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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF 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.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should
be aware that NFPA Standards may be amended from time to time through the issuance of Tentative
Interim Amendments or corrected by Errata. An official NFPA Standard at any point in time consists of
the current edition of the document together with any Tentative Interim Amendment and any Errata
then in effect.

In order to determine whether an NFPA Standard has been amended through the issuance of
Tentative Interim Amendments or corrected by Errata, visit the Document Information Pages on NFPA’s
website. The Document Information Pages provide up-to-date, document specific information including
any issued Tentative Interim Amendments and Errata.

To access the Document Information Page for a specific NFPA Standard, go to
http://www.nfpa.org/docinfo to choose from the list of NFPA Standards or use the search feature
on the right to select the NFPA Standard number (e.g., NFPA 101). In addition to posting all existing
Tentative Interim Amendments and Errata, the Document Information Page also includes the option to
sign-up for an “Alert” feature to receive an email notification when new updates and other information
are posted regarding the document.
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
ADDITIONAL NOTICES AND DISCLAIMERS

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 new editions or may be amended from time to
time through the issuance of Tentative Interim Amendments or corrected by Errata. An official NFPA Standard 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 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
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Copyright © 2014 National Fire Protection Association®. All Rights Reserved.
NFPA® 262
Standard Method of

Test for Flame Travel and Smoke of Wires and Cables for Use in
Air-Handling Spaces

2015 Edition

This edition of NFPA 262, Standard Method of Test for Flame Travel and Smoke of Wires and
Cables for Use in Air-Handling Spaces, was prepared by the Technical Committee on Fire Tests. It
was issued by the Standards Council on November 11, 2014, with an effective date of Decem-
ber 1, 2014, and supersedes all previous editions.

This edition of NFPA 262 was approved as an American National Standard on December 1,
2014.

Origin and Development of NFPA 262

The test procedure covered by this standard was originally developed by Underwriters
Laboratories Inc. and published as UL 910, Standard for Safety Test for Flame-Propagation and
Smoke-Density Values for Electrical and Optical-Fiber Cables Used in Spaces Transporting Environmental
Air. It is an adaptation of the Steiner tunnel test (NFPA 255, Standard Method of Iest of Surface
Burning Characteristics of Building Malterials; ASTM E84, Standard Test Method for Surface Burning
Characteristics of Building Malterials; UL 723, Tests for Surface Burning Characteristics of Building
Materials), which was designed to provide information for evaluating the potential for fire
spread along cables and wires housed in a plenum or other environmental space. The origi-
nal 1985 edition was reconfirmed in 1990. The 1994 edition contained minor editorial
changes.

The 1999 edition was revised to reflect the practices that were used with this type of test
apparatus and procedure. Revisions were made to the requirements associated with the fire
test chamber transition, exhaust blower instrumentation, and data acquisition. The title and
scope were editorially revised to reflect the true application of the test procedures, for the
testing of flame travel and optical density of smoke for wires and cables used in an air-
handling space.

The 2002 edition was revised to conform with NFPA’s formatting requirements, in compli-
ance with the provisions of the Manual of Style for NFPA ‘Technical Committee Documents. The
chapters were reorganized to reflect the NFPA standard document format, metric conversions
were reviewed and revised, and some editorial clarifications were made.

There were no substantial changes in the 2007 edition.

The 2011 edition was revised to create consistency with other test standards. Provisions on
the Standard Insulated Conductor Test were removed and replaced with an annex on Refer-
ence Cable Tests (Annex D).

There were no substantial changes in the 2015 edition.
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Committee Scope: This Committee shall have primary responsibility for documents on fire testing proce-
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NFPA 262
Standard Method of

Test for Flame Travel and Smoke of Wires
and Cables for Use in Air-Handling Spaces

2015 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 Standards.” 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.

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

Chapter 1 Administration

1.1 Scope.

1.1.1%* This standard shall prescribe the methodology to mea-
sure flame travel distance and optical density of smoke for
insulated, jacketed, or both, electrical wires and cables and
optical fiber cables that are to be installed in plenums and
other spaces used to transport environmental air without be-
ing enclosed in raceways.

