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Updating of NFPA Documents  
Users of  NFPA codes, standards, recommended practices, and guides (“NFPA Documents”) should be aware that these documents may be 

superseded at any time by the issuance of new editions or may be amended from time to time through the issuance of Tentative Interim Amendments. 
An official NFPA Document at any point in time consists of the current edition of the document together with any Tentative Interim Amendments 
and any Errata then in effect. In order to determine whether a given document is the current edition and whether it has been amended through the 
issuance of Tentative Interim Amendments or corrected through the issuance of Errata, consult appropriate NFPA publications such as the National 
Fire Codes® Subscription Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed below. 

 
Interpretations of NFPA Documents  
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Documents. 
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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 Document 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 Documents 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 
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Copyrights  
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This edition of NFPA 253, Standard Method of Test for Critical Radiant Flux of Floor Covering
Systems Using a Radiant Heat Energy Source, was prepared by the Technical Committee on Fire
Tests. It was issued by the Standards Council on December 14, 2010, with an effective date of
January 3, 2011, and supersedes all previous editions.

This edition of NFPA 253 was approved as an American National Standard on January 3, 2011.

Origin and Development of NFPA 253
Experience suggests that during the early stages of a fire, floor covering systems seldom act

as a fire-spread medium. However, in a few fires involving multiple-occupancy buildings, the
floor covering materials in corridors were primarily responsible for fire spread over a consid-
erable distance. Those situations caused grave concern and pointed to the need for a realistic
test to evaluate the flame spread of floor covering systems.

The inception of the flooring radiant panel test was at the Armstrong Cork Company in 1966.
In 1972, conceptualization of critical radiant flux (W/cm2 at extinguishment) as a measure of
flame spread hazard was underway at the National Bureau of Standards (NBS). It was determined
in the course of NBS work on model corridor fire tests that the radiant energy levels incident on
the floor covering had a considerable influence on whether or not flaming combustion would
propagate. Accordingly, it was natural to apply the critical radiant flux concept, and, in 1973, the
NBS prepared a draft of the flooring radiant panel test.

In 1975, the Technical Committee on Fire Tests began its evaluation of the proposed test
methods, which culminated in the adoption of the test as an official NFPA standard in May 1978.
The standard was revised in 1984 and 1990.

The 1995 edition included significant improvements based on work conducted by the Na-
tional Institute of Standards and Technology (NIST) and the carpet industry. Those findings
improved the overall application of the standard and provided measured improvement in test
precision. Other changes included a new pilot burner and reduction of the variation in the airflow
through the chamber, which reduced the variability of data. Revisions also were made to eliminate
“permissive” language. The revisions created closer harmony with ASTM E 648, Standard Test
Method for Critical Radiant Flux of Floor-Covering Systems Using a Radiant Heat Energy Source.

The 2000 edition was a reconfirmation of the 1995 edition.
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 clarify the requirements of the test method. Provisions regarding safety precautions
were moved to the annexes, and additional details were provided on simulating a concrete
floor during the test.

The 2011 edition has been revised to create uniformity with other fire test standards.
Provisions for laminate floor mounting have been added to Chapter 5.

253–1

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

Full document details: NFPA 253 2011

http://www.avadocuments.com/doc/nfpa-253-2011
http://www.avadocuments.com/doc/nfpa-253-2011


Technical Committee on Fire Tests

William E. Fitch, Chair
Phyrefish Enterprises, Inc., FL [SE]

Farid Alfawakhiri, American Iron and Steel Institute,
IL [M]
Barry L. Badders, Jr., Southwest Research Institute,
TX [RT]
Jesse J. Beitel, Hughes Associates, Inc., MD [SE]
Robert G. Bill, Jr., FM Global, MA [I]
Gordon H. Damant, Inter-City Testing & Consulting
Corp. of California, CA [SE]
Thomas W. Fritz, Armstrong World Industries, Inc.,
PA [M]
Gordon E. Hartzell, Hartzell Consulting, Inc., TX [SE]
Marcelo M. Hirschler, GBH International, CA [SE]
Alfred J. Hogan, Winter Haven, FL [E]

Rep. International Fire Marshals Association
William E. Koffel, Koffel Associates, Inc., MD [SE]
James R. Lawson, National Institute of Standards
& Technology, MD [RT]

