NFPA

Standard for
Smoke and Heat Venting

This is a preview. Click here to purchase the full publication.


https://www.hsenode.com/NFPA/915929141/NFPA-204?src=spdf

IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document
contained herein is one, are developed through a consensus standards development process approved by the
American National Standards Institute. This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property, or other damages of any nature whatsoever,
whether special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use
of, or reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or
completeness of any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent
judgment or, as appropriate, seek the advice of a competent professional in determining the exercise of
reasonable care in any given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with
this document. Any certification or other statement of compliance with the requirements of this document shall
not be attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

Text revisions are shaded. A A before a section number indicates that words within that section were
deleted and a A to the left of a table or figure number indicates a revision to an existing table or
figure. When a chapter was heavily revised, the entire chapter is marked throughout with the A
symbol. Where one or more sections were deleted, a ® is placed between the remaining sections.
Chapters, annexes, sections, figures, and tables that are new are indicated with an 'N.

Note that these indicators are a guide. Rearrangement of sections may not be captured in the
markup, but users can view complete revision details in the First and Second Draft Reports located in
the archived revision information section of each code at www.nfpa.org/docinfo. Any subsequent
changes from the NFPA Technical Meeting, Tentative Interim Amendments, and Errata are also
located there.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be
aware that NFPA Standards may be amended from time to time through the issuance of a Tentative
Interim Amendment (TIA) or corrected by Errata. An official NFPA Standard at any point in time
consists of the current edition of the document together with any TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of Tentative
Interim Amendments or corrected by Errata, go to www.nfpa.org/docinfo to choose from the list of
NFPA Standards or use the search feature to select the NFPA Standard number (e.g., NFPA 13). The
document information page provides up-to-date document-specific information as well as postings of
all existing TIAs and Errata. It also includes the option to register for an “Alert” feature to receive an
automatic email notification when new updates and other information are posted regarding the
document.

ISBN: 978-145591904-8 (Print)
ISBN: 978-145591905-5 (PDF)
ISBN: 978-145591906- peasslunnd

This is a preview. Click here to purchase the full publication.



https://www.hsenode.com/NFPA/915929141/NFPA-204?src=spdf
http://www.nfpa.org/docinfo
http://www.nfpa.org/docinfo

IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that these
documents may be superseded at any time by the issuance of new editions or may be amended from time to time through the
issuance of Tentative Interim Amendments or corrected by Errata. An official NFPA Standard at any point in time consists of
the current edition of the document together with any Tentative Interim Amendments and any Errata then in effect. In order
to determine whether a given document is the current edition and whether it has been amended through the issuance of
Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate NFPA publications such as the
National Fire Codes® Subscription Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed
below.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and shall not
be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to, or asserted in
connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for determining the validity of
any such patent rights, as well as the risk of infringement of such rights, and the NFPA disclaims liability for the infringement
of any patent resulting from the use of or reliance on NFPA Standards.

NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of patents in
American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may require use of an
invention covered by patent rights. NFPA takes no position as to the validity of any such patent rights or as to whether such
patent rights constitute or include essential patent claims under the ANSI Patent Policy. If, in connection with the ANSI Patent
Policy, a patent holder has filed a statement of willingness to grant licenses under these rights on reasonable and
nondiscriminatory terms and conditions to applicants desiring to obtain such a license, copies of such filed statements can be
obtained, on request, from NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not, by the
publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in compliance with
applicable laws, and these documents may not be construed as doing so.

Copyrights
NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These include
both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the promotion of safe

practices and methods. By making these documents available for use and adoption by public authorities and private users, the
NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions, and
changes desired by the adopting authority should be noted separately in the adopting instrument. In order to assist NFPA in
following the uses made of its documents, adopting authorities are requested to notify the NFPA (Attention: Secretary,
Standards Council) in writing of such use. For technical assistance and questions concerning adoption of NFPA Standards,
contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA procedures
governing its codes and standards development process, including information on the procedures for requesting Formal
Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to NFPA standards during regular
revision cycles, should be sent to NFPA headquarters, addressed to the attention of the Secretary, Standards Council, NFPA, 1
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email: stds_admin@nfpa.org.

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at
no cost at www.nfpa.org/docinfo.

This is a preview. Click here to purchase the full publication.



https://www.hsenode.com/NFPA/915929141/NFPA-204?src=spdf
http://www.nfpa.org
http://www.nfpa.org
http://www.nfpa.org/docinfo

204-1

Copyright © 2017, National Fire Protection Association®. All Rights Reserved.

NFPA® 204

Standard for

Smoke and Heat Venting

2018 Edition

This edition of NFPA 204, Standard for Smoke and Heat Venting, was prepared by the Technical
Committee on Smoke Management Systems. It was issued by the Standards Council on November 10,
2017, with an effective date of November 30, 2017, and supersedes all previous editions.

