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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documents may be superseded at any time by the issuance of a new edition, may be amended with the issuance of Tentative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 Therefore, any previous edition of this document no longer represents the current NFPA Standard on the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® 30B

Code for the

Manufacture and Storage of Aerosol Products

2019 Edition

This edition of NFPA 30B, Code for the Manufacture and Storage of Aerosol Products, was prepared by
the Technical Committee on Aerosol Products. It was issued by the Standards Council on May 4,
2018, with an effective date of May 24, 2018, and supersedes all previous editions.

This document has been amended by one or more Tentative Interim Amendments (TIAs) and/or
Errata. See “Codes & Standards” at www.nfpa.org for more information.

This edition of NFPA 30B was approved as an American National Standard on May 24, 2018.

Origin and Development of NFPA 30B

Before the development of NFPA 30B, Code for the Manufacture and Storage of Aerosol Products, fire
protection requirements for the storage of flammable aerosols were contained in NFPA 30, Flammable
and Combustible Liquids Code, where they were treated as Class IA flammable liquids. During the late
1970s and early- to mid-1980s, because of both actual fire incidents and full-scale fire testing, it
became apparent that flammable aerosol products presented a severe fire challenge, one not fully
contemplated by NFPA 30. Industry initiatives led to more full-scale fire testing and, eventually, to the
establishment of an NFPA Technical Committee Project specifically directed at providing fire
protection guidance for both manufacturing facilities and storage facilities.

The Technical Committee on Aerosol Products began its work in January 1988. The committee
formed two task groups, one on manufacturing, the other on storage, to draft the technical language
of this document. The results of the efforts of the two task groups culminated with adoption of the
first edition of NFPA 30B at the 1990 NFPA Annual Meeting.

The Technical Committee on Aerosol Products continued to work on improvements to NFPA
30B. The second edition was published in 1994 with several major revisions to clarify the document’s
requirements and to more accurately reflect the fire behavior of aerosol products, particularly with
regard to classification of aerosol products. The committee then continued its work, resulting in the
1998 edition — the third edition of NFPA 30B.

NFPA 30B implemented extensive revisions in the 2002 edition. A major testing effort resulted in
complete revision of the wet-pipe sprinkler system design tables and their associated reference
figures. The committee added 12 new tables to Chapter 6 (deleting the 5 tables from the 1998
edition) and 5 new figures demonstrating sprinkler configuration in accordance with these tables.
The tables addressed palletized and solid pile storage and rack storage of Level 2 and Level 3 aerosol
products, both cartoned and uncartoned. New sections on damage-limiting construction, fume
incinerators, shrink-wrapping of aerosol products, and special protection design were added. NFPA
30B was also reformatted to conform to the Manual of Style for NFPA Technical Committee Documents,
including reorganization and renumbering of chapters, elimination of exceptions, deletion of
nonenforceable language, and clarification of mandatory requirements.

The 2007 edition of NFPA 30B clarified the requirements for aisle widths in storage facilities.

In the 2011 edition of NFPA 30B, the committee revised the definition of aerosol container to
reflect new requirements of the U.S. Department of Transportation that allow the use of plastic
aerosol containers up to a maximum size of 1000 ml (33.8 fl oz). The revised definition of aerosol
container prompted changes in several locations of the code to accommodate aerosol products in
plastic containers. In support of the revised definition of aerosol container, the committee also
added new material in Annex B that provided several sets of fire test data on the results of testing
aerosols in plastic containers.

The 2015 edition of NFPA 30B incorporated the following major amendments:
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(1) Appropriate amendments and additions were made to incorporate coverage of aerosol cooking spray products,
including classification of such products and protection guidance for such products in chapters 6 and 7.

(2) Appropriate amendments and additions were made to incorporate coverage of “plastic aerosol 1” and “plastic
aerosol X” products, including classification of such products and protection guidance for such products in
chapters 6 and 7.

(3) Appropriate amendments were made to Section 1.9, Marking of Packages of Aerosol Products, to accommodate
aerosol cooking spray products and plastic aerosol products.

(4) In Chapter 3, Definitions, several terms were redefined; a number of new definitions, related to manufacturing of
aerosol products, were added; and definitions of sprinkler types were deleted to eliminate any potential conflict
with NFPA 13, Standard for the Installation of Sprinkler Systems.

(5) The provisions for hazardous (classified) location area classification were amended by combining the previous
separate requirements for button tippers and test baths into a single set of requirements and by adding additional
requirements applicable to button tippers.

(6) The provisions of subsection 5.8.2 for storing finished product in production areas were amended for clarity. In
addition, new requirements were added for storing finished aerosol products in plastic containers in production
areas.

(7) Subsection 5.13.2 was improved by extending applicability to under-the-cup (UTC) propellant fillers and by
eliminating redundant text.

(8) Subsection 5.13.3, Propellant Charging Equipment, was extensively revised to consolidate changes made in prior
editions into a single section, making these provisions more coherent.

(9) Subsection 5.13.4 was expanded to apply to propellant heaters as well as propellant pumps.
(10) Section 5.15, Aerosol Product Laboratories, was amended to designate aerosol product laboratories that handle

flammable gases or flammable liquids as Class A laboratory units, in accordance with NFPA 45, Standard on Fire
Protection for Laboratories Using Chemicals.

(11) Tentative Interim Amendment 11-1 was incorporated into the scope of Chapter 6.
(12) A new section was added to provide specific fire protection requirements for aerosol cooking spray products.
(13) Several revisions were made to the existing fire protection requirements for Level 2 and Level 3 aerosol products:

(a) Use of intermediate temperature sprinklers is allowed in unconditioned spaces.
(b) Terminology was changed to correlate with that used in NFPA 13.
(c) In many of the sprinkler system design tables, larger orifice sprinklers are now allowed to be used, based on

demonstrated performance.
(d) Several paragraphs were amended to correlate with provisions of NFPA 13.

(14) A new section was added to provide specific fire protection requirements for aerosol products in plastic containers.
(15) A new section was added to establish quantity limitations on plastic aerosol X products in mercantile occupancies.
(16) Appropriate amendments were made to various portions of Annex A to clarify existing text and to remove

redundant text.
(17) Appropriate amendments were made to Annex B to clarify existing text and to correlate with changes in

terminology in the body of the code.

The 2019 edition incorporates the following major amendments:

(1) Adds definitions for palletized and solid-piled storage, and provides Annex material for other definitions
(2) Modifies the definition of Aerosol Product to include propellant-only products. Adds a definition for Aerosol Valve
(3) Adds a new category of aerosol products, Plastic Aerosol X
(4) Reaffirms the language in TIA 15-1 on Aerosol Product Laboratories
(5) Modifies the fire protection tables in Section 6.4.2.7 to provide clarification as to the application of ceiling-only

protection
(6) Clarifies the provisions for in-rack sprinklers in solid shelves in Section 6.4.2.12

TIA 1369 provides newly developed fire protection criteria for Plastic Aerosol 3 products. The fact that these new products
represent a fire hazard was not in the existing guidance in NFPA 30B.
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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. This document
has been amended by one or more Tentative Interim Amendments
(TIAs) and/or Errata. See “Codes & Standards” at www.nfpa.org
for more information.

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 J. Extracted text may
be edited for consistency and style and may include the revi‐
sion of internal paragraph references and other references as
appropriate. Requests for interpretations or revisions of extrac‐
ted text shall be sent to the technical committee responsible
for the source document.

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

Chapter 1   Administration

1.1 Scope.

1.1.1   This code shall apply to the manufacture, storage, and
display of aerosol products as herein defined.

1.1.2*   This code shall not apply to the storage and display of
containers whose contents are comprised entirely of LP-Gas
products.

1.1.3   This code shall not apply to post-consumer processing of
aerosol containers.

1.1.4*   This code shall not apply to containers that do not
meet the definition of Aerosol Container (see 3.3.1).

1.1.4.1   Containers that contain a product that meets the defi‐
nitions in 3.3.2 and 3.3.3, but are larger than the limits speci‐
fied in 3.3.1, shall not be classified as aerosol products, and this
code shall not apply to the manufacture, storage, and display of
such products.

1.2* Purpose.   The purpose of this code is to provide mini‐
mum requirements for the prevention and control of fires and
explosions in facilities that manufacture, store, or display aero‐
sol products.

1.3 Application.

1.3.1   Chapters 4, 5, and 8 shall apply to facilities or portions
of facilities that manufacture aerosol products, including gas-
filling, product-filling, and packaging operations.

1.3.2   Chapters 4, 6, and 8 shall apply to facilities or portions
of facilities that store aerosol products, such as storage areas,
storage rooms, and warehouses.

1.3.3   Chapters 4, 7, and 8 shall apply to the storage and
display of aerosol products in mercantile occupancies.

1.4* Retroactivity.

1.4.1   The provisions of this code are considered necessary to
provide a reasonable level of protection from loss of life and
property from fire and explosion. They reflect situations and
the state of the art at the time the code was issued.

1.4.2   Unless otherwise noted, it is not intended that the provi‐
sions of this code be applied to facilities, equipment, structures,
or installations that were existing or approved for construction
or installation prior to the effective date of the code, except in
those cases where it is determined by the authority having juris‐
diction that the existing situation involves a distinct hazard to
life or adjacent property.

1.5 Equivalency.   Nothing in this code is intended to prevent
the use of systems, methods, or devices of equivalent or supe‐
rior quality, strength, fire resistance, effectiveness, durability,
and safety over those prescribed by this code, provided techni‐
cal documentation is submitted to the authority having jurisdic‐
tion to demonstrate equivalency, and the system, method, or
device is approved for the intended purpose.

1.6 Enforcement.   This code shall be administered and
enforced by the authority having jurisdiction designated by the
governing authority. (See Annex I for sample wording for enabling
legislation.)

1.7* Classification of Aerosol Products in Metal Containers of
Not More Than 1000 ml (33.8 fl oz) and in Plastic or Glass
Containers of Not More Than 118 ml (4 fl oz).   See Annex E.

1.7.1   Aerosol products shall be classified by means of the
calculation of their chemical or theoretical heats of combus‐
tion and shall be designated Level 1, Level 2, or Level 3 in
accordance with 1.7.2 through 1.7.5.2 and Table 1.7.1.

Δ 1.7.1.1   In lieu of classification by means of the chemical heats
of combustion, aerosol products shall be permitted to be classi‐
fied by means of data obtained from properly conducted full-
scale fire tests that utilize a 12-pallet test array.

Exception: This shall not apply to Aerosol Cooking Spray Products. (See
1.7.5.)
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1.7.1.2   The fire tests shall be conducted at an approved test‐
ing laboratory. (See Annex C for information on the 12-pallet test
array.)

1.7.2 Level 1 Aerosol Products.   Level 1 Aerosol Products shall
be defined as those products with a total chemical heat of
combustion that is less than or equal to 20 kJ/g (8600 Btu/lb).

1.7.3 Level 2 Aerosol Products.   Level 2 Aerosol Products shall
be defined as those products with a total chemical heat of
combustion that is greater than 20 kJ/g (8600 Btu/lb), but less
than or equal to 30 kJ/g (13,000 Btu/lb).

1.7.4 Level 3 Aerosol Products.   Level 3 Aerosol Products shall
be defined as those products with a total chemical heat of
combustion that is greater than 30 kJ/g (13,000 Btu/lb).

1.7.5 Aerosol Cooking Spray Products.   Aerosol Cooking
Spray Products are those aerosol products designed to deliver a
vegetable oil or a solid or nonflammable liquid to reduce stick‐
ing on cooking and baking surfaces, or to be applied to food,
or both. These products have a chemical heat of combustion
that is greater than 20 kJ/g (8600 Btu/lb) and contain not
more than 18 percent by weight of flammable propellant.