1.1.2 This test method shall not provide information on the
fire performance of insulating materials contained in electri-
cal or optical cables in fire conditions other than the ones
specifically used in Section 6.6 of this standard, nor shall it
measure the contribution of the cables to a developing fire
condition.

1.1.3* Although this test uses equipment similar to that used
in ASTM E84, Standard Test Method for Surface Burning Character-
istics of Building Materials, or in ANSI/UL 723, Test for Surface
Burning Characteristics of Building Materials, sufficient changes
have been made to the chamber so that a test conducted in the
apparatus used for ASTM E84 or ANSI/UL 723 shall not be
considered identical or productive of comparable results.

1.1.4 Because this standard does not purport to address all of
the safety problems associated with its use, it shall be the re-
sponsibility of the user of this standard to establish appropri-
ate safety and health practices and to determine the applica-
bility of regulatory limitations prior to use.

1.2 Purpose.

1.2.1 The purpose of this test shall be to measure and record
the fire and smoke characteristics of insulated, jacketed, or both,
electrical wires and cables and optical fiber cables that are to be
installed in ducts, plenums, and other spaces used to transport
environmental air without being enclosed in raceways.

1.2.1.1 The test shall measure the flame travel distance and
optical density of smoke when a specimen is exposed to the
test fire.

\
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1.2.1.2 Optional measurements shall be permitted to include
heat and smoke release rates.

1.2.2 Optical density of smoke and flame travel distance shall
be recorded in this test; however, there is not necessarily a
relationship between these measurements.

1.3* Application.

1.3.1 This test shall be designed to provide comparative test
data on insulated, jacketed, or both, electrical wires and cables
and optical fiber cables that are to be installed in ducts, ple-
nums, and other spaces used to transport environmental air
without being enclosed in raceways.

1.3.2 Test data shall be used to evaluate the potential for the
spread of fire along electrical cables or wires or along optical
fiber cables and to evaluate the potential for the development
of high smoke levels in these spaces if the wires and cables are
exposed to fire.

1.3.3 This test method shall not be used to investigate circuit
integrity characteristics or other such functionality perfor-
mance during or after the fire test.

1.3.4 This test method shall not be used to investigate the
toxicity of the products of combustion or decomposition.

1.4 Units.

1.4.1 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).

1.4.2 Primary and Equivalent Values. If a value for a measure-
ment as given in this standard is followed by an equivalent
value in other units, both values shall be regarded as comply-
ing with the requirements.

1.5 Summary of Test Method.

1.5.1 This test method shall use the apparatus described in
Chapter 4 to determine flame travel distance and optical den-
sity of smoke from insulated, jacketed, or both, electrical wires
and cables and optical fiber cables that are to be installed in
ducts, plenums, and other spaces used to transport environ-
mental air without being enclosed in raceways.

1.5.2 The test method shall expose a set of wire or cable
specimens, 7.32 m (24 ft) long and installed on a horizontal
ladder—type cable tray, to a controlled air and flaming fire
exposure in a fire test chamber.

1.5.3 A special specimen holder shall be used to expose the
test specimens.

1.5.4 The specimen holder shall be filled with one layer of
test specimens.

1.5.5 The specimens shall be exposed to a 86 kW (294,000 Btu/
hr) fire, 1.37 m (4.5 ft) long, for a period of 20 minutes, with an
initial draft of 73 m/min (240 ft/min) through the chamber.
1.5.6 During the test, flame travel distance and optical den-
sity of smoke shall be measured, and peak and average optical
density of smoke shall be calculated.

1.5.7 Optional measurements shall be permitted to include
heat and smoke release rates from the burning sample.

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.
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2.2 NFPA Publications. (Reserved)
2.3 Other Publications.

2.3.1 ANSI/UL Publications. Underwriters Laboratories
Inc., 333 Pfingsten Road, Northbrook, IL 60062-2096.

ANSI/UL 723, Standard for Test for Surface Burning Character-
istics of Building Materials, 2008, revised 2010.