This edition of NFPA 204 was approved as an American National Standard on November 30, 2017.

Origin and Development of NFPA 204

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

In 1975, a reconfirmation action failed as concerns over use of the guide in conjunction with
automatic sprinklered buildings surfaced. Because of this controversy, work on a revision to the
guide continued at a slow 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 guide was formulated, the current venting theory was considered unwieldy for this
format; consequently, the more adaptable theory as described herein was adopted.

Appreciation must be extended to Dr. Gunnar Heskestad at the Factory Mutual Research
Corporation (now FM Global) for his major contribution to the theory applied in this standard,
which is detailed in Annex B.

The 1985 edition again revised Chapter 6 on the subject of venting in sprinklered buildings. Test
data from work done at the Illinois Institute of Technology Research, which had been submitted to
the Committee as part of a public proposal, did not permit consensus to be developed on whether
sprinkler control was impaired or enhanced by the presence of automatic roof vents of typical
spacing and area. The revised wording of Chapter 6 encouraged the designer to use the available
tools and data referenced in the document while the use of automatic venting in sprinklered
buildings was under review.

The 1991 edition made minor changes to Chapter 6 to acknowledge that a design basis existed for
using sprinklers and automatic heat venting together but that such had not received wide
recognition.

The 1998 edition represented a complete revision of the guide. The rewrite deleted the previous
tables that listed vent areas and incorporated engineering equations and referenced computer
models, such as LAVENT and DETACT, to provide the designer with the necessary tools to develop
vent designs based on performance objectives. This rewrite was 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 rewrite efforts.

The 2002 edition of NFPA 204 was converted from a guide to a standard, thus implementing
mandatory requirements and updated language. The document was also updated to meet Manual of
Style for NFPA Technical Committee Documents requirements.

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Association, Quincy, Massachusetts 02169.
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The 2007 edition included a number of technical changes. New provisions on air entrainment into the fire plume, the
effect of wind on the location of air vents, sizing of air paths, air velocity limitations, and plugholing were provided.

Information on the use of vents as air inlets and a better description of the smoke layer interface were added. Revisions with
regard to how heat release rates, discharge coefficients, exhaust rates, and the number of exhaust inlets are to be determined
were incorporated. Reference to international standards on vents, mechanical smoke extract, and draft curtains, as well as
updated annex text on recent research efforts, were provided.

The 2012 edition was 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 with NFPA 92.

The 2018 edition was updated to include a correction to an Annex A image, the addition of a definition for the term
“standard,” and updated references.
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IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

UPDATES, ALERTS, AND FUTURE EDITIONS: New editions of
NFPA codes, standards, recommended practices, and guides (i.e.,
NFPA Standards) are released on scheduled revision cycles. This
edition may be superseded by a later one, or it may be amended
outside of its scheduled revision cycle through the issuance of Tenta-
tive Interim Amendments (TIAs). An official NFPA Standard at any
point in time consists of the current edition of the document, together
with all TIAs and Errata in effect. To verify that this document is the
current edition or to determine if it has been amended by TIAs or
Errata, please consult the National Fire Codes® Subscription Service
or the “List of NFPA Codes & Standards” at www.nfpa.org/docinfo.
In addition to TIAs and Errata, the document information pages also
include the option to sign up for alerts for individual documents and
to be involved in the development of the next edition.

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

A reference in brackets [ | following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex G. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other references
as appropriate. Requests for interpretations or revisions of
extracted text shall be sent to the technical committee respon-
sible for the source document.

Information on referenced 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 combustion 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.

Shaded text = Revisions. A = Text deletions and figure/table revisions.

e = Section deletions. N = New material.

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

1.1.3 Where a conflict exists between a general requirement
and a specific requirement, the specific requirement shall be
applicable.

1.2 Purpose. (Reserved)
1.3 Application.

1.3.1* This standard shall not apply to ventilation within a
building designed for regulation of environmental air for
personnel comfort, to regulation of commercial cooking opera-
tions, to regulation 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 building construction of all
types.

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

1.3.4* This standard shall apply to situations in which the hot
smoke layer does not enhance the burning rate of the fuel
array. Vent designs developed with this standard shall not be
valid for those time intervals where smoke layer temperatures
exceed 600°C (1112°F).

1.3.5% This standard shall not be valid for fires having heat
release rates greater than Q. as determined in accordance
with the following equation:

[1.3.5]
Q pusive = 12,000 (Z.\ )5/ )

where:
Qpuusinie = feasible fire heat release rate (kW)
z, = 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 boundary 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 work
being undertaken.