1.7.5.1   If the aerosol cooking spray product has a chemical
heat of combustion that does not exceed 20 kJ/g (8600 Btu/
lb), it shall be considered a Level 1 aerosol product.

Δ 1.7.5.2   If the aerosol cooking spray product contains more
than 18 percent by weight of flammable propellant, it shall be
classified in accordance with its chemical heat of combustion,
as set forth in Table 1.7.1.

1.8 Classification of Aerosol Products in Plastic Containers
Larger Than 118 ml (4 fl oz) and Smaller Than 1000 ml (33.8 fl
oz).

Δ 1.8.1 Plastic Aerosol 1 Products.   Plastic aerosol 1 products
shall be defined as those that meet one of the following crite‐
ria:

(1) The base product has no fire point when tested in accord‐
ance with ASTM D92, Standard Test Method for Flash and
Fire Points by Cleveland Open Cup Tester, and the propellant
is nonflammable.

(2) The base product does not exhibit sustained combustion
when tested in accordance with 49 CFR 173, Appendix H,
“Method of Testing for Sustained Combustibility," or the
UN Recommendations on the Transport of Dangerous Goods,
and the propellant is nonflammable.

(3)* The base product contains not more than 20 percent by
volume (15.8 percent by weight) of ethanol or propanol,
or mixtures thereof in an aqueous mix, and the propel‐
lant is nonflammable.

Table 1.7.1 Aerosol Classification

If the chemical heat of combustion is Aerosol Classification
Level> ≤

0 20 kJ/g 
(8,600 Btu/lb)

1

20 kJ/g 
(8,600 Btu/lb)

30 kJ/g 
(13,000 Btu/lb)

2

30 kJ/g 
(13,000 Btu/lb)

— 3

(4)* The base product contains not more than 4 percent by
weight of an emulsified liquefied flammable gas propel‐
lant within an aqueous base, said propellant to remain
emulsified for the life of the product. Where such propel‐
lant is not permanently emulsified then the propellant
shall be nonflammable.

N 1.8.2* Plastic Aerosol 3 Products.   Plastic Aerosol 3 Products
shall be defined as those that meet one of the following crite‐
ria:

(1) The base product has no fire point when tested in accord‐
ance with ASTM D92, Standard Test Method for Flash and
Fire Points by Cleveland Open Cup Tester, and there is not
more than 10 percent by weight flammable propellant.

(2) The base product does not exhibit sustained combustion
when tested in accordance with 49 CFR 173, Appendix H,
“Method of Testing for Sustained Combustibility,” on the
UN Recommendations on the Transport of Dangerous Goods,
and there is not more than 10 percent weight flammable
propellant.

(3) The base product contains not more than 50 percent by
volume of flammable or combustible, water-miscible alco‐
hols in an aqueous mix, and there is not more than
10 percent by weight flammable propellant.

Δ 1.8.3 Plastic Aerosol X Products.   Plastic Aerosol X Products
shall be defined as those products that do not meet any of the
criteria provided in 1.8.1 or 1.8.2.

1.9 Marking of Packages of Aerosol Products.

1.9.1   Manufacturers of aerosol products shall ensure that all
cartons or packages of aerosol products are identified on at
least one exterior side with the classification of the aerosol
products contained therein, in accordance with Section 1.7 and
Section 1.8.

1.9.2   Cartons or packages containing aerosol products in
metal containers or glass and plastic containers 118 ml (4 fl oz)
or less shall be clearly marked as follows:

Level _____ Aerosols

1.9.3   Cartons or packages containing Aerosol Cooking Spray
Products in metal containers shall be clearly marked as follows:

Aerosol Cooking Spray

1.9.4   Cartons or packages containing aerosol products in plas‐
tic containers greater than 118 ml (4 fl oz) shall be clearly
marked on the exterior of the carton as follows:

Plastic Aerosol 1, 3 (or X)

Chapter 2   Referenced Publications

2.1 General.   The documents or portions thereof listed in this
chapter are referenced within this code and shall be consid‐
ered part of the requirements of this document.

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

NFPA 1, Fire Code, 2018 edition.
NFPA 10, Standard for Portable Fire Extinguishers, 2018 edition.
NFPA 11, Standard for Low-, Medium-, and High-Expansion

Foam, 2016 edition.
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NFPA 12, Standard on Carbon Dioxide Extinguishing Systems,
2018 edition.

NFPA 12A, Standard on Halon 1301 Fire Extinguishing Systems,
2018 edition.

NFPA 13, Standard for the Installation of Sprinkler Systems, 2019
edition.

NFPA 14, Standard for the Installation of Standpipe and Hose
Systems, 2019 edition.

NFPA 16, Standard for the Installation of Foam-Water Sprinkler
and Foam-Water Spray Systems, 2015 edition.

NFPA 17, Standard for Dry Chemical Extinguishing Systems, 2017
edition.

NFPA 20, Standard for the Installation of Stationary Pumps for
Fire Protection, 2019 edition.

NFPA 22, Standard for Water Tanks for Private Fire Protection,
2018 edition.

NFPA 24, Standard for the Installation of Private Fire Service
Mains and Their Appurtenances, 2019 edition.

NFPA 30, Flammable and Combustible Liquids Code, 2018
edition.

NFPA 31, Standard for the Installation of Oil-Burning Equipment,
2016 edition.

NFPA 45, Standard on Fire Protection for Laboratories Using Chem‐
icals, 2015 edition.

NFPA 54, National Fuel Gas Code, 2018 edition.
NFPA 58, Liquefied Petroleum Gas Code, 2017 edition.
NFPA 68, Standard on Explosion Protection by Deflagration Vent‐

ing, 2018 edition.
NFPA 69, Standard on Explosion Prevention Systems, 2014

edition.
NFPA 70®, National Electrical Code®, 2017 edition.
NFPA 72®, National Fire Alarm and Signaling Code®, 2019

edition.
NFPA 80, Standard for Fire Doors and Other Opening Protectives,

2019 edition.
NFPA 85, Boiler and Combustion Systems Hazards Code, 2015

edition.
NFPA 86, Standard for Ovens and Furnaces, 2019 edition.
NFPA 90A, Standard for the Installation of Air-Conditioning and

Ventilating Systems, 2018 edition.
NFPA 101®, Life Safety Code®, 2018 edition.
NFPA 505, Fire Safety Standard for Powered Industrial Trucks

Including Type Designations, Areas of Use, Conversions, Maintenance,
and Operations, 2018 edition.

NFPA 2001, Standard on Clean Agent Fire Extinguishing Systems,
2018 edition.

2.3 Other Publications.

2.3.1 ASME Publications.   American Society of Mechanical
Engineers, Two Park Avenue, New York, NY 10016-5990.

ANSI/ASME B56.1, Safety Standard for Low-Lift and High-Lift
Trucks, 2012.

2.3.2 ASTM Publications.   ASTM International, 100 Barr
Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959.

ASTM A47/A47M, Standard Specification for Ferritic Malleable
Iron Castings, 1999, reapproved 2014.

ASTM A48/A48M, Standard Specification for Gray Iron Castings,
2003, reapproved 2016.

ASTM A395/A395M, Standard Specification for Ferritic Ductile
Iron Pressure-Retaining Castings for Use at Elevated Temperatures,
1999, reapproved 2014.

ASTM A536, Standard Specification for Ductile Iron Castings,
1984, reapproved 2014.

ASTM D92, Standard Test Method for Flash and Fire Points by
Cleveland Open Cup Tester, 2016a.

ASTM D323, Standard Test Method for Vapor Pressure of Petro‐
leum Products (Reid Method), 2015a.

N 2.3.3 UN Publications.   United Nations, 760 United Nations
Plaza, New York, NY 10017.

UN Recommendations on the Transport of Dangerous Goods, 2015.

2.3.4 Other Publications.

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

2.3.5 U.S. Government Publications.   U.S. Government
Publishing Office, 732 North Capitol Street, NW, Washington,
DC 20401-0001.

Title 49, Code of Federal Regulations, Part 173, Appendix H,
“Method of Testing for Sustained Combustibility.”

2.4 References for Extracts in Mandatory Sections.

NFPA 1, Fire Code, 2018 edition.
NFPA 13, Standard for the Installation of Sprinkler Systems, 2019

edition.
NFPA 30, Flammable and Combustible Liquids Code, 2018

edition.
NFPA 68, Standard on Explosion Protection by Deflagration Vent‐

ing, 2018 edition.
NFPA 72®, National Fire Alarm and Signaling Code, 2019

edition.
NFPA 77, Recommended Practice on Static Electricity, 2019

edition.
NFPA 5000®, Building Construction and Safety Code®, 2018

edition.

Chapter 3   Definitions

3.1 General.   The definitions contained in this chapter shall
apply to the terms used in this code. 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.

3.2.3* Code.   A standard that is an extensive compilation of
provisions covering broad subject matter or that is suitable for
adoption into law independently of other codes and standards.
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N 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.

3.3 General Definitions.

3.3.1* Aerosol Container.   A metal can or plastic container, up
to a maximum size of 1000 ml (33.8 fl oz), or a glass bottle, up
to a maximum size of 118 ml (4 fl oz), that is designed and
intended to dispense an aerosol.

3.3.2* Aerosol Products.   A nonrefillable combination of an
aerosol container, aerosol propellant, and aerosol valve, with or
without a base product, that is dispensed through the aerosol
valve.

3.3.3* Aerosol Propellant.   The liquefied or compressed gas
that expels the contents from an aerosol container when the
valve is actuated. A propellant is considered flammable if it
forms a flammable mixture with air or if a flame is self-
propagating in a mixture of the propellant and air.

N 3.3.4* Aerosol Valve.   A self-closing device attached to an aero‐
sol container to allow dispensing of the contents of an aerosol
product.

N 3.3.5* Aisle Width.   The horizontal dimension between the
face of the loads in racks under consideration. [13, 2019]

3.3.6 Back Stock Area.   The area of a mercantile occupancy
that is physically separated from the sales area and not inten‐
ded to be accessible to the public.

3.3.7* Base Product (Concentrate).   The contents of an aero‐
sol container, excluding the propellant.

3.3.8 Basement.   For the purposes of this code, a story of a
building or structure having one-half or more of its height
below ground level and to which access for fire-fighting purpo‐
ses is restricted. [30, 2018]

3.3.9 Bonding.   For the purpose of controlling static electric
hazards, the process of connecting two or more conductive
objects together by means of a conductor so that they are at the
same electrical potential, but not necessarily at the same poten‐
tial as the earth. [77, 2019]

3.3.10 Carton.   A cardboard or fiberboard box that encloses a
product.

3.3.11* Cold Filling.   The pressurizing of an aerosol container
by cooling the propellant (and sometimes the product) below
its boiling point and transferring it into the aerosol container
before the valve is put in place. The operation is usually carried
out at atmospheric pressure (that is, high pressure is not
needed).

3.3.12 Combustion Efficiency.   The ratio of chemical heat of
combustion to theoretical heat of combustion.

3.3.13 Damage-Limiting Construction.   For the purposes of
this code, any set of construction elements, used individually or
in combination, which will act to limit damage from an explo‐
sion, including open structures, pressure relieving construc‐
tion, or pressure resistant construction. [30, 2018]

3.3.14* Encapsulation.   A method of packaging that either
consists of a plastic sheet completely enclosing the sides and
top of a pallet load containing a combustible commodity, a
combustible package, or a group of combustible commodities
or combustible packages, or consists of combustible commodi‐
ties individually wrapped in plastic sheeting and stored exposed
in a pallet load. [13, 2019]

N 3.3.15* Face Sprinklers.   Standard sprinklers that are located
in transverse flue spaces along the aisle or in the rack, are
within 450 mm (18 in.) of the aisle face of storage, and are
used to oppose vertical development of fire on the external
face of storage. [13, 2019]

3.3.16 Fire Area.   An area of a building separated from the
remainder of the building by construction having a fire resist‐
ance of at least 1 hour and having all communicating openings
properly protected by an assembly having a fire resistance
rating of at least 1 hour. [30, 2018]

3.3.17 Flammable Propellant.   See 3.3.3, Aerosol Propellant.

3.3.18 Grounding.   The process of connecting a conductive
object to the ground, so that the object is at zero (0) electrical
potential; also referred to as earthing. [77, 2019]

3.3.19 Heat of Combustion.

3.3.19.1 Chemical Heat of Combustion (Hc).   The amount of
heat released, in kJ/g (Btu/lb), when a substance is
oxidized to yield stable end products, including water as a
vapor, as measured under actual fire conditions in a normal
ambient (air) atmosphere.

