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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING 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 these documents may be superseded at any time by the issuance of a new edition, may be
amended with the issuance of Tentative Interim Amendments (TIAs), or be corrected by Errata. It is
intended that through regular revisions and amendments, participants in the NFPA standards
development process consider the then-current and available information on incidents, materials,
technologies, innovations, and methods as these develop over time and that NFPA Standards reflect
this consideration. Therefore, any previous edition of this document no longer represents the current
NFPA Standard on the subject matter addressed. NFPA encourages the use of the most current edition
of any NFPA Standard [as it may be amended by TIA(s) or Errata] to take advantage of current
experience and understanding. An official NFPA Standard at any point in time consists of the current
edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or
corrected by Errata, visit the “Codes & Standards” section at www.nfpa.org.
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ADDITIONAL IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

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 a new edition, may be amended with the issuance of Tentative
Interim Amendments (TIAs), or be corrected by Errata. It is intended that through regular revisions and amendments,
participants in the NFPA standards development process consider the then-current and available information on incidents,
materials, technologies, innovations, and methods as these develop over time and that NFPA Standards reflect this
consideration. Therefore, any previous edition of this document no longer represents the current NFPA Standard on the
subject matter addressed. NFPA encourages the use of the most current edition of any NFPA Standard [as it may be amended
by TIA(s) or Errata] to take advantage of current experience and understanding. An official NFPA Standard at any point in
time consists of the current edition of the document, including any issued TIAs and Errata then in effect.

To determine whether an NFPA Standard has been amended through the issuance of TIAs or corrected by Errata, visit the
“Codes & Standards” section at www.nfpa.org.

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.
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NFPA® 91

Standard for

Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and Particulate
Solids

2020 Edition

This edition of NFPA 91, Standard for Exhaust Systems for Air Conveying of Vapors, Gases, Mists, and
Particulate Solids, was prepared by the Technical Committee on Handling and Conveying of Dusts,
Vapors, and Gases and released by the Correlating Committee on Combustible Dusts. It was issued by
the Standards Council on November 4, 2019, with an effective date of November 24, 2019, and
supersedes all previous editions.

This edition of NFPA 91 was approved as an American National Standard on November 24, 2019.

Origin and Development of NFPA 91

The National Fire Protection Association as early as 1899 recognized the hazards of blower and
exhaust systems. Since 1900, the NFPA Committee on Blower Systems has given continuing attention
to the subject. Following World War II, revisions and additions to the standard were recommended
by the NFPA Committee on Blower Systems to cover various new developments in the protection of
dust collecting systems and stock and refuse conveying systems, and were adopted by the NFPA at its
Annual Meetings in 1946, 1947, 1948, and 1949. Editorially revised editions were published in 1959
and 1961. In 1972, Section 200 (Chapter 2) was expanded, and a new Section 500 (Chapter 5),
covering systems involving plastic materials, was added. In the 1973 edition, Section 400 (Chapter 4)
was completely revised. The 1983 edition was completely updated to conform with the NFPA Manual
of Style and incorporated minor revisions in each chapter.

The 1990 edition included minor revisions to Chapter 2 including a new Figure 2-8 and Table
2-8(b). Changes were made to recognize NFPA 45, Standard on Fire Protection for Laboratories Using
Chemicals, and to remove conflicts with that standard. These changes included moving Section 5-2
and Figures 5-2 through 5-5 to Appendix A.

The Technical Committee on Blower Systems completely revised the standard for the 1992
edition, including a new title and new scope. The previous title had been Standard for the Installation
of Blower and Exhaust Systems for Dust, Stock, and Vapor Removal or Conveying. Chapters 3 and 4 from the
1990 edition were deleted with some requirements from those chapters included in the revised and
reorganized Chapter 2 and new Chapters 5, 6, and 7.

Minor changes were made to all chapters in the 1995 edition. The Committee clarified their
intent that ducts can be round, oval, or rectangular. A new figure was added to show access openings
for different shapes of ducts, and a new table was added in the appendix to show duct velocities for
types of materials conveyed.