Michael E. Luna, Intertek Testing Services, TX [RT]
Andre W. Marshall, University of Maryland, MD [SE]
Rodney A. McPhee, Canadian Wood Council,
anada [M]
Kathleen A. Newman, Firetect, CA [M]
David T. Sheppard, U.S. Bureau of Alcohol, Tobacco,
Firearms & Explosives, MD [RT]
Dwayne E. Sloan, Underwriters Laboratories Inc.,
NC [RT]
Kuma Sumathipala, American Forest & Paper
Association, DC [M]
T. Hugh Talley, Hugh Talley Company, TN [M]

Rep. Upholstered Furniture Action Council
Rick Thornberry, The Code Consortium, Inc., CA [SE]
Robert A. Wessel, Gypsum Association, MD [M]

Alternates

Scott W. Adams, Park City Fire Service District, UT [E]
(Alt. to A. J. Hogan)

Richard J. Davis, FM Global, MA [I]
(Alt. to R. G. Bill, Jr.)

David M. Ewan, Southwest Research Institute, TX [RT]
(Alt. to B. L. Badders, Jr.)

Sam W. Francis, American Forest & Paper Association,
PA [M]

(Alt. to K. Sumathipala)
Richard G. Gann, National Institute of Standards
& Technology, MD [RT]

(Alt. to J. R. Lawson)
Paul A. Hough, Armstrong World Industries, Inc., PA [M]

(Alt. to T. W. Fritz)

James K. Lathrop, Koffel Associates, Inc., CT [SE]
(Alt. to W. E. Koffel)

James A. Milke, University of Maryland, MD [SE]
(Alt. to A. W. Marshall)

Arthur J. Parker, Hughes Associates, Inc., MD [SE]
(Alt. to J. J. Beitel)

Deggary N. Priest, Intertek Testing Services, TX [RT]
(Alt. to M. E. Luna)

Robert J. Wills, American Iron and Steel Institute,
AL [M]

(Alt. to F. Alfawakhiri)
Joe Ziolkowski, American Furniture Manufacturers
Association, NC [M]

(Alt. to T. H. Talley)

Nonvoting

Robert H. Barker, American Fiber Manufacturers
Association, VA [M]

Rohit Khanna, U.S. Consumer Product Safety
Commission, MD [C]

Tracy L. Golinveaux, NFPA Staff Liaison

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

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

Committee Scope: This Committee shall have primary responsibility for documents on fire testing proce-
dures, for reviewing existing fire test standards and recommending appropriate action to NFPA, for recom-
mending the application of and advising on the interpretation of acceptable test standards for fire problems
of concern to NFPA technical committees and members, and for acting in a liaison capacity between NFPA
and the committees of other organizations writing fire test standards. This Committee does not cover fire
tests that are used to evaluate extinguishing agents, devices, or systems.

253–2 CRITICAL RADIANT FLUX OF FLOOR COVERING SYSTEMS USING A RADIANT HEAT ENERGY SOURCE

2011 Edition

Full document details: NFPA 253 2011

http://www.avadocuments.com/doc/nfpa-253-2011
http://www.avadocuments.com/doc/nfpa-253-2011


Contents

Chapter 1 Administration ............................... 253– 4
1.1 Scope ................................................ 253– 4
1.2 Purpose ............................................. 253– 4
1.3 Application ......................................... 253– 4
1.4 Summary of Test Method ....................... 253– 4

Chapter 2 Referenced Publications ................... 253– 4
2.1 General .............................................. 253– 4
2.2 NFPA Publications. (Reserved) ................ 253– 4
2.3 Other Publications ............................... 253– 4
2.4 References for Extracts in Mandatory

Sections. (Reserved) ............................. 253– 4

Chapter 3 Definitions .................................... 253– 5
3.1 General .............................................. 253– 5
3.2 NFPA Official Definitions ....................... 253– 5
3.3 General Definitions .............................. 253– 5

Chapter 4 Test Apparatus ............................... 253– 6
4.1 Radiant Panel Test Apparatus .................. 253– 6
4.2 Test Chamber ...................................... 253– 6
4.3 Radiant Heat Energy Source ................... 253– 6
4.4 Specimen Holder ................................. 253– 7
4.5 Pilot Burner ........................................ 253– 7
4.6 Thermocouples ................................... 253– 7
4.7 Exhaust Hood ..................................... 253– 8
4.8 Dummy Specimen ................................ 253– 8
4.9 Timer ................................................ 253– 9