3.3.19.2 Theoretical Heat of Combustion.   The amount of
heat released, in kJ/g (Btu/lb), when a substance is
completely oxidized to yield stable end products, including
water as a vapor, as measured using an oxygen bomb calo‐
rimeter. Alternatively, the theoretical heat of combustion
can be calculated from heat of formation data, heat of
combustion data, or molecular calculation data as reported
in the literature and assuming all products are in the vapor
state.

Δ 3.3.20 Horizontal Barrier.   A solid barrier in the horizontal
position covering the rack at certain height increments to
prevent vertical fire spread. [13, 2019]

3.3.21 Inside Liquid Storage Area.   A room or building used
for the storage of liquids in containers or portable tanks, sepa‐
rated from other types of occupancies. [30, 2018]

3.3.22 [Liquid Storage] Control Area.   For the purpose of this
code, a building or portion of a building within which flamma‐
ble and combustible liquids are allowed to be stored,
dispensed, and used or handled in quantities that do not
exceed the maximum allowable quantity (MAQ). [30, 2018]

3.3.23 Liquid Storage Room.   A room that is used for the stor‐
age of liquids in containers, portable tanks, or intermediate
bulk containers, has a floor area that does not exceed 46 m2

(500 ft2), and might be totally enclosed within a building —
that is, the room might have no exterior walls. [30, 2018]

•
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3.3.24 Liquids.

Δ 3.3.24.1* Combustible Liquid.   Any liquid that has a closed-
cup flash point at or above 37.8°C (100°F), as determined
by the test procedures and apparatus set forth in Section 4.4
of NFPA 30. Combustible liquids are classified according to
Section 4.3 of NFPA 30. [30, 2018]

Δ 3.3.24.2* Flammable Liquid.   Any liquid that has a closed-
cup flash point below 37.8°C (100°F), as determined by the
test procedures and apparatus set forth in Section 4.4 of
NFPA 30, and a Reid vapor pressure that does not exceed an
absolute pressure of 276 kPa (40 psi) at 37.8°C (100°F), as
determined by ASTM D323, Standard Test Method for Vapor
Pressure of Petroleum Products (Reid Method). [30, 2018]

3.3.24.3 Unstable Liquid.   A liquid that, in the pure state or
as commercially produced or transported, will vigorously
polymerize, decompose, undergo condensation reaction, or
become self-reactive under conditions of shock, pressure, or
temperature. [30, 2018]

N 3.3.25* Longitudinal Flue Space.   The space between rows of
storage perpendicular to the direction of loading with a width
not exceeding 600 mm (24 in.) between storage. [13, 2019]

3.3.26 Mercantile Occupancy.   An occupancy used for the
display and sale of merchandise. [5000, 2018]

3.3.27* Net Weight.   Total weight of base product and propel‐
lant as indicated on aerosol container label.

3.3.28 Noncommunicating Wall.   The shared portion of a wall
between two building areas having no openings.

3.3.29 Packaging Types.

3.3.29.1 Packaging Type — Cartoned.   Aerosol products
packaged in at least a single layer of corrugated cardboard.
The cardboard must cover at least the top, bottom, and two
complete sides of the unit. The two other sides must be at
least 60 percent covered.

3.3.29.2 Packaging Type — Display Cut.   Aerosol products
packaged in at least a single layer of corrugated cardboard
where the top and parts of the face and sides of the carton
have been removed for retail sales.

3.3.29.3 Packaging Type — Uncartoned.   Aerosol products
arranged on slip sheets or trays shrink-wrapped together in
packs on a pallet or packaging that does not meet the defi‐
nition of cartoned.

N 3.3.30 Palletized Storage.   Storage of commodities on pallets
or other storage aids that form horizontal spaces between tiers
of storage. [13, 2019]

3.3.31 Protection for Exposures.   Fire protection for struc‐
tures on property adjacent to an aerosol product manufactur‐
ing or storage facility. Fire protection for such structures shall
be acceptable where located either within the jurisdiction of
any public fire department or adjacent to plants having private
fire brigades capable of providing cooling water streams on the
adjacent property.

3.3.32* Rack.   Any combination of vertical, horizontal, and
diagonal members that supports stored materials. [1, 2018]

N 3.3.32.1 Double-Row Racks.   Racks less than or equal to
2.7 m (9 ft) in depth or single-row racks placed back-to-back
having an aggregate depth up to 2.7 m (9 ft), with aisles

having an aisle width of at least 1.1 m (3.5 ft) between loads
on racks.

N 3.3.32.2 Multiple-Row Racks.   Racks greater than 2.7 m
(9 ft) in depth or single- or double-row racks separated by
aisles less than 1.1 m (3.5 ft) wide having an overall width
greater than 2.7 m (9 ft).

3.3.32.3 Open Rack.   Racks without shelving or with shelv‐
ing in racks that are fixed in place with shelves having a
solid surface and a shelf area equal to or less than 1.9 m2

(20 ft2) or with shelves having a wire mesh, slatted surface,
or other material with openings representing at least
50 percent of the shelf area including the horizontal area of
rack members and where the flue spaces are maintained.
[13, 2019]

Δ 3.3.32.4 Rack Shelf Area.   The area of the horizontal surface
of a shelf in a rack defined by perimeter aisle(s) or nominal
152 mm (6 in.) flue spaces on all four sides, or by the place‐
ment of loads that block openings that would otherwise
serve as the required flue spaces. [13, 2019]

N 3.3.32.5* Single-Row Racks.   Racks that have no longitudinal
flue space and that have a depth up to 1.5 m (5 ft) with
aisles having a width of at least 1.1 m (3.5 ft) between loads
on racks.

3.3.32.6 Slatted Shelf Rack.   A rack where shelves are fixed
in place with a series of narrow individual solid supports
used as the shelf material and spaced apart with regular
openings. [13, 2019]

3.3.32.7 Solid Shelf Rack.   A rack that is not defined as an
open rack where shelves are fixed in place with a solid, slat‐
ted, or wire mesh barrier used as the shelf material and
having limited openings in the shelf area. [13, 2019]

3.3.33 Sales Display Area.   The area of a mercantile occu‐
pancy that is open to the public for the purpose of viewing and
purchasing goods, wares, and merchandise. Individuals are free
to circulate among the items, which are typically displayed on
shelves, on racks, or on the floor.

3.3.34 Separate Inside Storage Area.   A room or building used
for the storage of aerosol products and separated from other
occupancies.

3.3.34.1 Separate Inside Storage Area — Attached Building.   A
building that has only one common wall with a building that
has other occupancies.

3.3.34.2 Separate Inside Storage Area — Cut-Off Room.   A
room within a building that has at least one exterior wall.

3.3.34.3 Separate Inside Storage Area — Fenced Enclosure.   A
segregated area meeting the requirements of 6.4.5.3.2.

3.3.34.4 Separate Inside Storage Area — Inside Room.   A room
totally enclosed within a building and having no exterior
walls.

N 3.3.35 Solid-Piled Storage.   Storage of commodities stacked
on each other. [13, 2019]

N 3.3.36* Solid Shelving.   Shelving that is fixed in place, slatted,
wire mesh, or other type of shelves located within racks. The
area of a solid shelf is defined by perimeter aisle or flue space
on all four sides or by the placement of loads that block open‐
ings that would otherwise serve as the required flue spaces.
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Solid shelves having an area equal to or less than 1.9 m2 (20 ft2)
are defined as open racks. Shelves of wire mesh, slats, or other
materials more than 50 percent open and where the flue
spaces are maintained are defined as open racks. [13, 2019]

N 3.3.37* Transverse Flue Space.   The space between rows of
storage parallel to the direction of loading. [13, 2019]

3.3.38 Warehouse.

3.3.38.1 Aerosol Product Warehouse.   A detached building or
a separate portion of a building used for the storage, ship‐
ping, and receiving of aerosol products.

3.3.38.2 General-Purpose Warehouse.   A detached building or
a separate portion of a building used only for the storage,
shipping, and receiving of mixed commodities.

3.3.38.3 Liquid Warehouse.   A separate, detached building
or an attached building that is used for warehousing-type
operations for liquids and whose exterior wall comprises at
least 25 percent of the building perimeter. [30, 2018]

3.4 Definitions Specific to Chapter 5.

3.4.1 Base Product Filler (Concentrate Filler).   A machine
used to fill the aerosol container with the base product prior to
addition of the propellant.

3.4.2* Button Tipper (Actuator Placer).   The machine that
places the valve actuator (spray tip) onto the aerosol valve after
the aerosol container has had the base product, a crimped
valve, and propellant added.

3.4.3 Fume Incinerator.   Any separate or independent
combustion equipment or device that entrains the process
exhaust for the purpose of direct thermal or catalytic destruc‐
tion, which can include heat recovery.

3.4.4 Local Ventilation.   A ventilation system whose exhaust
inlet is located close to the point of vapor release so as to
remove the vapor from the point of release.

3.4.5 Maximum Allowable Operating Pressure (MAOP).   The
maximum pressure to which a system can be subjected without
exceeding the pressure rating of any of its component parts.

3.4.6 Propellant Charging Pump (Charging Pump).   A pump
used to boost the liquid propellant to the pressure required by
the propellant filler, usually 2070 kPa to 8280 kPa (300 psi to
1200 psi).

3.4.7* Propellant Charging Room (Gas House, Gassing
Room).   Any room or enclosure in which the propellant is
added to the aerosol containers. The definition includes
prefabricated gas houses and enclosures.

3.4.8* Propellant Filler (Gasser, Propellant Charger).   A
machine that adds the propellant to the aerosol container.

3.4.9 Propellant Heater.   A system that heats the propellant
before the propellant enters the propellant filler to enhance
filler operation.

3.4.10 Pump Room.   A room or enclosure outside the propel‐
lant charging rooms in which flammable propellant charging
pumps and, in some cases, vacuum pumps are located.

3.4.11 Radiant Energy–Sensing Fire Detector.   A device that
detects radiant energy, such as ultraviolet, visible, or infrared,

that is emitted as a product of combustion reaction and obeys
the laws of optics. [72, 2019]

3.4.12 Reject Container Receptacle.   A receptacle used to
store scrap, partially filled, or fully filled aerosol product
containers prior to disposal.

3.4.13* Tank Farm Transfer Pump.   A pump used to transfer
liquid propellant from storage tanks to the suction side of the
propellant charging pump.

3.4.14* Test Bath (Hot Tank, Water Bath).   A water tank in
which pressurized aerosol products are tested to verify the
container strength and to detect leaks by immersion in water.

3.4.15 Under-the-Cup (UTC) Propellant Filler.   A machine
that evacuates the aerosol container, fills propellant under the
loose valve cup, and crimps the valve cup in place in sequence
on one machine.

3.4.16 Vacuum Pump.   A pump used to evacuate the head
space (above the base product) of an aerosol container prior to
addition of the propellant.

