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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING THIS DOCUMENT

Notice and Disclaimer of Liability Concerning the Use of NFPA Documents

NFPA codes, standards, recommended practices, and guides, of which the document contained herein is one, are de-
veloped 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 develop-
ment of consensus, it does not independently test, evaluate, or verify the accuracy of any information or the soundness
of any judgments contained in its codes and 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 this document. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any information
published herein.

In issuing and making this document 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 this document.
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.

Important Notices and Disclaimers continued on inside back cover.
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA DOCUMENTS 
(Continued from inside front cover)

ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Documents
Users of NFPA codes, standards, recommended practices, and guides should be aware that these documents may be su-

perseded at any time by the issuance of new editions or may be amended from time to time through the issuance of Tenta-
tive 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 doc-
ument 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 Subscrip-
tion Service, visit the NFPA website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Documents
A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing Com-

mittee Projects shall not be considered the official position of NFPA or any of its Committees and shall not be consid-
ered 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 asserted in connection with any

items which are mentioned in or are the subject of NFPA codes, standards, recommended practices, and guides, and the
NFPA disclaims liability for the infringement of any patent resulting from the use of or reliance on these documents.
Users of these documents are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, is entirely their own responsibility.
NFPA adheres to applicable policies of the American National Standards Institute with respect to patents.  For further
information, contact the NFPA at the address listed below.

Laws & Regulations
Users of these 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 compli-
ance with applicable laws, and these documents may not be construed as doing so.

Copyrights
This document is copyrighted by the NFPA.  It is 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 this document available for use and adoption by public au-
thorities and private users, the NFPA does not waive any rights in copyright to this document.

Adoption by Reference.  Use of NFPA documents for regulatory purposes should be accomplished through adop-
tion 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 in-
strument.  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 ques-
tions concerning adoption of NFPA documents, contact NFPA at the address below.

For Further Information
All questions or other communications relating to NFPA codes, standards, recommended practices, and guides and

all requests for information on NFPA procedures governing its codes and standards development process, including in-
formation on the procedures for requesting Formal Interpretations, for proposing Tentative Interim Amendments, and
for proposing revisions to NFPA documents during regular revision cycles, should be sent to NFPA headquarters, ad-
dressed to the attention of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA
02269-9101.

For more information about NFPA, visit the NFPA website at www.nfpa.org. 
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NFPA 272

Standard Method of Test for

Heat and Visible Smoke Release Rates for Upholstered
Furniture Components or Composites and Mattresses

Using an Oxygen Consumption Calorimeter

2003 Edition

This edition of NFPA 272, Standard Method of Test for Heat and Visible Smoke Release Rates for
pholstered Furniture Components or Composites and Mattresses Using an Oxygen Consumption Calo-

imeter, was prepared by the Technical Committee on Fire Tests and acted on by NFPA at its
ovember Association Technical Meeting held November 16–20, 2002, in Atlanta, GA. It was

ssued by the Standards Council on January 17, 2003, with an effective date of February 6, 2003,
nd supersedes all previous editions.

This edition of NFPA272 was approved as anAmerican National Standard on January 17, 2003.

Origin and Development of NFPA 272
In 1998 (F98) NFPA 264A was renumbered as NFPA 272 to coordinate a family of docu-

ents that will be relying on NFPA 271 as the base document for specifics on the test appara-
us, calibration, and test procedure. The concept is to develop specific documents such as
FPA 272, which provides criteria for the specimen preparation for upholstered furniture

omponents and mattresses.
The original 1990 edition of NFPA 264A was based on the methods of measuring rates of

eat release using an oxygen consumption calorimeter developed at the National Bureau of
tandards (now the National Institute of Standards and Technology) by V. Babrauskas et al. It
ddressed only upholstered furniture and mattresses. The 1994 edition of NFPA 264A was a
econfirmation of the original document, with minor editorial changes, because the methods
f measuring rates of heat release were still being used within the industry in areas such as
roduct development. In testing of other various materials, a new document, NFPA 264,
tandard Method of Test for Heat and Visible Smoke Release Rates for Materials and Products Using an
xygen Consumption Calorimeter, was developed. The NFPA 264 document was closely related to
nd derived from NFPA 264A.