The 1999 edition incorporated a new scope limiting the applicability of this document to
noncombustible particulate solids. The Committee on Handling and Conveying of Dusts, Vapors,
and Gases became responsible for NFPA 91 and made changes consistent with the committee’s other
documents, NFPA 650, Standard for Pneumatic Conveying Systems for Handling Combustible Particulate
Solids, and NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the Manufacturing,
Processing, and Handling of Combustible Particulate Solids, that address combustible particulate solids.

In the 2004 revision, the Committee completed changes according to the Manual of Style for
NFPA Technical Committee Documents and the conditions under which flammable concentrations
can exceed 25 percent of the lower flammable limit (LFL) were expanded to match provisions in
other NFPA documents. The design requirements for duct hanging and bracing and fire protection
requirements for ducting were also updated.

Documents

NFPA and National Fire Protection Association are registered trademarks of the National Fire Protection Associtiich Oiincy, Massachusetts 02169.

Document Sharing Hub

Full document details: NFPA 912020


http://www.avadocuments.com/doc/nfpa-91-2020
http://www.avadocuments.com/doc/nfpa-91-2020

91-2 EXHAUST SYSTEMS FOR AIR CONVEYING OF VAPORS, GASES, MISTS, AND PARTICULATE SOLIDS

The 2010 edition contained extensive revisions to Chapter 4 on exhaust system design and construction. These revisions
brought requirements from the complementary document on pneumatic conveying systems, NFPA 654, to this standard for
correlation and consistency. The Committee also added a new chapter on Air-Material Separators (Chapter 7) using concepts
from NFPA 654. Chapter 9 was revised to be made retroactive and to establish requirements for testing frequency. Other
changes were made make the standard consistent with the Manual of Style for NFPA Technical Committee Documents.

The 2015 edition included a revision to both the document title and the scope to remove confusion for users of NFPA 91
when designing pneumatic conveying, duct systems, or air moving devices for application within the commodity-specific
combustible dust standards. With the revisions, the standard applied to particulate solids, whether combustible or
noncombustible. The committee used information provided by a FM Global data sheet to include alternative methods in two
applications: (1) protecting ducts that pass through fire barriers so as to maintain the fire resistance rating of the barrier and
(2) strengthening ducts where sprinklers are installed and discharge within the ducts system in order to maintain support for
the ducting with the accumulated weight of the discharge water. The committee added and revised definitions for consistency
with the commodity-specific combustible dust standards. The committee also reviewed and updated extracted material in
accordance with the Manual of Style for NFPA Technical Committee Documents.

The 2020 edition includes requirements for nonconductive system components and a revision to the concentration
threshold for flammable or combustible materials requiring spark-resistant fans and blowers.
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COMMITTEE PERSONNEL 91-3

Correlating Committee on Combustible Dusts

Kevin Kreitman, Chair
Albany Fire Department, OR [E]

Chris Aiken, Cargill, Inc., MN [U] John A. LeBlanc, FM Global, MA [I]
Matthew J. Bujewski, MJB Risk Consulting, MO [SE] Rep. FM Global
John M. Cholin, J. M. Cholin Consultants Inc., NJ [SE] Arthur P. Mattos, Jr., TUV SUD America Inc./Global Risk

Consultants, NC [SE]

Jack E. Osborn, Airdusco, Inc., TN [M]

Jeffrey R. Roberts, AXA XL/Global Asset Protection Services, LLC,
MS [1]

Bill Stevenson, CV Technology, Inc., FL. [M]

Gregory F. Creswell, Cambridge-Lee Industries, PA [M]
Scott G. Davis, GexCon US, MD [SE]
Walter L. Frank, Frank Risk Solutions, Inc., DE [SE]

Robert C. Gombar, Baker Engineering & Risk Consultants, Inc.,
MD [U]
Rep. US Beet Sugar Association