3.4.17 Valve Crimper (Crimper).   A machine that seals the
valve cup or valve ferrule to the aerosol container.

Chapter 4   Basic Requirements

4.1 Site Requirements.   Distances between buildings used for
the manufacture or storage of aerosol products and adjacent
buildings or property lines that are or can be built upon shall
be based on sound engineering principles.

4.2 Building Construction.

4.2.1   Openings in fire walls or fire barriers shall be kept to a
minimum.

4.2.1.1   All openings (i.e., personnel doorways, ductwork,
conveyor line, etc.) shall be protected with automatic-closing or
self-closing fire doors or dampers.

Δ 4.2.1.2   Fire doors shall be installed in accordance with
NFPA 80.

Δ 4.2.1.3   Fire dampers shall be installed in accordance with
manufacturer’s instructions and NFPA 90A.

4.2.2 Means of Egress.

Δ 4.2.2.1   Means of egress shall comply with applicable provi‐
sions of NFPA 101.

4.2.2.2   The design and construction of conveyor lines and
other physical obstacles, such as in the flammable propellant
charging and pump rooms, shall not allow entrapment of
personnel and shall provide for direct access to exits.

4.3 Electrical Installations.

Δ 4.3.1   All electrical equipment and wiring, including heating
equipment, shall be installed in accordance with NFPA 70.

Δ 4.3.1.1   Electrical equipment and wiring in areas where flam‐
mable liquids or flammable gases are handled shall meet the
additional requirements of Articles 500 and 501 of NFPA 70.

4.3.2   Aerosol product storage and display areas shall be
considered unclassified for purposes of electrical installation.
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4.4 Heating Equipment.   Heating equipment shall be installed
in accordance with the applicable requirements of the follow‐
ing:

(1) NFPA 31, Standard for the Installation of Oil-Burning Equip‐
ment

(2) NFPA 54, National Fuel Gas Code
(3) NFPA 58, Liquefied Petroleum Gas Code
(4) NFPA 85, Boiler and Combustion Systems Hazards Code

4.5 Flammable Liquids and Gases.   Areas in which flammable
liquids and flammable gases are handled or stored shall meet
the applicable requirements of the following:

(1) NFPA 30, Flammable and Combustible Liquids Code
(2) NFPA 58, Liquefied Petroleum Gas Code

4.6 Fire Protection.

Δ 4.6.1 Automatic Sprinkler Protection.   Installations of auto‐
matic sprinklers, where required by this code, shall be installed
in accordance with NFPA 13 and the provisions of this code.

Δ 4.6.1.1   Where the provisions of this code and NFPA 13 differ,
the provisions of this code shall prevail.

Δ 4.6.1.2   Where this code does not address specific automatic
sprinkler protection criteria, the provisions of NFPA 13 shall
prevail.

4.6.2 Standpipe and Hose System.   Installations of standpipe
and hose systems, where required by this code, shall be
designed and installed in accordance with NFPA 14 and with
the provisions of this code. Only combination or spray hose
nozzles shall be used.

Δ 4.6.3 Portable Fire Extinguishers.   Fire extinguishers shall be
provided in accordance with NFPA 10.

4.6.4 Water Supplies.

4.6.4.1   In addition to the water supply requirements for auto‐
matic sprinkler systems, a minimum requirement for hose
stream supply for combined inside and outside hose streams
shall be provided in accordance with one of the following:

(1) 1900 L/min (500 gpm) for buildings protected with spray
and/or control mode–specific application (CMSA) sprin‐
kler protection

(2) 950 L/min (250 gpm) for buildings protected with ESFR
sprinkler protection

(3) 3800 L/min (1000 gpm) for buildings without automatic
sprinkler protection

4.6.4.1.1   The water supply shall be sufficient to provide the
required hose stream demand for a minimum duration of
2 hours, unless otherwise specified in 6.4.2.

Δ 4.6.4.1.2   The water supply system shall be designed and in‐
stalled in accordance with NFPA 24.

4.6.4.1.3   The water supply requirements shall be permitted as
modified by the provisions of this code.

Δ 4.6.4.2   Installations of fire pumps and tanks that are needed
to supply the required fire protection water shall be installed in
accordance with NFPA 20 and NFPA 22.

Δ 4.7 Fire Alarms.   Fire alarm systems shall be installed, tested,
and maintained in accordance with applicable requirements of
NFPA 72.

4.8 Sources of Ignition.

4.8.1   In areas where flammable gases or flammable vapors
might be present, precautions shall be taken to prevent igni‐
tion by eliminating or controlling sources of ignition.

4.8.2   Sources of ignition shall include, but are not limited to,
the following:

(1) Open flames
(2) Lightning
(3) Hot surfaces
(4) Radiant heat
(5) Smoking
(6) Cutting and welding
(7) Spontaneous ignition
(8) Frictional heat or sparks
(9) Static electricity

(10) Electrical arcs and sparks
(11) Stray currents
(12) Ovens, furnaces, and other heating equipment
(13) Automotive vehicles
(14) Material-handling equipment

Chapter 5   Manufacturing Facilities

5.1* Scope.   This chapter shall apply to the manufacture of
aerosol products containing flammable or combustible base
product or a flammable propellant.

5.2 Basic Requirements.

5.2.1   Manufacturing buildings shall be located at least 8 m
(25 ft) from the nearest property line that is or can be built
upon.

Δ 5.2.2   Flammable propellant storage tanks shall be located in
accordance with the provisions of NFPA 58.

Δ 5.2.3   Flammable and combustible liquids shall be stored in
accordance with the provisions of NFPA 30.

5.2.4 Separation of Flammable Propellant Charging and Pump
Rooms.

5.2.4.1   Flammable propellant charging and pump rooms shall
be separated from adjacent buildings or structures by noncom‐
municating walls or by a distance of at least 1.5 m (5 ft), and
from inside areas by noncommunicating walls.

5.2.4.1.1   Noncommunicating walls shall have a minimum fire
resistance rating of 1 hour.

5.2.4.1.2   Noncommunicating walls shall meet the require‐
ments of 5.3.4.

5.2.4.2   Flammable propellant charging and pump rooms shall
be separated from flammable propellant storage tanks and
from flammable and combustible liquids storage by a distance
of at least 8 m (25 ft).

5.3* Building Construction.

5.3.1   Buildings or structures involved in the manufacturing of
aerosol products shall have no basement or any space below
the finish floor of the ground level.

5.3.1.1   Subject to the approval of the authority having jurisdic‐
tion, buildings or structures shall be permitted to have base‐
ments or below-ground level areas provided they are ventilated
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at a minimum flow rate of 0.3 m3/min·m2 (1 ft3/min·ft2) of
floor area and provided the nearest entrance or access point is
located at least 15.1 m (50 ft) in any direction from the nearest
point of the gas house.

5.3.2   Flammable propellant charging operations shall be limi‐
ted to the ground floor.

Δ 5.3.3   Flammable propellant charging and pump rooms shall
be classified as High Hazard Areas, as defined by NFPA 101.

5.3.4 Damage-Limiting Construction.

5.3.4.1*   New flammable propellant charging rooms, flamma‐
ble propellant pump rooms, and rooms in which Class IA
liquids or unstable liquids are handled shall be designed to
direct flame, combustion gases, and pressures resulting from
deflagration away from important buildings or occupied areas
through the use of damage-limiting construction.

5.3.4.1.1   The damage-limiting construction shall be in accord‐
ance with recognized standards and shall be subject to approval
of the authority having jurisdiction.

Δ 5.3.4.1.2   Existing rooms that cannot be designed to direct
flame, combustion gases, and pressures resulting from a defla‐
gration away from important buildings or other occupied areas
shall be designed to control the deflagration to the room of
origin using techniques provided in NFPA 69.

5.3.4.2   The walls, roof, and all structural members shall be
designed to withstand a static pressure of at least five times the
release pressure of the deflagration vent closure, but in no case
less than 4.8 kPa (100 lb/ft2).

Δ 5.3.4.3   Damage-limiting construction shall be designed in
accordance with NFPA 68.

5.3.4.4   Walls, floors, ceilings, or roofs of flammable propellant
charging and pump rooms not used for deflagration relief
venting shall be constructed of noncombustible materials.

5.3.4.5   Damage-limiting construction shall be provided in all
new construction of the following areas:

(1) Flammable propellant charging rooms
(2) Flammable propellant pump rooms
(3) Areas in which Class IA liquids or unstable liquids are

handled

5.3.4.6   Deflagration vents shall relieve to a safe location to
avoid injury to personnel and to minimize property damage.

Δ 5.3.4.7   Deflagration venting shall be designed and installed in
accordance with NFPA 68.

Δ 5.3.4.8   In existing rooms where deflagration venting cannot
be installed, a deflagration suppression system that meets the
requirements of NFPA 69 shall be installed.

5.3.4.9   Deflagration vents shall be maintained in accordance
with 8.6.3.

5.4 Ventilation.

5.4.1*   Mechanical exhaust ventilation shall be provided for
flammable concentrate–filling areas and for flammable propel‐
lant charging and pump rooms in accordance with 5.4.2 or
5.4.3, as applicable.

5.4.1.1   Ventilation systems shall include exhaust systems and
make-up air systems.

5.4.2   Mechanical exhaust ventilation for the flammable
propellant charging and pump rooms shall meet the following
requirements:

(A)   The ventilation shall be nonrecirculating.

(B)   Make-up air shall be taken from areas where flammable
vapors are not present.

(C)   Air inlets and outlets shall be located so that air flows
uniformly across the floor of the room. The bottom of the air
inlets and outlets shall be no more than 0.15 m (0.5 ft) above
the floor.

(D)*   The required rate of ventilation shall be determined by
the following formula:

VR
LEL V R

DL LEL
=

−( )( )( )

( )( )

100

where:
VR = required ventilation flow rate, m3/hr (ft3/min) (Note:

To convert m3/hr to ft3/min, multiply VR by 0.588.)
LEL = lower explosive limit of the specific propellant being

used, percent by volume
V = volume of vapor produced per unit volume of liquid

propellant, m3/L (ft3/gal)
R = estimated volume of propellant lost during normal fill‐

ing operations plus 20 percent for occasional system
leakage, L/hr (gal/min)

DL = design level, which is the ratio of the desired allowable
vapor concentration, in percent by volume, to the lower
explosive limit, as defined above (Normally, DL is not
more than 0.1.)

Exception: Where provided at all propellant fillers and subject to the
approval of the AHJ, local exhaust ventilation shall be permitted to
replace up to 75 percent of the volumetric flow rate of the ventilation
required by 5.4.2. In no case shall the ventilation rate be less than one
air change per minute.

Δ (E)   Emergency ventilation shall be activated automatically at
not more than 20 percent of the LEL. It shall be designed to
provide 150 percent of the air flow rate determined in 5.4.2(D)
or two air changes per minute, whichever is greater.

(F)*   Exhaust discharge stacks shall be separated horizontally
by at least 3 m (10 ft) from make-up air intakes and shall termi‐
nate at least 3 m (10 ft) above the roof and at least 1 m (3 ft)
above any other building within 7.6 m (25 ft).

(G)   Exhaust ventilation air flow shall be monitored so as to
enable automatic shutdown of the propellant-filling line in the
event of failure of the ventilation system.

(H)   All fan blades utilized by the exhaust and make-up air
systems shall be nonsparking.

(I)   The room shall be maintained at a negative pressure in
relation to the ambient air.

5.4.3   Mechanical exhaust ventilation shall be provided for
flammable base product–filling areas.

5.4.3.1   For areas that contain production operations likely to
emit hazardous concentrations of flammable vapors, general

 
[5.4.2(D)]
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area mechanical ventilation shall be provided at a minimum
flow rate of 0.3 m3/min·m2 (1 ft3/min·ft2) of floor area.