Chapter 5 Test Specimens ............................... 253– 9
5.1 Sampling Procedure ............................. 253– 9
5.2 Specimen Size and Mounting .................. 253– 9
5.3 Specimen Conditioning ......................... 253–10

Chapter 6 Radiant Heat Energy Flux Profile
Standardization .............................. 253–10

6.1 Procedure .......................................... 253–10

Chapter 7 Test Procedure ............................... 253–11
7.1 Pretest Heating .................................... 253–11
7.2 Sample Mounting ................................. 253–11
7.3 Ignition of Pilot Burner ......................... 253–11
7.4 Flame Propagation of Specimen .............. 253–11
7.5 Completion of Test ............................... 253–11
7.6 Data Collection and Recording ............... 253–12
7.7 Removal of Specimen ............................ 253–12
7.8 Subsequent Testing ............................... 253–12
7.9 Extent of Flame Travel After a Prescribed

Period ............................................... 253–12

Chapter 8 Calculations ................................... 253–12
8.1 General .............................................. 253–12
8.2 Formulas ............................................ 253–12

Chapter 9 Report .......................................... 253–12
9.1 Required Information ........................... 253–12

Annex A Explanatory Material ......................... 253–12

Annex B Procedure for Calibration of
Apparatus ....................................... 253–13

Annex C Sample Data Logs ............................. 253–13

Annex D Commentary on Critical Radiant Flux
Test ............................................... 253–14

Annex E Precision and Bias ............................. 253–16

Annex F Safety Precautions ............................. 253–17

Annex G Informational References .................. 253–17

Index ........................................................... 253–18

253–3CONTENTS

2011 Edition

Full document details: NFPA 253 2011

http://www.avadocuments.com/doc/nfpa-253-2011
http://www.avadocuments.com/doc/nfpa-253-2011


NFPA 253

Standard Method of Test for

Critical Radiant Flux of Floor Covering
Systems Using a Radiant Heat Energy Source

2011 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 Dis-
claimers Concerning NFPA Documents.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

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

Changes other than editorial are indicated by a vertical rule
beside the paragraph, table, or figure in which the change oc-
curred. These rules are included as an aid to the user in identify-
ing changes from the previous edition. Where one or more com-
plete paragraphs have been deleted, the deletion is indicated by
a bullet (•) between the paragraphs that remain.

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

Chapter 1 Administration

1.1 Scope.

1.1.1 This fire test response standard describes a procedure
for measuring critical radiant flux behavior of horizontally
mounted floor covering systems exposed to a flaming ignition
source in a graded, radiant heat energy environment within a
test chamber.

1.1.2* This fire test response standard measures the critical radi-
ant flux at flameout and provides a basis for estimating one as-
pect of fire exposure behavior for floor covering systems.

1.2 Purpose.

1.2.1* The standard was developed to simulate an important
fire exposure component in fires that develop in corridors or
exitways of buildings and is not intended for routine use in
estimating flame spread behavior of floor covering in building
areas other than corridors or exitways.

1.2.2 This fire test response standard is designed to provide a
basis for estimating one aspect of the fire exposure behavior of
a floor covering system installed in a building corridor.

1.2.3 The test environment simulates conditions that have
been observed and defined in full-scale corridor experiments.

1.3 Application.

1.3.1 This standard is used to measure and describe the re-
sponse of materials, products, or assemblies to heat and flame
under controlled conditions and is not to be used to describe
or appraise the fire hazard or fire risk of materials, products,
or assemblies under actual fire conditions.

1.3.2 The results of the test are permitted to be used as ele-
ments of a fire hazard assessment or a fire risk assessment that

takes into account all factors that are pertinent to an assess-
ment of the fire hazard or fire risk of a particular end use.

1.3.3* This standard does not purport to address all safety
problems associated with its use.

1.3.4 The user of this standard is responsible for establishing
appropriate safety and health practices and determining the
applicability of regulatory limitations prior to use.

1.3.5 The fundamental assumption inherent in the test is that
critical radiant flux is one measure of the sensitivity to flame
spread of floor covering systems located in a building corridor.

1.3.6 The test is suitable for regulatory statutes, specification
acceptance, design purposes, or development and research.

1.3.7 The test is applicable to floor covering system speci-
mens that follow or simulate accepted installation practice.