Alternates
Christopher D. Headen, Cargill, Inc., MN [U] Adam Morrison, Fike Corporation, MO [M]
(Alt. to Chris Aiken) (Voting Alt.)
Jason Krbec, CV Technology, Inc., FL. [M]
(Alt. to Bill Stevenson)
Nonvoting
Brad D. Burridge, Novelis, Inc., KY [U] Jason P. Reason, Seam Group/Lewellyn Technology, IN [SE]
Rep. TC on Fundamentals of Combustible Dusts Rep. TC on Wood and Cellulosic Materials Processing
Mark W. Drake, Liberty Mutual, KS [I] Mark L. Runyon, Marsh Risk Consulting, OR [I]
Rep. TC on Combustible Metals and Metal Dusts Rep. TC on Handling and Conveying of Dusts, Vapors, and
William R. Hamilton, US Department of Labor, DC [E] Gases

Timothy J. Myers, Exponent, Inc., MA [SE]
Rep. TC on Agricultural Dusts

Laura E. Moreno, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text of this edition.
Since that time, changes in the membership may have occurred. A key to classifications is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on the
hazard identification, prevention, control, and extinguishment of fires and explosions in the
design, construction, installation, operation, and maintenance of facilities and systems used
in manufacturing, processing, recycling, handling, conveying, or storing combustible
particulate solids, combustible metals, or hybrid mixtures.
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Technical Committee on Handling and Conveying of Dusts, Vapors, and Gases

Mark L. Runyon, Chair
Marsh Risk Consulting, OR [I]

Brice Chastain, Georgia-Pacific LLC, SC [U] Richard Pehrson, Pehrson Fire PC, MN [E]

John M. Cholin, J. M. Cholin Consultants Inc., NJ [SE] Rep. International Fire Marshals Association
Ashok Ghose Dastidar, Fauske & Associates, LLG, IL [SE] Jason P. Reason, Lewellyn Technology, IN [SE]
Burke Desautels, IEP Technologies/Hoerbiger, MA [M] Ali Reza, Exponent, Inc., CA [SE]

Tony DiLucido, Zurich Risk Engineering Services, PA [I] James L. Roberts, Fluor Enterprises, Inc., SC [SE]
Larry D. Floyd, BASF, AL [U] Samuel A. Rodgers, Honeywell, Inc., VA [U]
Walter L. Frank, Frank Risk Solutions, Inc., DE [SE] Andrew Ryerson, FM Global, MA [I]

Rep. FM Global
Thomas C. Scherpa, DuPont, NH [U]
Bill Stevenson, CV Technology, Inc., FL. [M]
Jeffery W. Sutton, TUV SUD America Inc./Global Risk Consultants
Corporation, MN [SE]
Robert D. Taylor, PRB Coal Users Group, IN [U]
Tony L. Thomas, Flamex, Inc., NC [M]
Erdem A. Ural, Loss Prevention Science & Technologies, Inc., MA

Stephen T. Greeson, HSB Professional Loss Control, TX [I]
Paul F. Hart, American International Group, Inc. (AIG), IL [I]
Jerry J. Jennett, Georgia Gulf Sulfur Corporation, GA [U]

James F. Koch, Dow Corning Corporation, MI [U]
Rep. American Chemistry Council

Eric P. Maynard, Jenike Johanson Inc., NH [SE]
Bruce McLelland, Fike Corporation, MO [M]
Jack E. Osborn, Airdusco, Inc., TN [M]

SE
Philip J. Parsons, Baker Engineering & Risk Consultants, Inc., TX [SE]
[SE]
Alternates
Randal R. Davis, IEP Technologies/HOERBIGER, MA [M] Jason Krbec, CV Technology, Inc., FL. [M]
(Alt. to Burke Desautels) (Alt. to Bill Stevenson)
John A. Donner, Dominion Energy, VA [U] Robert D. Shafto, Zurich Insurance, MI [I]
(Alt. to Robert D. Taylor) (Alt. to Tony DiLucido)
Randall Dunlap, Georgia Gulf Sulfur Corporation, GA [U] Samantha Shriver, Dow Chemical, MI [U]
(Alt. to Jerry J. Jennett) (Alt. to James F. Koch)
Eric Jandrain, Georgia-Pacific LLC, WI [U] Jérome R. Taveau, Fike Corporation, MO [M]
(Alt. to Brice Chastain) (Alt. to Bruce McLelland)
James Karnesky, Exponent, Inc., CA [SE] Eric R. Winter, The DuPont Company, Inc., NJ [U]
(Alt. to Ali Reza) (Alt. to Thomas C. Sherpa)
David C. Kirby, Baker Engineering & Risk Consultants, Inc., WV
[SE]
(Alt. to Philip J. Parsons)
Nonvoting