5.4.3.2   Ventilation shall be arranged to uniformly sweep the
entire floor area.

5.4.3.3   When provided at all of the following and subject to
the approval of the authority having jurisdiction, local exhaust
ventilation shall be permitted to replace up to 75 percent of
the volumetric flow rate of the general area ventilation
required by 5.4.3.1:

(1) Base product filler
(2) Button tipper
(3) Valve crimper

5.4.4*   Aerosol product test baths and button tippers shall be
enclosed and provided with mechanical exhaust ventilation.

Δ 5.4.4.1   Exhaust discharge stacks shall meet the requirements
of 5.4.2(F).

5.4.5   Local exhaust ventilation shall be provided for reject
aerosol product container receptacles that are located within
buildings.

5.4.6   Fume incinerators shall comply with 5.4.6.1 through
5.4.6.4.

Δ 5.4.6.1   Where installed, fume incinerators used to destroy
combustible vapors and gases in exhaust ventilation shall be
designed and installed in accordance with NFPA 86.

5.4.6.2   Where fume incinerators are used, the duct system
conveying the vapors shall be monitored by an approved
combustible gas detection system.

5.4.6.3   Annunciation of the combustible gas detection system
shall occur upon detection of 25 percent of the LEL of the
combustible gas.

5.4.6.4   Detection of 50 percent of the LEL of the combustible
gas shall activate diverters to direct the vapors to a safe location
outdoors.

5.5 Electrical Equipment.   Electrical equipment and wiring in
flammable propellant charging and pump rooms shall be suita‐
ble for Class I, Division 1 or Class I, Zone 1 locations in accord‐
ance with Articles 500, 501, 504, and 505 of NFPA 70.

5.5.1   If the vacuum pumps for propellant charging are in‐
stalled remotely (i.e., not in the charging room), the area
within 1.5 m (5 ft) of the extremities of the pumps shall be clas‐
sified as a Class I, Division 2 or Class I, Zone 2 location.

5.5.2*   Electrical equipment and wiring in areas where flam‐
mable liquids are handled shall be suitable for the classification
of the area, as defined in Chapters 9 through 16 of NFPA 30.

5.5.3*   For button tippers (actuator placers) and test baths
that handle products containing flammable gases or flammable
liquids, the following area classification requirements shall
apply:

(1) The area enclosed by the button tipper (actuator placer)
or test bath shall be classified as a Class I, Division 1 or
Class I, Zone 1.

(2) The area within 1.5 m (5 ft) in all directions of the button
tipper (actuator placer) or test bath shall be classified as a
Class I, Division 2 or Class I, Zone 2.

5.6* Control of Static Electricity.   All equipment involved in
the manufacture of aerosol products shall be suitably bonded
and grounded.

5.7* Combustible Gas Detection Systems.

5.7.1   Flammable propellant charging and pump rooms shall
be provided with an approved gas detection system that is
equipped with audible or visible alarms.

5.7.2   The gas detection system shall be interlocked in accord‐
ance with Section 5.12.

5.7.3   Annunciation of the gas detection system alarm shall be
within the charging and pump rooms and in nearby produc‐
tion areas.

5.8 Automatic Sprinkler Protection.

Δ 5.8.1*   Flammable propellant charging and pump rooms shall
be protected by either a wet-pipe or a deluge-type automatic
sprinkler system. The system shall be designed to meet the
requirements of an extra-hazard, Group II occupancy, as set
forth in NFPA 13.

5.8.1.1   Deluge systems shall be activated by an approved
detection system.

Δ 5.8.2   Production areas that contain base product fillers,
button tippers, valve crimpers, test baths, and aerosol product
packaging equipment shall be protected by a wet-pipe auto‐
matic sprinkler system installed in accordance with NFPA 13.
The sprinkler system shall be designed to protect the highest
level of storage or production hazard that is present.

5.8.2.1   Level 2 and Level 3 Aerosol Products shall be permit‐
ted to be stored in production areas, such as staging areas (e.g.,
awaiting transfer to a warehouse), provided all of the following
are met:

(1) They are stacked no more than 1.5 m (5 ft) high.
(2) There is no warehouse storage of aerosol products within

7.6 m (25 ft) of the production line.

5.8.2.1.1   All other storage shall be protected in accordance
with Table 6.4.2.7(a) through Table 6.4.2.7(l), as applicable.

5.8.2.2   Aerosol products in plastic containers of capacity
larger than 118 ml (4 fl oz) shall be permitted to be stored in
production areas, such as staging areas (e.g., awaiting transfer
to a warehouse), up to a maximum quantity of 454 kg
(1000 lb), provided all of the following are met:

(1) The aerosol products are not treated as Class III
commodities in accordance with Section 6.5.

(2) They are stacked no more than 1.5 m (5 ft) high.
(3) There is no warehouse storage of aerosol products within

7.6 m (25 ft) of the production line.

5.8.3   Where acceptable to the authority having jurisdiction,
an automatic sprinkler system shall be permitted to be e‐
quipped for the injection of aqueous film-forming foam
(AFFF). Such systems shall be designed and installed in accord‐
ance with the following:

(1) NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam

(2) NFPA 13, Standard for the Installation of Sprinkler Systems
(3) NFPA 16, Standard for the Installation of Foam-Water Sprinkler

and Foam-Water Spray Systems
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5.9 Fixed Extinguishing Systems.   Where automatic fire-
extinguishing systems are provided to protect production
equipment, such as mixers, solvent tanks, or fixed open
containers, such systems shall be designed and installed in
accordance with the following, as applicable:

(1) NFPA 11, Standard for Low-, Medium-, and High-Expansion
Foam

(2) NFPA 12, Standard on Carbon Dioxide Extinguishing Systems
(3) NFPA 12A, Standard on Halon 1301 Fire Extinguishing

Systems
(4) NFPA 16, Standard for the Installation of Foam-Water Sprinkler

and Foam-Water Spray Systems
(5) NFPA 17, Standard for Dry Chemical Extinguishing Systems
(6) NFPA 2001, Standard on Clean Agent Fire Extinguishing

Systems

5.10 Spill Control.

5.10.1*   Drainage systems shall be provided to direct leaks and
spills to a safe location.

5.10.2   Curbs, scuppers, or special drainage systems shall be
permitted to be used to control the spread of fire.

5.10.3   If drainage systems are connected to public sewers or
discharge into public waterways, the drainage systems shall be
equipped with traps, separators, or other devices that will divert
flow to a safe location.

5.11 Deflagration Suppression Systems.

Δ 5.11.1   A deflagration suppression system meeting the require‐
ments of NFPA 69 shall be installed in flammable propellant
charging rooms and flammable propellant pump rooms.

Δ 5.11.2   Where installed, an engineered deflagration suppres‐
sion system shall meet the requirements of NFPA 69 and shall
use listed radiant energy–sensing fire detectors.

5.12 Equipment Interlocks.   Equipment shall be interlocked
so that the system inputs listed in Table 5.12 result in the associ‐
ated process/equipment responses given.

5.13 Process Operating Requirements.

5.13.1 Packaging and Conveyor System.

5.13.1.1   Guide rails, starwheels, can screws (worms), and
other parts of the conveying system shall be designed to mini‐
mize crushing and tipping of containers.

5.13.1.2   Manual or automatic devices shall be installed to stop
packaging machinery and conveyors in the event of a jam.

5.13.1.3   Conveyor systems between the propellant charging
room and the production area conveyor openings, when provi‐
ded with covers or weather shields, shall be open at the bottom;
or in locations where environmental conditions affect aerosol
products or production equipment, a full enclosure shall be
permitted when designed to ensure flammable vapors cannot
enter the production area from the conveyor enclosure.

5.13.2 Crimper and Under-the-Cup (UTC) Propellant Filler
Vacuum Pumps.

Δ 5.13.2.1   Vacuum pump discharge piping on any equipment
that handles flammable gases or flammable liquids shall meet
the requirements of 5.13.3.3.1(A) and 5.13.3.3.1(B).

5.13.3 Propellant Charging Equipment.

5.13.3.1   Propellant charging pumps, tank farm transfer
pumps, and all equipment subject to pressure from the pumps
shall be suitable for the maximum allowable operating pressure
(MAOP) of the system.

5.13.3.1.1   Pump discharge pressures shall not be limited,
provided they do not exceed the MAOP of the system.

5.13.3.2   High-pressure propellant booster pumps equipped
with backpressure regulating valves and bypass return lines
shall be provided with an automatic shutdown device in the
return line.

5.13.3.2.1*   The shutdown device shall be set so that the high-
pressure pump shuts down if the pressure in the propellant
bypass return piping (downstream of the backpressure regulat‐
ing valve) reaches a minimum gauge pressure of 345 kPa

Δ Table 5.12 Equipment Interlocks

System Inputs

Process/Equipment Response

Propellant
Supply

Shutdown
Propellant

Venting
Aerosol Line

Shutdown

Audible and
Visual
Alarms

Fire
Alarms

Standard
Ventilation

Rate

Emergency
Ventilation

Rate

Gas detection at 20% LEL NR NR NR Yes NR NA On
Gas detection at 40% LEL Yes NR Yes Yes NR NA On
Loss of ventilation Yes Yes Yes Yes NR NA NA
Emergency stop Yes Yes Yes Yes NR NA On
Deflagration suppression system 

disarm or trouble
Yes Yes Yes Yes NR On NA

Halon 1301 deflagration 
suppression system actuation

Yes Yes Yes Yes Yes Off Off

Water deflagration suppression 
system actuation

Yes Yes Yes Yes Yes NA On

Loss of power Yes Yes Yes Yes NR NA NA
Gas detection system fault Yes Yes Yes Yes NR NA On
Automatic sprinkler actuation Yes Yes Yes Yes Yes NA NA
NR = Not required. NA = Not applicable.
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(50 psi) below the set pressure of the hydrostatic relief valves
installed in the propellant bypass return piping.

5.13.3.3 Flammable Liquefied Gas Propellant Pumps.

5.13.3.3.1   Propellant pumps and associated components, such
as bypass regulator bonnet vents, safety relief valves, hydrostatic
relief valves, and manual vent valves on any equipment that
handles flammable gases or flammable liquids and are located
within a building shall meet the requirements of 5.13.3.3.1(A)
through 5.13.3.3.1(E).

(A)   The discharge vent shall terminate at a safe location
outside the building and at least 3 m (10 ft) away from any air
intake.

(B)   The discharge vent shall terminate at least 3 m (10 ft)
above the roof and at least 1 m (3 ft) above the highest point of
any building within 7.6 m (25 ft).

(C)   When flammable liquefied gas propellant charging equip‐
ment and piping are being vented, liquid shall not be
discharged directly to atmosphere. Expansion chambers,
knock-out pots, or equivalent devices shall be used so that only
gas or vapor is released.

(D)   Discharge vent manifolds shall serve a single propellant
charging room or pump room.

(E)   Discharge vents, where installed, shall be designed so as
not to inhibit the operation of any safety relief device.

5.13.3.3.2   If located inside a building, the propellant pump
shall be located either in the propellant charging room or in a
separate pump room that is provided with ventilation meeting
the requirements of Section 5.4.

5.13.3.3.3   If located outside, the propellant pump shall be
located at least 7.6 m (25 ft) from any of the following:

(1) Any opening in the adjacent wall of the production build‐
ing

(2) Walls or buildings other than those of the production
facility or the propellant charging room

(3) Any area subject to vehicular travel
(4) Any other sources of ignition

5.13.3.3.3.1   The propellant charging pump shall be placed on
a finished noncombustible hard surface.

5.13.3.3.3.2   A clearance of at least 3 m (10 ft) in all directions
shall be maintained from vegetation or other combustible
materials.