1.5 Equivalency. Nothing in this standard is intended to
prevent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, durabil-
ity, and safety over those prescribed by this standard. Technical
documentation shall be submitted to the authority having juris-
diction to demonstrate equivalency. The system, method, or
device shall be approved for the intended purpose by the
authority having jurisdiction.
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1.6 Units and Formulas. The following symbols define the
variables in the equations used throughout the body of this

standard:
A = area (of burning surface)
A; = inlet area for fresh air, below design level of smoke
layer boundary
A, = total vent area of all vents in a curtained area
« thermal diffusivity, k/pc
a, = fire growth coefficient
v = exhaust location factor (dimensionless)
¢, = specific heat
C,;, = ventdischarge coefficient
C,; = inlet discharge coefficient
d = smoke layer depth
d, = depth of draft curtain
D = base diameter of the fire
g = acceleration of gravity
H = ceiling height above base of fire
h, = heat of combustion
h, = heat of gasification
K = fraction of adiabatic temperature rise
k = thermal conductivity
kB = constant used in Equation E.5.1
kpc = thermal inertia
{ = thickness
L = mean flame height above the base of the fire
L, = flame length, measured from leading edge of
burning region
L, = length of vent opening in the longer direction
s = mass burning rate
wm” mass burning rate per unit area
. = mass burning rate per unit area for an infinite
diameter pool
wm, = mass flow rate through vent
o, = mass flow rate in the plume
th, = Mmass flow rate in the plume at mean flame height (L)
¢/ = incident heat flux per unit area
Q = total heat release rate
Q” = total heat release rate per unit floor area
2018 Edition

Q

Qﬁ'axibl()

r

RTI

w,

min

W,

v

Xf

convective heat release rate = x Q
feasible fire heat release rate (kW)
radius from fire axis

response time index 7u!/?

time constant of heat-responsive element for
convective heating

density

ambient air density

center to center spacing of vents
time

time to detector activation
growth time of fire

time to ignition

design interval time

time to sprinkler activation

time to vent opening

gas temperature rise (from ambient) at detector site
adiabatic temperature rise

temperature rise (from ambient) of heat-responsive
element

smoke layer temperature (K)

ambient air temperature

ignition temperature

surface temperature

gas velocity at detector site

lateral fire spread by radiation

largest horizontal dimension of fire

width of vent opening in the shorter direction
flame spread velocity

convective fraction of total heat release rate (fraction
carried as heat in plume above flames) where Y, is
a convective-heat fraction between 0.6 and 0.7

radiant fraction of total heat release rate

elevation of smoke layer boundary

elevation of ceiling

elevation of bottom of draft curtain

elevation of the base of the fire above the floor
height of the smoke layer boundary above base of fire

height of the smoke layer interface above the base of
the fire

height of virtual origin above base of fire (below base
of fire, if negative)
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DEFINITIONS 204-7

Chapter 2 Referenced Publications

2.1* General. The documents or portions thereof listed in
this chapter are referenced within this standard and shall be
considered part of the requirements 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 Systems, 2016
edition.

NFPA 72%, National Five Alarm and Signaling Code, 2016
edition.

2.3 Other Publications.

2.3.1 FM Publications. FM Global Technologies LLC,
270 Central Avenue, P.O. Box 7500, Johnston, RI 02919-4923.

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

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

DETACT-QS (DETector ACTuation — Quasi Steady) soft-
ware.

DETACT-T2 (DETector ACTuation — Time Squared) soft-
ware.

LAVENT (Link-Actuated VENTs) software.

2.3.3 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook, IL 60062-2096.

ANSI/UL 793, Standard for Automatically Operated Roof Vents
Jfor Smoke and Heat, 2008, revised 2016.

2.3.4 Other Publications.

Merriam-Webster's Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 72%, National Five Alarm and Signaling Code, 2016
edition.

NFPA 92, Standard for Smoke Control Systems, 2018 edition.

NFPA 318, Standard for the Protection of Semiconductor Fabrica-
tion Facilities, 2018 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 within another chapter, they shall be
defined using their ordinarily accepted meanings within the
context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 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 equipment, materials,
an installation, or a procedure.

Shaded text = Revisions. A = Text deletions and figure/table revisions.

e = Section deletions. N = New material.

3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an organ-
ization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or materi-
als, and by whose Ilabeling the manufacturer indicates
compliance with 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 with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalua-
tion of services, and whose 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 which is
advised but not required.

N 3.2.7 Standard. An NFPA Standard, the main text of which

contains only mandatory provisions using the word “shall” to
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into law. 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 used 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 flow 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 within a building contain-
ing air that has not been contaminated by the smoke produced
from a fire in the building, and that is located between the
floor and the smoke layer boundary.

3.3.3*% Clear Layer Interface. The boundary between a smoke
layer and smoke-free air.

3.3.4 Continuously Growing Fires. Fires that, if unchecked,
will continue to grow over the design interval time.

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

3.3.6 Design Depth of the Smoke Layer. The difference
between 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 calculations prescri-
bed herein.
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