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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS

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

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

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

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

REVISION SYMBOLS IDENTIFYING CHANGES FROM THE PREVIOUS EDITION

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

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

REMINDER: UPDATING OF NFPA STANDARDS

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

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

Updating of NFPA Standards

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

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

Interpretations of NFPA Standards

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

Patents

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

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

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

Law and Regulations

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

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

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

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

For Further Information

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

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be viewed at
no cost at www.nfpa.org/docinfo.
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NFPA® 286

Standard Methods of

Fire Tests for Evaluating Contribution of Wall and Ceiling Interior Finish to
Room Fire Growth

2019 Edition

This edition of NFPA 286, Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling
Interior Finish to Room Fire Growth, was prepared by the Technical Committee on Fire Tests. It was
issued by the Standards Council on November 5, 2018, with an effective date of November 25, 2018,
and supersedes all previous editions.

This edition of NFPA 286 was approved as an American National Standard on November 25, 2018.

Origin and Development of NFPA 286

The 2000 edition was the first edition of this standard. This document was developed in response
to activities associated with the regulation of interior finishes in NFPA 101, Life Safety Code. The Fire
Safety Technical Committee on Furnishings and Contents had proposed modifications to NFPA 265,
Standard Methods of Fire Tests for Evaluating Room Fire Growth Contribution of Textile Wall Coverings, for the
1997 edition of NFPA 101. These modifications would have established a test protocol that was not
appropriate to the scope of NFPA 265. NFPA 286 addresses those concerns associated with interior
finishes that do not remain in place during testing to NFPA 265 test protocols.

The 2006 edition included a complete editorial rewrite for compliance with the Manual of Style for
NFPA Technical Committee Documents. Further organizational and editorial changes were made to
improve the application of the test method, particularly with regard to the test procedure. The
purpose of the document was revised to clarify the document’s intent. Technical changes addressed
recording and documentation of the fire test.

The 2011 edition expanded the scope of the document to include provisions for all wall and
ceiling interior finish. A new annex section addressing acceptance criteria was added.

The 2015 edition included a new section on laminated products and revised test procedures to be
consistent with NFPA 285.

The 2019 edition includes options for substrate materials. The change allows users to select a
substrate based on the intended installation.
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the Association or any document developed by the committee on which the member serves.

Committee Scope: This Committee shall have primary responsibility for documents on fire

testing procedures, for reviewing existing fire test standards and recommending appropriate
action to NFPA, for recommending the application of and advising on the interpretation of
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NFPA 286

Standard Methods of

Fire Tests for Evaluating Contribution of Wall
and Ceiling Interior Finish to Room Fire
Growth

2019 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and
Disclaimers Concerning NFPA Standards.” They can also be viewed
at www.nfpa.org/disclaimers or obtained on request from NFPA.

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

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

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

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

Chapter 1 Administration

1.1* Scope. This standard describes a method for determin-
ing the contribution of interior finish materials to room fire
growth during specified fire exposure conditions.

1.1.1 This method is intended for the evaluation of the flam-
mability characteristics of wall and ceiling interior finish, where
such materials constitute the exposed interior surfaces of build-
ings.

1.1.2 This fire test method is not intended for the evaluation
of fire resistance of assemblies, nor is it intended for the evalua-
tion of the effect of fires that originate within a wall assembly.

Shaded text = Revisions. A = Text deletions and figure/table revisions.
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1.1.3 This standard specifies three types of specimen mount-
ing, depending on the application of the interior finish mate-
rial, as follows:

(1)  Three walls (for interior finish to be used on walls only)

(2) Three walls and the ceiling (for interior finish to be used
on walls and ceilings)

(3) The ceiling alone (for interior finish to be used on ceil-
ings only)

1.2 Purpose.

1.2.1 This method of test measures certain fire performance
characteristics of interior finish materials in an enclosure
under specified fire exposure conditions.

1.2.2 This method of test determines the potential extent to
which the interior finish materials contribute to fire growth in
a room, including the heat and smoke released, the combus-
tion products released, and the potential for fire spread
beyond the room, under the particular conditions simulated.