5.13.3.3.4   Pressure-containing metal parts and components
shall be constructed of the following materials:

(1) Steel
(2) Stainless steel
(3) Ductile (nodular) iron (meeting the specifications of

ASTM A395 or A536, grades 60-40-18 or 65-45-12)
(4) Malleable iron (meeting the specifications of ASTM A47)
(5) High-strength gray iron (meeting the specifications of

ASTM A48, Class 40B)
(6) Brass
(7) Other material equivalent to one of items (1) through (6)

5.13.3.3.4.1   Pressure-containing parts, plungers, or pistons
shall not be constructed of ceramic materials.

5.13.3.4 Propellant Heaters.

5.13.3.4.1   If located inside a building, the propellant heater
shall be located either in the propellant charging room or in a
separate pump room having suitable ventilation, as described
in Section 5.4.

5.13.3.4.2   If located outside, propellant heaters shall meet the
requirements of 5.13.3.3.3.

5.13.3.4.3   Propellant heater components, such as heat
exchangers, piping, hoses, pumps, and valves, shall be suitable
for the MAOP of the system.

5.13.3.4.4   Propellant heaters shall use only hot water or
another nonhazardous liquid medium, such as glycol/water
mixtures, for the heat exchanger that heats the propellant.

5.13.3.4.5   A separate heating system shall be used to heat the
liquid medium that heats the propellant.

5.13.3.4.5.1   This system shall use steam, hot water, or an elec‐
tric immersion heater that is rated for the propellant being
heated and is suitable for the hazard rating of the location.

5.13.4 Test Baths.

5.13.4.1   When test baths are heated, they shall be heated with
steam or hot water or by electric immersion heaters that are
properly rated for the products being tested and are appropri‐
ate for the electrical area classification of the location.

5.13.4.2   Open-flame heaters shall not be used with Level 2 or
Level 3 Aerosol Products.

5.13.4.3   Provisions shall be made to prevent overheating and
subsequent rupture of containers when containers become
lodged or stranded in the bath.

5.13.4.4   Heated test baths shall have an independent over-
temperature control to prevent the overheating of the bath
water. This control system shall not be the same system that
regulates the bath temperature. Actuation of the over-
temperature control shall require a manual test.

5.14* Shrink-Wrapping of Aerosol Products.

5.14.1   Where heat shrink-wrapping in tunnel equipment
greater than 1.8 m (6 ft) in length of individual packages of
five or more aerosol products or palletized aerosol products is
performed, the heat shrink-wrap tunnel and equipment shall
be provided with the following:

(1) Equipment failure detection and notification
(2) Automatic product evacuation and notification upon loss

of power
(3) Automatic fire suppression and notification

5.14.2   Where heat shrink-wrapping in tunnel equipment of
1.8 m (6 ft) or less in length of individual packages of four or
fewer aerosol products is performed, an automatic product
evacuation system and alarm shall be provided that activates
upon loss of power.

5.15 Aerosol Product Laboratories.

5.15.1 Design of Aerosol Product Laboratories.

Δ 5.15.1.1*   Aerosol product laboratories that handle flammable
gases shall meet the requirements for Class A laboratory units,
as set forth in NFPA 45, and shall meet the requirements of
Section 5.15. Aerosol product laboratories that do not handle
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flammable gases shall meet the appropriate requirements of
NFPA 45 and shall meet the requirements of Section 5.15.

5.15.1.2*   Ventilation systems and ventilation hoods shall meet
the requirements of NFPA 45.

5.15.1.3*   Gas detection systems, where installed, shall be
designed to sound alarms or otherwise notify personnel that
levels of potentially flammable or combustible compounds are
nearing dangerous or hazardous conditions. Components of
the system shall be compatible with materials present.

Δ 5.15.1.4   Laboratory units shall be provided with fire protec‐
tion that is appropriate for the fire hazards present, as specified
in NFPA 45.

Δ 5.15.1.5*   Except as provided for in 5.15.1.5.1, laboratory work
areas, laboratory units, and the interior of laboratory hoods
shall be considered as unclassified for purposes of electrical
area classification and with respect to NFPA 70.

5.15.1.5.1   Where flammable liquefied gas propellants are
transferred or vented inside a laboratory hood or where flam‐
mable propellant vapors are present under normal operating
conditions, the interior of the laboratory hood shall be electri‐
cally classified as Class I, Division 1 with respect to NFPA 70.

5.15.2 Storage and Handling of Flammable Gases and Liquids.

Δ 5.15.2.1   Storage and handling of flammable and combustible
liquids in aerosol product laboratories shall meet the applica‐
ble requirements of NFPA 45.

5.15.2.2   Propellant cylinders shall be stored and handled in
accordance with 5.15.2.2.1 through 5.15.2.2.7.

5.15.2.2.1   Flammable liquefied gas propellant cylinders and
compressed gas propellant cylinders shall be handled only by
trained personnel.

5.15.2.2.2   Flammable liquefied gas propellant cylinders used
inside aerosol product laboratories shall be limited to a maxi‐
mum size of 19 L (5 gal) nominal capacity [typical 9 kg (20 lb)
propane capacity].

5.15.2.2.3   Flammable liquefied gas propellant cylinders used
inside aerosol product laboratories shall be limited to not more
than 15 cylinders each of 19 L (5 gal) nominal capacity.

N 5.15.2.2.3.1   Where additional aerosol product laboratories or
flammable liquefied gas propellant storage locations are
required on the same floor within the same building, they shall
be separated by a minimum of 91.4 m (300 ft).

5.15.2.2.4   The quantity of flammable liquefied gas propellant
used inside aerosol product laboratories shall be limited to a
maximum of 2 L/m2 (5 gal/100 ft2) of laboratory floor area.

Δ 5.15.2.2.5   Transfer of propellant from flammable liquefied
gas propellant cylinders shall be performed in a laboratory
hood that meets the requirements of NFPA 45.

5.15.2.2.6   Propellant cylinders that are not “in use” shall not
be stored in the laboratory unit.

5.15.2.2.7   Where practical, flammable propellant cylinders of
larger capacity shall be stored outside in a secure, well-
ventilated area and piped directly into the aerosol product
laboratory hood for use.

Δ 5.15.2.2.7.1   Piping shall meet the requirements of NFPA 58.

N 5.15.2.2.8   Flammable liquefied gas propellant cylinders shall
be prohibited in basement aerosol product laboratories.

5.15.3 Specialized Testing.

5.15.3.1   Tests for total discharge, rate of spray, spray pattern,
and net weight shall be conducted with proper ventilation.

5.15.3.2   When the entire contents of an aerosol container
must be used to perform a test or the contents of the container
must be removed for internal examination of the container, the
following precautions shall be taken:

(1) The container shall be placed in a laboratory hood.
(2) The container shall be grounded.
(3) The container shall be pierced with a nonsparking device.
(4) Only one container at a time shall be punctured or

sprayed.
(5) When more than one container is to be evacuated at a

time, the operation shall be conducted in the propellant
charging room, outdoors, or within equipment or facili‐
ties specifically designed for this purpose.

5.15.3.3   Other specialized tests, such as foam flammability
tests, flame extension and distance to ignition tests, enclosed
space ignition test (drum test), flash point tests, etc., shall be
carried out under special conditions, in a protected and venti‐
lated location, using special equipment designed for the condi‐
tions of the test.

5.15.3.4   Cold-filling of flammable propellant shall be prohibi‐
ted for standard or routine evaluations.

5.15.3.5   Cold-filling of small numbers of samples used for
special testing shall be permitted where alternative filling meth‐
ods cannot be used.

5.15.3.6   Manual filling of aerosol product containers using
flammable propellant in an aerosol laboratory shall be conduc‐
ted inside a well-ventilated laboratory hood.

Δ 5.15.4* Pilot Laboratories.   Where propellant-filling equip‐
ment is similar to that utilized within production operations,
the laboratory shall be considered to be a pilot plant and shall
meet the construction and ventilation requirements of Chap‐
ter 5 of this code.

Chapter 6   Storage in Warehouses and Storage Areas

6.1 Basic Requirements.

6.1.1   The protection criteria in this chapter shall apply to the
following:

(1) Level 1 Aerosol Products in metal containers not more
than 1000 ml (33.8 fl oz) capacity, in accordance with
Section 6.2

(2) Aerosol Cooking Spray Products in metal containers not
more than 1000 ml (33.8 fl oz) capacity, in accordance
with Section 6.3

(3) Level 2 and Level 3 Aerosol Products in metal containers
not more than 1000 ml (33.8 fl oz)  capacity, in accord‐
ance with Section  6.4

(4) Aerosol products in glass and plastic containers not more
than 118 ml (4 fl oz) capacity, in accordance with
Section 6.4

(5) Plastic Aerosol 1 Products in plastic containers greater
than 118 ml (4 fl oz) capacity and not more than 1000 ml
(33.8 fl oz) capacity, in accordance with Section 6.5
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(6) Plastic Aerosol 3 Products in plastic containers greater
than 118 ml (4 fl oz) capacity and not more than 1000 ml
(33.8 fl oz) capacity, in accordance with Section 6.4

Δ 6.1.2   All outer packaging of aerosol products, including
cartons, trays, shrouds, or other packaging, shall be identified
on at least one side with the classification of the aerosol prod‐
ucts in accordance with Section 1.9 and with one of the follow‐
ing, whichever is appropriate:

(a) Level _____ Aerosols

or

(b) Aerosol Cooking Spray

or

(c) Plastic Aerosol 1

or

(d) Plastic Aerosol 3

or

(e) Plastic Aerosol X

6.1.3*   Fire-retardant cartons shall not be considered an
acceptable alternative to the protection requirements of Chap‐
ter 6.

6.2* Storage of Level 1 Aerosol Products.

Δ 6.2.1   Level 1 Aerosol Products shall be considered equivalent
to Class III commodities, as defined in NFPA 13.

Δ 6.2.2   In cases where the storage of Level 1 Aerosol Products is
required to be protected, such storage shall be protected in
accordance with the requirements for Class III commodities set
forth in NFPA 13.

N 6.2.3   Solid shelving that is installed in racks that contain Level
1 Aerosol Products shall be protected in accordance with the
provisions of NFPA 13.

6.3 Storage of Aerosol Cooking Spray Products.

6.3.1 General.

6.3.1.1   Aerosol Cooking Spray Products shall be permitted to
be stored in a general-purpose warehouse.

6.3.1.2   Aerosol Cooking Spray Products shall be permitted to
be stored mixed with other higher hazard aerosols as long as
the provided isolation, storage height restrictions, and protec‐
tion are based on the highest hazard aerosol product present.

6.3.2 Fire Protection.

6.3.2.1   Encapsulated storage of cartoned Aerosol Cooking
Spray Products shall be protected as uncartoned storage.

6.3.2.2   Stretch-wrapping of cartons of Aerosol Cooking Spray
Products shall be protected as cartoned storage.

6.3.2.3   Wet-pipe automatic sprinkler protection shall be provi‐
ded in accordance with Table 6.3.2.3(a) or Table 6.3.2.3(b) for
cartoned Aerosol Cooking Spray Products stored in open frame
racks without solid shelves or stored as palletized or solid pile
storage.

6.3.2.4   Rack storage shall be arranged so that a minimum aisle
width of 2.4 m (8 ft) is maintained between rows of racks and
between racks and adjacent solid pile or palletized storage.

6.3.2.5   Solid pile and palletized storage shall be arranged so
that no storage is more than 7.6 m (25 ft) from an aisle. Aisles
shall be not less than 1.2 m (4 ft) wide.

6.3.2.6   Aerosol cooking spray product that is stored uncar‐
toned shall be protected in accordance with Section 6.4 using
the criteria for a Level 2 or Level 3 aerosol product, based on
the product’s chemical heat of combustion.