William R. Hamilton, US Department of Labor, DC [E]
Laura E. Moreno, NFPA Staff Liaison

This list represents the membership at the time the Committee was balloted on the final text of this edition.
Since that time, changes in the membership may have occurred. A key to classifications is found at the
back of the document.

NOTE: Membership on a committee shall not in and of itself constitute an endorsement of
the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on the
prevention, control, and extinguishment of fires and explosions in the design, construction,
installation, operation, and maintenance of facilities and systems processing or conveying
flammable or combustible dusts, gases, vapors, and mists.
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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. Extracted text may be edited for consistency and
style and may include the revision of internal paragraph refer-
ences and other references as appropriate. Requests for inter-
pretations or revisions of extracted text shall 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 B.

Chapter 1 Administration

1.1* Scope.

1.1.1 This standard provides minimum requirements for the
design, construction, installation, operation, testing, and main-
tenance of exhaust systems for air conveying of vapors, gases,
mists, and particulate solids as they relate to fire and/or explo-
sion prevention, except as modified or amplified by other
applicable NFPA standards.

1.1.2 This standard does not cover exhaust systems for convey-
ing combustible particulate solids that are covered in other
NFPA standards (see A.1.1).

1.2 Purpose. The purpose of this standard is to provide tech-
nical requirements for exhaust systems that will achieve the
following results:

(1) Provide safety to life and property from fires and explo-
sions

(2) Minimize the damage in the event that such fires and
explosions occur

2020 Edition Shaded text = Revisions.
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A = Text deletions and figure/table revisions.

1.3 Retroactivity. The provisions of this standard reflect a
consensus of what is necessary to provide an acceptable degree
of protection from the hazards addressed in this standard at
the time the standard was issued.

1.3.1 Unless otherwise specified, the provisions of this stand-
ard shall not apply to facilities, equipment, structures, or instal-
lations that existed or were approved for construction or
installation prior to the effective date of the standard. Where
specified, the provisions of this standard shall be retroactive.

1.3.2 In those cases where the authority having jurisdiction
determines that the existing situation presents an unacceptable
degree of risk, the authority having jurisdiction shall be permit-
ted to apply retroactively any portions of this standard deemed
appropriate.

1.3.3 The retroactive requirements of this standard shall be
permitted to be modified if their application clearly would be
impractical in the judgment of the authority having jurisdic-
tion, and only where it is clearly evident that a reasonable
degree of safety is provided.

1.4 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.

1.4.1 Technical documentation shall be submitted to the
authority having jurisdiction to demonstrate equivalency.

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

N 1.5 Units of Measurement. Where extracted text contains
values expressed in only one system of units, the values in the
extracted text have been retained without conversion to
preserve the values established by the responsible technical
committee in the source document.

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 25, Standard for the Inspection, Testing, and Maintenance
of Water-Based Fire Protection Systems, 2020 edition.

NFPA 51B, Standard for Fire Prevention During Welding, Cutting,
and Other Hot Work, 2019 edition.

NFPA 68, Standard on Explosion Protection by Deflagration Vent-
ing, 2018 edition.

NFPA 69, Standard on Explosion Prevention Systems, 2019
edition.

NFPA 70%, National Electrical Code®, 2020 edition.

NFPA 86, Standard for Ovens and Furnaces, 2019 edition.

NFPA 221, Standard for High Challenge Fire Walls, Fire Walls,
and Fire Barrier Walls, 2018 edition.

NFPA 259, Standard Test Method for Potential Heat of Building
Materials, 2018 edition.

NFPA 780, Standard for the Installation of Lightning Protection
Systems, 2020 edition.
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