuel Array. A collection and arrangement of materials 
that can support combustion . 

3.3.12 Heat Detector. A fire detector that detects either 
abnormally high temperature or rate -of-temperature rise, or 
both . [72 , 2019] 

3.3.13 Limited-Gro'\vth Fires. Fires that are not expected to 
gro; v beyond a predictable maximum heat release rate . 

3.3.14 Mechanical Smoke Exhaust System. A dedicated or 
shared -duty fan system designed and suitable for the removal of 
heat and smoke . 

3.3.15 Plastics. 

3.3.16 Plugholing. The condition ;vhere air from belo;v the 
smoke layer is pulled through the smoke layer into the smoke 
exhaust due to a high exhaust rate . [92, 202 1] 

3.3.17 Smoke. The airborne solid and liquid particulates and 
gases evolved ;vhen a material undergoes pyrolysis or combus 
tion, together ;vi th the quantity of air that is entrained or other 
;vise mixed into the mass . [318, 2021] 

3.3.18* Smoke Layer. The accumulated thickness of smoke 
belo; v a physical or thermal barrier . [92 , 2021] 

3.3.19* Smoke Layer Boundar y. An effective boundary 
centered in a transition zone bet:>veen the dense portion of the 
smoke layer and the first indication of smoke . 

3.3.20 Vent . As used in this standard, a device or construction 
that, ;vhen activated, is an opening directly to the exterior at or 
near the roof level of a building that relies on the buoyant 
forces created by a fire to exhaust smoke and heat. 

3.3.21 Vent System. A system t1sed for the removal of smoke 
and heat from a fire that utilizes manually or automatically 
operated heat and smoke vents at roof level and that exhat1sts 
smoke from a reservoir bounded by exterior ;valls, interior 
;valls, or draft curtains to achieve the design rate of smoke mass 
flo;v through the vents, and that includes a provision for 
makeup air. 

Chapter 4 Fundamentals 

4.1 * Design Objecti ves. The design objectives to be achieved 
over the design interval time by a vent system design during a 
design fire or design fires shall include the follo;ving: 

(1) The minimtlffi allo;vable smoke layer boundary height 
(2) The maximum allo;vable smoke layer temperature 

4.2 * Design Basis. A design for a given btlilding and its 
combt1stible contents and their distribution shall comprise 
selecting a design basis (limited -gro;vth versus continuous 
gro;vth fire) and establishing the follo;ving parameters: 

(1) Layout of curtained areas 

(2) A draft curtain depth 
(3) Type detector and specific characteristics 
( 4) Detector spacing 
(5) A design interval time, t" follo;ving detection for main -

taining a clear layer (for continuous -gro;vth fires) 
(6) Total vent area per curtained area 
(7) Distribution of individual vents 
(8) An air inlet area 

4.3 Determination of Contents Hazard. 

4.3.1 The determination of contents hazard shall take into 
account the fl.tel loading and the rate of heat release anticipa 
ted from the combustible materials or flammable liquids 
contained ;vithin the building . 

4.3.2 The heat release rate of the design fire shall be quanti 
fied in accordance ;vi th Chapter 8 . 

4.4 Venting. 

4.4.1 Des ign Objecti ves . In order to satisfy design objectives, 
a vent system shall be designed to slo;v, stop, or reverse the 
descent of a smoke layer produced by fire in a building, by 
exhausting smoke to the exterior . 

4.4.2 * Vent System Designs and Smoke Production. 

4.4.2.1 Vent systems shall be designed in accordance ;vith this 
standard by calculating the vent area required to achieve a 
mass rate of flo;v through the vents that equals the mass rate of 
smoke production . 

4.4.2.2 Vent system designs shall limit the descent of the 
smoke layer to the design elevation of the smoke layer boun 
dary . 

4.4.2. 3 Alternative vent system designs shall be permitted to 
be developed in accordance ;vith this standard by calculating 
the vent area required to achieve a mass rate of flo;v through 
the vents that is less than the mass rate of smoke production, 
such that the descent of the smoke layer is slo;ved to meet the 
design objectives . 

4.4. 3* Vent Mass Flo'\v. Vent system designs shall be computed 
on the basis that the mass flo;v rate through a vent is deter 
mined primarily by buoyancy pressure . 

4.5 Smoke Production. 

4.5.1 * Base of the Fire. For the purposes of the equations in 
this standard, the base of the fire shall be at the bottom of the 
burning zone . 

4.5.2 * Fire Size. Burning and entrainment rates of possible 
fire scenarios shall be considered before establishing the condi 
tions of the design fire . 

4.5. 3* Entrainment. 

4.5. 3.1 The entrainment formttlas specified in this standard 
shall be applied only to a single fire origin . 

4.5. 3.2* Virtual Origin. Predicted plume mass flo; v above the 
top of the flame shall take into account the virtual origin, z., of 

the fire as determined in 9.2.3.2 . 
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