6.3.2.7   Protection criteria that are developed based on full-
scale fire tests performed at an approved facility shall be
considered an acceptable alternative to the protection criteria
set forth in Table 6.3.2.3(a) or Table 6.3.2.3(b).

Δ Table 6.3.2.3(a) Rack, Palletized, and Solid Pile Storage of Cartoned Aerosol Cooking Spray Products (Metric Units)

  Ceiling Sprinkler Protection Criteria   

Maximum
Ceiling
Height

(m)

Maximum
Storage
Height

(m)

Sprinkler Type/
Nominal Orifice
(L/min/bar0.5)

Response/
Nominal

Temperature
Rating

Design
(# sprinklers @

discharge
pressure)

Hose Stream
Demand
(L/min)

Water Supply
Duration

(hr)

9.1 7.6 ESFR-pendent
K = 200

FR/
Ordinary

12 @ 5.2 bar 950 1

Δ Table 6.3.2.3(b) Rack, Palletized, and Solid Pile Storage of Cartoned Aerosol Cooking Spray Products (English Units)

  Ceiling Sprinkler Protection Criteria   

Maximum
Ceiling
Height

(ft)

Maximum
Storage
Height

(ft)

Sprinkler Type/
Nominal Orifice

(gpm/psi0.5)

Response/
Nominal

Temperature
Rating

Design
(# sprinklers @

discharge
pressure)

Hose Stream
Demand
(gpm)

Water Supply
Duration

(hr)

30 25 ESFR-pendent
K = 14.0

FR/
Ordinary

12 @ 75 psi 250 1
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6.3.2.8   Storage in occupancies other than warehouses or
mercantile occupancies, such as in assembly, business, educa‐
tional, industrial, and institutional occupancies, shall be
permitted up to a maximum of 454 kg (1000 lb) net weight.

6.3.2.9    Solid pile, palletized, or rack storage of aerosol cook‐
ing spray product shall be permitted in a general-purpose ware‐
house that is either unsprinklered or not protected in
accordance with this code, up to a maximum of 1135 kg
(2500 lb).

N 6.3.2.10   Solid pile, palletized, or rack storage of Aerosol Cook‐
ing Spray Products shall not be limited in quantity in a general
purpose warehouse that is protected in accordance with
Section 6.3.

N 6.3.2.11   Solid shelving shall comply with 6.3.2.11.1 through
6.3.2.11.4.

N 6.3.2.11.1   Solid shelving that is installed in racks that contain
Aerosol Cooking Spray Products shall be protected in accord‐
ance with Table 6.3.2.3(a) or Table 6.3.2.3(b).

N 6.3.2.11.2   In-rack sprinklers shall be installed beneath each
solid shelf and beneath all tiers under the highest shelf level in
an arrangement as provided in Figure 6.4.2.7(b).

N 6.3.2.11.3   The design for the in-rack sprinklers shall be in
accordance with 6.4.2.9.2 with a minimum discharge flow of
170 L/min (45 gpm).

N 6.3.2.11.4   Where racks with solid shelves obstruct only a
portion of an open-frame rack, in-rack sprinklers shall be
extended beyond the end of the solid shelf a minimum of
1.2 m (4 ft) to the nearest flue space intersection.

6.4 Storage of Level 2 Aerosol, Level 3 Aerosol, and Plastic
Aerosol 3 Products.

6.4.1   The storage of Level 2 Aerosol, Level 3 Aerosol, and
Plastic Aerosol 3 Products shall be in accordance with
Section 6.4.

Δ 6.4.1.1   Level 2 Aerosol Products in containers whose net
weight is less than 28 g (1 oz) shall be considered to be equiva‐
lent to cartoned unexpanded Group A plastics, as defined in
NFPA 13.

6.4.1.1.1   In cases where the storage of Level 2 Aerosol Prod‐
ucts in containers whose net weight is less than 28 g (1 oz) is
required to be protected, such storage shall be in accordance
with the requirements set forth in NFPA 13 for cartoned unex‐
panded Group A plastics.

6.4.2 Fire Protection — Basic Requirements.

6.4.2.1   Storage of Level 2 Aerosol, Level 3 Aerosol, and Plastic
Aerosol 3 Products shall not be permitted in basement areas of
warehouses.

6.4.2.1.1   Storage of Level 2 Aerosol, Level 3 Aerosol, and Plas‐
tic Aerosol 3 Products shall be permitted as provided for in
6.4.3.

6.4.2.2*   Encapsulated storage of cartoned Level 2 and Level
3 Aerosol Products shall be protected as uncartoned.

6.4.2.2.1   Stretch-wrapping of cartons of aerosol products shall
be permitted.

6.4.2.2.2   Encapsulated storage of uncartoned Level 2 and
Level 3 Aerosol Products on slip sheets or in trays shall be
permitted.

N 6.4.2.2.3   Plastic Aerosol 3 products shall not be encapsulated.

N 6.4.2.2.4   Plastic Aerosol 3 products shall only be packaged in
cartons.

6.4.2.3   Level 2 and Level 3 Aerosol Products whose containers
are designed to vent at gauge pressures of less than 1450 kPa
(210 psi) shall not be stored.

6.4.2.4   Noncombustible draft curtains shall extend down a
minimum of 0.61 m (2 ft) from the ceiling and shall be in‐
stalled at the interface between ordinary and high-temperature
sprinklers.

6.4.2.5   Storage of mixed commodities within or adjacent to
aerosol product storage areas shall meet all applicable require‐
ments of Chapter 6.

Δ 6.4.2.6   Storage of idle or empty pallets shall meet all applica‐
ble requirements of NFPA 13.

Δ 6.4.2.7   Where required by Chapter 6, wet-pipe automatic
sprinkler protection shall be provided in accordance with Table
6.4.2.7(a) through Table 6.4.2.7(m), Figure 6.4.2.7(a) through
Figure 6.4.2.7(e), and Section 6.6 as designated in the corre‐
sponding table(s). Protection shall be based on the highest
level of aerosol product present. No protection criteria have
been established for the protection of palletized and solid-piled
storage of uncartoned Level 3 Aerosol Products, palletized/
solid-piled storage of Plastic Aerosol 3 Products, or any storage
of Plastic Aerosol X Products. The tables are as follows:

(1) Table 6.4.2.7(a) Palletized and Solid Pile Storage of
Cartoned Level 2 and Level 3 Aerosol Products (Metric
Units)

(2) Table 6.4.2.7(b) Palletized and Solid Pile Storage of
Cartoned Level 2 and Level 3 Aerosol Products (English
Units)

(3) Table 6.4.2.7(c) Palletized and Solid Pile Storage of
Uncartoned Level 2 Aerosol Products (Metric Units)

(4) Table 6.4.2.7(d) Palletized and Solid Pile Storage of
Uncartoned Level 2 Aerosol Products (English Units)

(5) Table 6.4.2.7(e) Rack Storage of Cartoned Level 2 Aero‐
sol Products (Metric Units)

(6) Table 6.4.2.7(f) Rack Storage of Cartoned Level 2 Aero‐
sol Products (English Units)

(7) Table 6.4.2.7(g) Rack Storage of Cartoned Level 3 Aero‐
sol Products (Metric Units)

(8) Table 6.4.2.7(h) Rack Storage of Cartoned Level 3 Aero‐
sol Products (English Units)

(9) Table 6.4.2.7(i) Rack Storage of Uncartoned Level
2 Aerosol Products (Metric Units)

(10) Table 6.4.2.7(j) Rack Storage of Uncartoned Level
2 Aerosol Products (English Units)

(11) Table 6.4.2.7(k) Rack Storage of Uncartoned Level
3 Aerosol Products (Metric Units)

(12) Table 6.4.2.7(l) Rack Storage of Uncartoned Level
3 Aerosol Products (English Units)

(13) Table 6.4.2.7(m) Rack Storage of Plastic Aerosol 3 Prod‐
ucts (Metric/English Units)
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Δ Table 6.4.2.7(a) Palletized and Solid Pile Storage of Cartoned Level 2 and Level 3 Aerosol Products (Metric Units)

Aerosol
Level

Maximum
Ceiling
Height

(m)

Maximum
Storage
Height

(m)

Ceiling Sprinkler Protection Criteria

Water Supply
Duration

(hr)

Hose Stream
Demand
(L/min)

Sprinkler
Type/Nominal

Orifice
(L/min/bar0.5)

Response/
Nominal

Temperature
Rating

Design
Density/Area
(# sprinklers
@ discharge

pressure)

2 7.6 5.5 CMSA 
K = 160

SR/Ordinary 15 @ 3.4 bar 2 1900

6.1 ESFR-pendent 
K = 200

FR/Ordinary 12 @ 3.4 bar 1 950

ESFR-pendent 
K = 240

FR/Ordinary 12 @ 2.4 bar 1 950

ESFR-pendent 
K = 320

FR/Ordinary 12 @ 1.7 bar 1 950

ESFR-pendent 
K = 360

FR/Ordinary 12 @ 1.7 bar 1 950

9.1 1.5 Spray 
K ≥ 115

SR/High 12 mm/min 
over 232 m2

2 1900

4.6 ESFR-pendent 
K = 200

FR/Ordinary 12 @ 3.4 bar 1 950

ESFR-pendent 
K = 240

FR/Ordinary 12 @ 2.4 bar 1 950

ESFR-pendent 
K = 320

FR/Ordinary 12 @ 1.7 bar 1 950

ESFR-pendent 
K = 360

FR/Ordinary 12 @ 1.7 bar 1 950

3 6.1 1.5 Spray 
K ≥ 115

SR/High 12 mm/min 
over 232 m2

2 1900

3.0 CMSAK = 160 SR/Ordinary 15 @ 5.2 bar 2 1900

7.6 4.6 ESFR-pendent 
K = 200

FR/Ordinary 12 @ 3.4 bar 1 950

ESFR-pendent 
K = 240

FR/Ordinary 12 @ 2.4 bar 1 950

ESFR-pendent 
K = 320

FR/Ordinary 12 @ 1.7 bar 1 950

ESFR-pendent 
K = 360

FR/Ordinary 12 @ 1.7 bar 1 950

9.1 1.5 Spray 
K ≥ 160

SR/High 25 mm/min 
over 232 m2

2 1900

4.6 ESFR-pendent 
K = 200

FR/Ordinary 12 @ 5.2 bar 1 950

ESFR-pendent 
K = 240

FR/Ordinary 12 @ 3.6 bar 1 950

ESFR-pendent 
K = 320

FR/Ordinary 12 @ 3.1 bar 1 950

ESFR-pendent 
K = 360

FR/Ordinary 12 @ 1.7 bar 1 950

FR: Fast response. SR: Standard response. ESFR: Early suppression fast response. CMSA: Control mode specific application.
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Δ Table 6.4.2.7(b) Palletized and Solid Pile Storage of Cartoned Level 2 and Level 3 Aerosol Products (English Units)

Aerosol
Level

Maximum
Ceiling
Height

(ft)

Maximum
Storage
Height

(ft)

Ceiling Sprinkler Protection Criteria

Water Supply
Duration

(hr)

Hose Stream
Demand
(gpm)

Sprinkler
Type/Nominal

Orifice
(gpm/psi0.5)

Response/
Nominal

Temperature
Rating

Design
Density/Area
(# sprinklers
@ discharge

pressure)