The 1999 edition of NFPA 272 incorporated updated provisions for specimen preparation
s used in current testing practices. Chapter 6 on calculations was updated and revised to
nclude the measurement of smoke obscuration.

The 2003 edition of NFPA 272 incorporates all formatting changes required under the
rovisions of NFPA’s Manual of Style and revised requirements for developing the report of
esults, as described in Chapter 8.
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ests that are used to evaluate extinguishing agents, devices, or systems.

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

OTE: Membership on a committee shall not in and of itself constitute an endorsement of the Association or
ny document developed by the committee on which the member serves.
le The Standard is downloaded from www.bzfxw.com Standard Sharing

http://www.avadocuments.com/doc/nfpa-272-2003
http://www.avadocuments.com/doc/nfpa-272-2003


272–3CONTENTS

Copyright National Fire Pr
Provided by IHS under lice
No reproduction or networ

Full document
Contents
Chapter 1 Administration ............................... 272– 4
1.1 Scope ................................................ 272– 4
1.2 Purpose ............................................. 272– 4
1.3 Application ......................................... 272– 4
1.4 Test Limitations ................................... 272– 4
1.5 Units and Formulas .............................. 272– 4

Chapter 2 Referenced Publications .................. 272– 5
2.1 General .............................................. 272– 5
2.2 NFPA Publication ................................. 272– 5
2.3 Other Publications. (Reserved) ............... 272– 5

Chapter 3 Definitions ................................... 272– 5
3.1 General .............................................. 272– 5
3.2 NFPA Official Definitions ....................... 272– 5
3.3 General Definitions .............................. 272– 5

Chapter 4 Test Apparatus ............................... 272– 5
4.1 General .............................................. 272– 5
4.2 Specific .............................................. 272– 5
4.3 Calibration ......................................... 272– 5

Chapter 5 Test Specimens .............................. 272– 6
5.1 Test Specimens .................................... 272– 6
5.2 Method A ........................................... 272– 6
5.3 Method B ........................................... 272–11
otection Association 
nse with NFPA

Not for Resaking permitted without license from IHS

--`,,,-`-`,,`,,`,`,,`---

 details: NFPA 272 2003
Chapter 6 Test Procedure .............................. 272–11
6.1 Preparation ......................................... 272–11
6.2 Procedure ........................................... 272–11
6.3 Safety Precautions ................................ 272–12

Chapter 7 Calculations .................................. 272–12
7.1 Calibration Constant Using Methane ........ 272–12
7.2 Calculations for Test Specimen ................ 272–12
7.3 Final Numbers ..................................... 272–13

Chapter 8 Report of Results ........................... 272–13
8.1 Report ............................................... 272–13
8.2 All Specimens ...................................... 272–13
8.3 Each Specimen .................................... 272–13
8.4 Averaged Values for All Three Specimens ... 272–13

Annex A Explanatory Material ......................... 272–13

Annex B Precision and Bias ............................ 272–14

Annex C Informational References .................. 272–16

Index ........................................................... 272–18
2003 Edition

le The Standard is downloaded from www.bzfxw.com Standard Sharing

http://www.avadocuments.com/doc/nfpa-272-2003
http://www.avadocuments.com/doc/nfpa-272-2003


272–4 HEAT AND VISIBLE SMOKE RELEASE RATES FOR UPHOLSTERED FURNITURE USING A CALORIMETER

Copyright National Fi
Provided by IHS unde
No reproduction or ne

Full docume
NFPA 272

Standard Method of Test for

Heat and Visible Smoke Release Rates for
Upholstered Furniture Components or

Composites and Mattresses Using an Oxygen
Consumption Calorimeter

2003 Edition
NOTICE: An asterisk (*) following the number or letter desig-
nating 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, Annex C lists the complete
title and edition of the source documents for both mandatory
and nonmandatory extracts. Editorial changes to extracted
material consist of revising references to an appropriate divi-
sion in this document or the inclusion of the document num-
ber with the division number when the reference is to the
original document. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

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

Chapter 1 Administration

1.1 Scope.

1.1.1 This test method shall be used to determine the ignit-
ability and release rates of heat and visible smoke from com-
ponents or composite structures of upholstered furniture and
mattresses using an oxygen consumption calorimeter.