1.2.3 The method of test provides the following:

(1) Extent of fire growth in the fire test room

(2) Rate of heat release by the specimen

(3) Total heat released by the specimen

(4) Time to flashover in the fire test room if flashover occurs

(5) Time to flame extension beyond the doorway of the fire
test room if flame extension occurs

(6) Total heat flux incident to the floor of the fire test room

(7) Upper level gas temperature in the fire test room

(8) Smoke obscuration, as determined in the exhaust duct

(9) Production of carbon monoxide, as determined in the
exhaust duct

(10) Emissions of other combustion gases, as determined in

the exhaust duct

1.2.4 This method does not provide data that can be general-
ized to apply to rooms or spaces of different shapes, sizes, and
ventilation.

1.2.5 The performance observed in the test is based on the
test conditions.

1.2.6 If a test specimen is exposed to a different environment,
as in an actual fire, the performance of the specimen can be
different.

1.2.7 The method of test does not provide the following:
(1) Full information concerning toxicity of combustion gases
(2) Fire resistance of wall-ceiling systems

1.3 Application.

1.3.1 The specimen is tested by using the ignition source
described in 1.3.10.

1.3.2 Ceiling finish materials are tested mounted on the ceil-
ing only.

1.3.3 For materials intended for use only as interior wall
finish, the specimen is mounted on three walls of the fire test
room.

1.3.4 For materials intended for use as interior wall and ceil-
ing finish, the specimen is mounted on three walls and on the
ceiling of the fire test room.
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1.3.5 These methods use a gas burner to produce a diffusion
flame to expose the walls in the corner of a fire test room
2.44m x 3.66 m x 2.44 m (8 ft x 12 ft x 8 ft).

1.3.6 The burner produces a prescribed rate of heat output, as
described in 1.3.10.

1.3.7 The contribution of the interior finish material to fire
growth is measured by constant monitoring of the following:

(1) Incident heat flux on the center of the floor

(2) Temperature of the gases in the upper part of the fire test
room

(8) Rate of heat release

(4) Smoke release

(5) Time to flashover

1.3.8 The test is conducted with natural ventilation to the fire
test room provided through a single doorway that is 0.78 m x
2.02 m (30.75 in. x 79.50 in.).

1.3.9 The combustion products are collected in a hood that
feeds into a plenum connected to an exhaust duct in which
measurements of the gas velocity, temperature, smoke obscura-
tion, and concentrations of selected gases are made.

1.3.10* The ignition source is a gas burner that is capable of
supplying a net rate of heat output of 40 kW for 5 minutes
followed by 160 kW for 10 minutes, for a total exposure period
of 15 minutes.

1.3.11 Flashover is considered to have occurred when any two
of the conditions indicated in 9.1(10) have been attained.

Chapter 2 Referenced Publications

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

2.2 NFPA Publications. (Reserved)
2.3 Other Publications.

2.3.1 ASTM Publications. ASTM International, 100 Barr
Harbor Drive, West Conshohocken, PA 19428-2959.

ASTM C1186, Standard Specification for Flat Fiber-Cement Sheets,
2008 (2016).

ASTM C1288, Standard Specification for Fiber-Cement Interior
Substrate Sheets, 2017.

ASTM C1396/C1396M, Standard Specification for Gypsum
Board, 2017.

ASTM E136, Standard Test Method for Behavior of Materials in a
Vertical Tube Furnace at 750°C, 2016a.

2.3.2 CSA Group Publications. CSA Group, 178 Rexdale
Blvd., Toronto, ON M9W 1R3, Canada.

CSA Standard O121, Douglas Fir Plywood, 2009 (R2013).

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

NIST Voluntary Product Standard PS 1, Structural Plywood,
2009.
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2.3.4 Other Publications.

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

2.4 References for Extracts in Mandatory Sections.

NFPA 101°, Life Safety Code®, 2018 edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall be
defined using their ordinarily accepted meanings within the
context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.
3.2.1 Shall. Indicates a mandatory requirement.

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

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

3.3 General Definitions.

A 3.3.1 Average Upper Gas Layer Temperature. Temperature

based on the average of the four ceiling quadrant thermocou-
ples and the center of the room ceiling thermocouple.

3.3.2 Site-Fabricated Stretch System. A system, fabricated on-
site, and intended for acoustical, tackable, or aesthetic purpo-
ses, that is comprised of three elements: (1) a frame
(constructed of plastic, wood, metal, or other material) used to
hold fabric in place, (2) a core material (infill, with the correct
properties for the application), and (3) an outside layer,
comprised of a textile, fabric, or vinyl, that is stretched taut and
held in place by tension or mechanical fasteners via the frame.
[101,2018]

3.3.3* Textile. A fabric made of natural or man-made fibers.