2 25 18 CMSAK = 11.2 SR/Ordinary 15 @ 50 psi 2 500

20 ESFR-pendent 
K = 14.0

FR/Ordinary 12 @ 50 psi 1 250

ESFR-pendent 
K = 16.8

FR/Ordinary 12 @ 35 psi 1 250

ESFR-pendent 
K = 22.4

FR/Ordinary 12 @ 25 psi 1 250

ESFR-pendent 
K = 25.2

FR/Ordinary 12 @ 25 psi 1 250

30 5 Spray 
K ≥ 8.0

SR/High 0.30 gpm/ft2

 over 2500 ft2
2 500

15 ESFR-pendent 
K = 14.0

FR/Ordinary 12 @ 50 psi 1 250

ESFR-pendent 
K = 16.8

FR/Ordinary 12 @ 35 psi 1 250

ESFR-pendent 
K = 22.4

FR/Ordinary 12 @ 25 psi 1 250

ESFR-pendent 
K = 25.2

FR/Ordinary 12 @ 25 psi 1 250

3 20 5 Spray 
K ≥ 8.0

SR/High 0.30 gpm/ft2

 over 2500 ft2
2 500

10 CMSA 
K = 11.2

SR/Ordinary 15 @ 75 psi 2 500

25 15 ESFR-pendent 
K = 14.0

FR/Ordinary 12 @ 50 psi 1 250

ESFR-pendent 
K = 16.8

FR/Ordinary 12 @ 35 psi 1 250

ESFR-pendent 
K = 22.4

FR/Ordinary 12 @ 25 psi 1 250

ESFR-pendent 
K = 25.2

FR/Ordinary 12 @ 25 psi 1 250

30 5 Spray 
K ≥ 11.2

SR/High 0.60 gpm/ft2 
over 2500 ft2

2 500

15 ESFR-pendent 
K = 14.0

FR/Ordinary 12 @ 75 psi 1 250

ESFR-pendent 
K = 16.8

FR/Ordinary 12 @ 52 psi 1 250

ESFR-pendent 
K = 22.4

FR/Ordinary 12 @ 45 psi 1 250

ESFR-pendent 
K = 25.2

FR/Ordinary 12 @ 25 psi 1 250

FR: Fast response. SR: Standard response. ESFR: Early suppression fast response. CMSA: Control mode specific application.
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Δ Table 6.4.2.7(c) Palletized and Solid Pile Storage of Uncartoned Level 2 Aerosol Products (Metric Units)

Maximum
Ceiling
Height

(m)

Maximum Storage
Height

(m)

Ceiling Sprinkler Protection Criteria

Water Supply
Duration

(hr)

Hose Stream
Demand
(L/min)

Sprinkler Type/
Nominal Orifice
(L/min/bar0.5)

Response/
Nominal

Temperature
Rating

Design
Density/Area
(# sprinklers
@ discharge

pressure)

7.6 4.6 ESFR-pendent 
K = 200

FR/Ordinary 12 @ 3.4 bar 1 950

ESFR-pendent 
K = 240

FR/Ordinary 12 @ 2.4 bar 1 950

ESFR-pendent 
K = 320

FR/Ordinary 12 @ 1.7 bar 1 950

ESFR-pendent 
K = 360

FR/Ordinary 12 @ 1.7 bar 1 950

9.1 4.6 ESFR-pendent 
K = 200

FR/Ordinary 12 @ 5.2 bar 1 950

ESFR-pendent 
K = 240

FR/Ordinary 12 @ 3.6 bar 1 950

ESFR-pendent 
K = 320

FR/Ordinary 12 @ 3.1 bar 1 950

ESFR-pendent 
K = 360

FR/Ordinary 12 @ 1.7 bar 1 950

FR: Fast response. ESFR: Early suppression fast response.

Δ Table 6.4.2.7(d) Palletized and Solid Pile Storage of Uncartoned Level 2 Aerosol Products (English Units)

Maximum
Ceiling
Height

(ft)

Maximum Storage
Height

(ft)

Ceiling Sprinkler Protection Criteria

Water Supply
Duration

(hr)

Hose Stream
Demand
(gpm)

Sprinkler Type/
Nominal Orifice

(gpm/psi0.5)

Response/
Nominal

Temperature
Rating

Design
Density/Area
(# sprinklers
@ discharge

pressure)

25 15 ESFR-pendent 
K = 14.0

FR/Ordinary 12 @ 50 psi 1 250

ESFR-pendent 
K = 16.8

FR/Ordinary 12 @ 35 psi 1 250

ESFR-pendent 
K = 22.4

FR/Ordinary 12 @ 25 psi 1 250

ESFR-pendent 
K = 25.2

FR/Ordinary 12 @ 25 psi 1 250

30 15 ESFR-pendent 
K = 14.0

FR/Ordinary 12 @ 75 psi 1 250

ESFR-pendent 
K = 16.8

FR/Ordinary 12 @ 52 psi 1 250

ESFR-pendent 
K = 22.4

FR/Ordinary 12 @ 45 psi 1 250

ESFR-pendent 
K = 25.2

FR/Ordinary 12 @ 25 psi 1 250

FR: Fast response. ESFR: Early suppression fast response.

Full document details: NFPA 30B 2019
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Δ Table 6.4.2.7(e) Rack Storage of Cartoned Level 2 Aerosol Products (Metric Units)

Maximum
Roof

Height
(m)

Maximum
Storage
Height

(m)

Ceiling Sprinkler Protection Criteria In-Rack Sprinkler Protection Criteria

Hose
Stream

Demand
(L/min)

Water
Supply

Duration
(hr)

Sprinkler
Type/

Nominal
Orifice

(L/min/
bar0.5)

Response/
Nominal

Temperature
Rating

Design
Density/Area
(# sprinklers
@ discharge

pressure) Layout

Sprinkler Type

Discharge
Flow

(L/min)

Sprinkler
Type/

Nominal
Orifice

(L/min/
bar0.5)

Response/
Nominal

Temperature
Rating

7.6 6.1 ESFR-
pendent 
K = 200

FR/
Ordinary

12 @ 3.4 bar* NA NA NA NA 950 1

ESFR-
pendent 
K = 240

FR/
Ordinary

12 @ 2.4 bar* NA NA NA NA 950 1

ESFR-
pendent 
K = 320

FR/
Ordinary

12 @ 1.7 bar* NA NA NA NA 950 1

ESFR-
pendent 
K = 360

FR/
Ordinary

12 @ 1.7 bar* NA NA NA NA 950 1

9.1 4.6 ESFR-
pendent 
K = 200

FR/
Ordinary

12 @ 3.4 bar* NA NA NA NA 950 1

ESFR-
pendent 
K = 240

FR/
Ordinary

12 @ 2.4 bar* NA NA NA NA 950 1

ESFR-
pendent 
K = 320

FR/
Ordinary

12 @ 1.7 bar* NA NA NA NA 950 1

ESFR-
pendent 
K = 360

FR/
Ordinary

12 @ 1.7 bar* NA NA NA NA 950 1

6.1 Spray 
K ≥ 115

SR/High 12 mm/min 
over 
232 m2

Figure 
6.4.2.7(a)

Spray 
K ≥ 80

QR/
Ordinary

114 1900 2

7.6 ESFR-
pendent 
K = 200

FR/
Ordinary

12 @ 3.4 bar Figure 
6.4.2.7(a)

Spray 
K ≥ 80

QR/
Ordinary

114 950 1

ESFR-
pendent 
K = 240

FR/
Ordinary

12 @ 2.4 bar Figure 
6.4.2.7(a)

Spray 
K ≥ 80

QR/
Ordinary

114 950 1

ESFR-
pendent 
K = 320

FR/
Ordinary

12 @ 1.7 bar Figure 
6.4.2.7(a)

Spray 
K ≥ 80

QR/
Ordinary

114 950 1

ESFR-
pendent 
K = 360

FR/
Ordinary

12 @ 1.7 bar Figure 
6.4.2.7(a)

Spray 
K ≥ 80

QR/
Ordinary

114 950 1

Spray 
K ≥ 160

SR/High 16 mm/min 
over 
232 m2

Figure 
6.4.2.7(a)

Spray 
K ≥ 80

SR or QR/
Ordinary

114 1900 2

Unlimited Unlimited See Protection for Level 3 Aerosols with Unlimited Building and Storage Heights

FR: Fast response. QR: Quick response. SR: Standard response. ESFR: Early suppression fast response. NA: Not applicable.
Note: See 6.4.2.9.1 for in-rack sprinkler design.
*Ceiling-only protection design permitted only for single- and double-row rack arrangements.
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Δ Table 6.4.2.7(f) Rack Storage of Cartoned Level 2 Aerosol Products (English Units)

Maximum
Roof

Height
(ft)

Maximum
Storage
Height

(ft)

Ceiling Sprinkler Protection Criteria In-Rack Sprinkler Protection Criteria

Hose
Stream

Demand
(gpm)

Water
Supply

Duration
(hr)

Sprinkler
Type/

Nominal
Orifice

(gpm/psi0.5)

Response/
Nominal

Temperature
Rating

Design Density/
Area

(# sprinklers
@ discharge

pressure) Layout

Sprinkler Type

Discharge
Flow

(gpm)

Sprinkler
Type/Nominal

Orifice
(gpm/psi0.5)

Response/
Nominal

Temperature
Rating

25 20 ESFR-
pendent 
K = 14.0

FR/
Ordinary

12 @ 50 psi* NA NA NA NA 250 1

ESFR-
pendent 
K = 16.8

FR/
Ordinary

12 @ 35 psi* NA NA NA NA 250 1

ESFR-
pendent 
K = 22.4

FR/
Ordinary

12 @ 25 psi* NA NA NA NA 250 1

ESFR-K = 
25.2

FR/
Ordinary

12 @ 25 psi* NA NA NA NA 250 1

30 15 ESFR-
pendent 
K = 14.0

FR/
Ordinary

12 @ 50 psi* NA NA NA NA 250 1

ESFR-
pendent 
K = 16.8

FR/
Ordinary

12 @ 35 psi* NA NA NA NA 250 1

ESFR-
pendent 
K = 22.4

FR/
Ordinary

12 @ 25 psi* NA NA NA NA 250 1

ESFR-
pendent 
K = 25.2

FR/
Ordinary

12 @ 25 psi* NA NA NA NA 250 1

20 Spray 
K ≥ 8.0

SR/High 0.3 gpm/ft2 
over 2500 ft2

Figure 
6.4.2.7(a)

Spray 
K ≥ 5.6

QR/
Ordinary

30 500 2

25 ESFR-
pendent 
K = 14.0

FR /
Ordinary

12 @ 50 psi Figure 
6.4.2.7(a)

Spray 
K ≥ 5.6

QR/
Ordinary

30 250 1

ESFR-
pendent 
K = 16.8

FR/
Ordinary

12 @ 35 psi Figure 
6.4.2.7(a)

Spray 
K ≥ 5.6

QR/
Ordinary

30 250 1

ESFR-
pendent 
K = 22.4

FR/
Ordinary

12 @ 25 psi Figure 
6.4.2.7(a)

Spray 
K ≥ 5.6

QR/
Ordinary

30 250 1

ESFR-
pendent 
K = 25.2

FR/
Ordinary

12 @ 25 psi Figure 
6.4.2.7(a)

Spray 
K ≥ 5.6

QR/
Ordinary

30 250 1

Spray 
K ≥ 11.2

SR/High 0.4 gpm/ft2 
over 2500 ft2

Figure 
6.4.2.7(a)

Spray 
K ≥ 5.6

SR or QR/
Ordinary

30 500 2

Unlimited Unlimited See Protection for Level 3 Aerosols with Unlimited Building and Storage Heights

FR: Fast response. QR: Quick response. SR: Standard response. ESFR: Early suppression fast response. NA: Not applicable.
Note: See 6.4.2.9.1 for in-rack sprinkler design.
*Ceiling-only protection design permitted only for single- and double-row rack arrangements.

Full document details: NFPA 30B 2019

http://www.avadocuments.com/doc/nfpa-30b-2019
http://www.avadocuments.com/doc/nfpa-30b-2019