1.1.2 In this test method, a horizontally oriented specimen shall
undergo radiant thermal exposure using an external igniter.

1.1.3 Radiant exposure shall be maintained at a constant rate
of 35 kW/m2 to determine time to sustained flaming, rate of
heat release per unit area (kW/m2), specific extinction area,
and effective heat of combustion (MJ/kg).

1.1.4 The rate of heat release shall be determined by mea-
surement of oxygen consumption as determined by the level
of oxygen concentration and the flow rate in the combustion
product stream.

1.1.5 The effective heat of combustion shall be determined
from a concomitant measurement of specimen mass loss rate,
in combination with the heat release rate.

1.1.6 The testing shall be done on bench-scale specimens
combining the furniture or mattress cover fabrics and pad-
ding, but not including frame elements.

1.1.7 Safety.

1.1.7.1 This standard shall not purport to address all safety
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1.1.7.2 It shall be the responsibility of the user of this standard
to establish appropriate safety and health practices and to deter-
mine the applicability of regulatory limitations prior to use.

1.2 Purpose.

1.2.1 This test method is based on the observation that,
generally, the net heat of combustion is directly related to
the amount of oxygen required for combustion. Approxi-
mately 13.1 × 103 kJ of heat are released per 1 kg of oxygen
consumed.

1.2.2 Specimens in the test are burned in ambient air condi-
tions while being subjected to a prescribed external heat flux
of 35 kW/m2.

1.2.3 The rate of heat release shall be determined by mea-
surement of the oxygen consumption, as determined by the
oxygen concentration and the flow rate in the combustion
product stream.

1.2.4 The primary measurements are of oxygen concentra-
tion and exhaust gas flow rate, used (together with tempera-
ture and pressure measurements) to assess heat release rate.

1.2.4.1 Additional measurements include the mass loss rate
of the specimen, the time to sustained flaming, the effective
heat of combustion, the specific extinction area, and other
measurements as required in the relevant material or perfor-
mance standard.

1.2.4.2 Ignitability shall be determined as the measure of the
time from initial exposure to time of sustained flaming.

1.3 Application.

1.3.1* This test method shall be used to determine fire prop-
erties, including the time to ignition and heat release rate (as
indicated in 1.2.4.1) of materials and composites exposed to a
prescribed heat flux.

1.3.2* Quantitative heat release measurements provide infor-
mation that is potentially useful in the design of upholstery
and mattress products and in product development.

1.4 Test Limitations. The test data has limited validity in the
following situations:
(1) When explosive spalling occurs
(2) When the specimen swells sufficiently, prior to ignition, to

cause it to touch the spark plug, or if it swells up to the
plane of the heater base during combustion

1.5 Units and Formulas.

1.5.1 SI Units. Metric units of measurement in this standard
are in accordance with the modernized metric system known
as the International System of Units (SI).

1.5.2 Unless otherwise stated, all dimensions included in the
test and figures shall be mandatory and shall be followed
within nominal tolerances of 1 mm.