1.3.8 Tests on the individual elements of a floor system are
not valid for evaluation of the flooring system.

1.4 Summary of Test Method. The basic elements of the test
chamber include an air–gas–fueled radiant heat energy panel
inclined at 30 degrees to and directed at a horizontally
mounted floor covering system specimen.

1.4.1 The radiant panel generates a radiant energy flux distribu-
tion along the 1000 mm length of the test specimen from a nomi-
nal maximum of 1.0 W/cm2 to a minimum of 0.1 W/cm2.

1.4.2 The test is initiated by open-flame ignition from a pilot
burner.

1.4.3 The distance burned to flameout is converted to
W/cm2 from the flux profile graph shown in Figure 1.4.3 and
is reported as critical radiant flux W/cm2.

1.4.4 The specimen can be mounted over underlayment or
over a simulated concrete structural floor, bonded to a simu-
lated structural floor, or otherwise mounted in a typical and
representative way.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered 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 Har-
bor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.

ASTM C 1186, Standard Specification for Flat Non-Asbestos
Fiber-Cement Sheets, 2008.

ASTM E 136, Standard Test Method for Behavior of Materials in
a Vertical Tube Furnace at 750°C, 2009.

ASTM E 171, Standard Specification for Standard Atmospheres for
Conditioning and Testing Flexible Barrier Materials, 1994 (2007).

2.3.2 Other Publications.

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

2.4 References for Extracts in Mandatory Sections. (Re-
served)
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Chapter 3 Definitions

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

3.2 NFPA Official Definitions.

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

3.2.2 Shall. Indicates a mandatory requirement.

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

3.2.4 Standard. A document, the main text of which contains
only mandatory provisions using the word “shall” to indicate
requirements and which is in a form generally suitable for
mandatory reference by another standard or code or for adop-
tion into law. Nonmandatory provisions shall be located in an
appendix or annex, footnote, or fine-print note and are not to
be considered a part of the requirements of a standard.

3.3 General Definitions.

3.3.1 Blackbody Temperature. The temperature of a perfect
radiator having a surface with an emissivity of unity and, there-
fore, a reflectivity of zero (0).

3.3.2 Corridor. An enclosed space connecting a room or
compartment with an exit that includes normal extensions,
such as lobbies and other enlarged spaces.

3.3.3 Critical Radiant Flux. The level of incident radiant heat
energy in units of W/cm2 on a floor covering system at the
most distant flameout point.

3.3.4* Flameout. The time period measured from the point
in time identified as time zero at which the specimen is moved
into the chamber and the door is closed to the point in time at
which the last vestige of flame or glow disappears from the
surface of the test specimen, frequently accompanied by a fi-
nal puff of smoke.

3.3.5 Floor Covering. An essentially planar material with a
small thickness in comparison to its length or width, which is
laid on a floor to enhance the beauty, comfort, and utility of
the floor.

3.3.6 Floor Covering System. A single material, composite, or
assembly composed of the floor covering and related installa-
tion components such as adhesive or cushion, if any.

3.3.7 Flooring. A primary floor surface or a final floor sur-
face.

3.3.8 Flux Profile. The curve of incident radiant heat energy
on the specimen plane relative to the distance from the point
of initiation of flaming ignition (i.e., 0 mm).

3.3.9 Standard Simulated Concrete Subfloor. Uncoated fiber-
reinforced cement board with a nominal thickness of 6.3 mm
and a density of 1442 kg/m3 ±160 kg/m3.

3.3.10 Total Flux Meter. The instrument used to measure the
level of radiant heat energy incident on the specimen plane at
any point.
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Example operating conditions
Blackbody temperature 490∞C
Chamber temperature with bottom
    open 171∞C
Gas flow (96% methane) 1.1 m3/hr
Airflow 16.4 m3/hr
(Profile determined at equilibrium. 
Chamber closed. Dummy specimen 
in place.)

Instrumentation
Total heat flux meter-medtherm
Model No. 64-2-20, Serial No. 124421
(Calibrated at NBS by optical
    radiation group 8-29-74)
Digital voltmeter-kiethley
Model No. 160 range used 0–10 mV

Panel
No. 1 radiant burner 305 mm ¥ 457 mm
Radiant heating limited pattern
No. 2458 NBS P.O.S-402857-74
Installed 9-3-74

W
/c

m
2

FIGURE 1.4.3 Standard Radiant Heat Energy Flux Profile.
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