Chapter 4 Test Equipment

4.1 Ignition Source.

4.1.1* The ignition source for the test shall be a gas burner
with a nominal 305 mm x 305 mm (12 in. x 12 in.) porous top
surface, as shown in Figure 4.1.1.

4.1.1.1 The material specified in 4.1.1 shall be a minimum
102 mm (4 in.) layer of white Ottawa sand used to provide the
horizontal surface through which the gas is supplied.
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TEST EQUIPMENT 286-7

‘4— 305 mm (12in.) —>‘ 4.2 Geometry and Construction of the Fire Test Room.

4.2.1* The interior dimensions of the floor of the fire test

White Ottawa room, when the specimens are in place, shall be as shown in

silica sand Figure 4.2.1 and shall measure 2.44 m + 0.05 m x 3.66 m
+0.0bm (8ft+2in. x 12 ft + 2 in.).
76 mm (31in.) 4.2.1.1 The finished ceiling shall be 2.44 m + 0.05 m (8 ft

+ 2 in.) above the floor.

| Jd<—a
g o 4.2.1.2 There shall be four walls at right angles defining the
A fire test room as shown in Figure 4.2.1.

4.2.2* The fire test room shall be placed indoors in a draft-
free, heated space that is large enough to ensure that the
surroundings do not influence the test fire.

4.2.3 There shall be a 0.78 m + 0.02 m x 2.02 m + 0.02 m
TOP VIEW (30.75 in. + 0.75 in. x 79.50 in. + 0.75 in.) doorway in the
center of one of the 2.44 m x 2.44 m (8 ft x 8 ft) walls, and
White Ottawa silica sand there shall be no other wall, floor, or ceiling openings that

allow ventilation.

4.2.4* The fire test room shall meet the following criteria:

T
A
© Nominal 19 mm .
£ (0.75 in.) pipe (1) The room shall be a framed (with wood or metal studs)
S or concrete block structure.
S oW1 (2) The inside surface of the walls, ceiling, and floor shall be
L <«— Gas of calcium silicate board of 500 kg/m® to 800 kg/m®
(31 Ib/ft? to 50 Ib/ft%) density and shall be a minimum of
SIDE VIEW A-A 12 mm (0.5 in.) in nominal thickness or shall be of fire-

rated (Type X) gypsum wallboard that is at least 12 mm

FIGURE 4.1.1  Gas Burner. (0.5 in.) in nominal thickness.

4.2.5 The doorframe shall be constructed such that it remains
unchanged during the test period to a tolerance of +1 percent
in height and width.

4.1.1.2 A burner using a layer of sand as specified in 4.1.1.1
shall be used for test specimens with a potential for dripping.

4.1.2 The top surface of the burner through which the gas is
applied shall be located horizontally 300 mm + 50 mm (12 in.
+ 2 in.) above the floor.

4.1.2.1 The burner enclosure shall be in contact with both
walls in a corner of the fire test room, opposite from the door.

4.1.3 The gas supply to the burner shall be of C.P. grade
propane (99 percent purity).

\

4.1.3.1 Flow rates of gas shall be calculated using a net heat of 3'2%'}&2'3?)“1

combustion of propane of 85 MJ/m?® (2280 Btu/ft®) at standard
conditions of 101 kPa pressure (absolute pressure of 14.7 psi)
and 20°C (68°F) temperature.

4.1.3.2 The gas flow rate shall be metered throughout the test,

with an accuracy of at least +3 percent. (Sg'.;g m_i:_,o(j%%%)
4.1.3.3 The heat output to the burner shall be controlled € T -
within +5 percent of the prescribed value. 8¢ E£ LTI 2
(<IN qw -~

4.1.4% The gas supply to the burner shall produce a net heat Jé';;' %E»"
output of 40 kW + 1 kW for the first 5 minutes, followed by a I® I
net heat output of 160 kW + 5 kW for the next 10 minutes. o / Nio

f”’ N 2
4.1.5 The burner design shall allow switching from the first pre ¢t’
fixed net heat output of 40 kW to the second fixed net heat -
output of 160 kW within 10 seconds. ‘4— 2.44m+0.05m —>

(8ft£2in.)
4.1.6 Burner controls shall be provided for automatic shutoff
of the gas supply if flameout occurs. A FIGURE 4.2.1 Interior Fire Test Room Dimensions and

Interior D Di ions.
4.1.7 The burner shall be ignited by a pilot burner or a nterior Doorway Dimensions

remotely controlled spark igniter.
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