1.5.3 Symbols. The following symbols shall be used in this
standard:

As = nominal specimen exposed surface area (0.01 m2)
C = calibration constant for oxygen consumption

analysis (m1/2 kg1/2 K1/2 )
∆Hc/r0 = net heat of combustion (kJ/kg)
∆H = effective heat of combustion (kJ/kg)
c,eff
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I = actual beam intensity
I0 = beam intensity with no smoke
k = smoke extinction coefficient (m−1)
L = extinction beam path length (m)
m = specimen mass (kg)
mf = final specimen mass (kg)
mi = initial specimen mass (kg)
ṁ = specimen mass loss rate (kg/sec)
∆P = orifice meter pressure differential (Pa)
q'' = total heat release (kJ/m2)
q̇ = heat release rate (kW)
q̇'' = heat release rate per unit area (kW/m2)
t0 = stoichiometric oxygen/fuel mass ratio
t = time (sec)
td = oxygen analyzer delay time (sec)
∆t = sampling time interval (sec)
Te = absolute temperature of gas at the orifice meter

(K)
v = volume exhaust flow rate measured at the location

of the laser photometer (m3/sec)
XO2

= oxygen analyzer reading, mole fraction of O2

X0
O2

= initial value of oxygen analyzer reading

X1
O2

= oxygen analyzer reading, before delay time
correction

σf = average specific extinction area, for smoke
(m2/kg)

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 Publication. National Fire Protection Association, 1
Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101.

NFPA 271, Standard Method of Test for Heat and Visible Smoke
Release Rates for Materials and Products Using an Oxygen Consump-
tion Calorimeter, 2001 edition.

2.3 Other Publications. (Reserved)

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
included, common usage of the terms shall apply.

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. A document, the main text of which con-
tains only mandatory provisions using the word “shall” to indi-
cate 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
annex, footnote, or fine-print note and are not to be consid-

ered a part of the requirements of a standard.
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3.3 General Definitions.

3.3.1 Heat of Combustion.

3.3.1.1 Effective Heat of Combustion. The measured heat
release divided by the mass loss for a specified time period.
[271:3.3.1.1]

3.3.1.2 Net Heat of Combustion. The oxygen bomb calo-
rimeter value for the heat of combustion, corrected for the
gaseous state of water produced. [271:3.3.1.2]

3.3.2 Heat Release Rate. The heat evolved from the speci-
men, per unit of time. [271:3.3.2]

3.3.3 Heating Flux. The incident radiant heat flux imposed
externally from the heater on the specimen at the initiation of
the test. [271:3.3.3]

3.3.4 Ignitability. The propensity for ignition, as measured
by the time to sustained flaming, in seconds, at a specified
heating flux. [271:3.3.4]

3.3.5 Orientation. The plane in which the exposed face of
the specimen is located during testing (e.g., horizontally fac-
ing the heater). [271:3.3.5]

3.3.6 Oxygen Consumption Principle. The expression of the
relationship between the mass of oxygen consumed during
combustion and the heat released. [271:3.3.6]

3.3.7 Smoke Obscuration. The reduction of light transmis-
sion by smoke, as measured by light attenuation. [271:3.3.7]

3.3.8 Sustained Flaming. The existence of flame on or over
the surface of the specimen for periods of at least 4 seconds.
[271:3.3.8]

3.3.9 Visible Smoke. The obscuration of transmitted light
caused by combustion products released during the test.
[271:3.3.9]

Chapter 4 Test Apparatus

4.1 General.

4.1.1 The test apparatus shall consist of the following compo-
nents:

(1) A conical-shaped radiant electric heater
(2) Specimen holders
(3) An exhaust-gas system with oxygen-monitoring and flow-

measuring instrumentation
(4) An electric ignition spark plug
(5) A data collection and analysis system
(6) A load cell for measuring specimen mass loss

4.1.2 The apparatus shall be configured as shown in Figure
4.1.2.

4.2 Specific. Test apparatus shall be constructed in accor-
dance with Chapter 4, Test Apparatus, of NFPA 271, Standard
Method of Test for Heat and Visible Smoke Release Rates for Materials
and Products Using an Oxygen Consumption Calorimeter.

4.3 Calibration. The equipment shall be calibrated in ac-
cordance with Chapter 5, Calibration of Equipment, of
NFPA 271, Standard Method of Test for Heat and Visible Smoke
Release Rates for Materials and Products Using an Oxygen Con-

sumption Calorimeter.
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