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

ASTM C1186, Standard Specification for Flat Fiber-Cement
Sheets, 2012.

ASTM E84, Standard Test Method for Surface Burning Charac-
leristics of Building Materials, 2013a.

ASTM E136, Standard Test Method for Behavior of Materials in
a Vertical Tube Furnace at 750°C, 2012.

2.3.3 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)

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.

3.3.1 Flame Travel Distance. Distance that the flame travels
beyond the extent of the gas burner flame.

3.3.2 Optical Density of Smoke (OD). Smoke obscuration de-
scribed in terms of logarithmic ratio of initial light intensity to
instantaneous light intensity.

Full document details: NFPA 262 2015

Chapter 4 Test Apparatus

4.1 Fire Test Room.

4.1.1 The fire test room in which the test chamber and smoke
measurement system are located shall have provision for a free
inflow of air to maintain the room at controlled pressure of
0-12 Pa (0-0.05 in. of water column) greater than ambient
barometric pressure and at a temperature of 18.3°C-26.7°C
(65°F-80°F) and relative humidity of 45-60 percent through-
out each test run.

4.1.2 The fire test room and smoke measurement area shall
have controllable lighting.

4.2 Fire Test Apparatus. The fire test apparatus shall consist of
the following:

(1) Air-inlet chamber
(2) Air-inlet shutter
(3) Fire test chamber
(4) Gas burner
(5) Removable top cover
(6) Exhaust transition
(7) Exhaust duct
(8) Exhaust duct velocity measurement system
(9) Smoke measurement system
(10) Exhaust duct damper

4.2.1 Air-Inlet Chamber.

4.2.1.1 The fire test chamber air-inlet transition shall consist
of an L-shaped galvanized steel unit secured to the air-inlet
end of the fire test chamber.

4.2.1.2 The unit shall contain a 298.5 mm =6 mm x 464 mm
6 mm (11.8 in. £0.25 in. x 18.25 in. £0.25 in.) rectangular
opening to allow air to enter the fire test chamber through the
chamber air-inlet shutter.

4.2.1.3 Aschematic of the air-inlet chamber shall be as shown
in Figure 4.2.1.3.

4.2.2 Air-Inlet Shutter.

4.2.2.1 Avertically sliding shutter, extending the entire width
of the test chamber, shall be provided at the air-inlet end of
the fire test chamber.

4.2.2.2 The shutter shall be positioned to provide an air-inlet
opening 76 mm +2 mm (3 in. +0.08 in.) high, measured from the
floor level of the test chamber and across the full width of the
chamber, as shown in Figure 4.2.1.3. [See also Figure 4.2.3.1(a).]

4.2.3 Fire Test Chamber.

4.2.3.1 The fire test chamber shall consist of a horizontal
duct of the shapes and sizes shown in Figure 4.2.3.1(a) and
Figure 4.2.3.1(b).

4.2.3.2*% The sides and base of the duct shall be lined with
insulating masonry, consisting of refractory firebrick, as illus-
trated in Figure 4.2.3.1(b).

4.2.3.3* One side of the fire test chamber shall be provided with
arow of two panes of 6 mm (¥4in.) thick high-temperature glass,
pressure-tight observation windows, with the inside pane
mounted flush with the inner wall. [See Figure 4.2.3.1(b).]
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262-6 TEST FOR FLAME TRAVEL AND SMOKE OF WIRES AND CABLES FOR USE IN AIR-HANDLING SPACES

~<—838 mm (33in.)—>

<457 mm >
(181in.)

298.*5 mm
(11 .zs in.)

‘<—To suit installation —>‘

|

Side view

Air-inlet shutter
<464 mm>| //_\/ |
(18.25in.) 51 mm / l
£ (2in.)
o] L
483 mm I
A (19in.) 3
lo
L—»‘ Air-inlet end
384 mm of fire test
(15.125in.) chamber

|

Front view

1A

Air-inlet chamber to
fire test chamber

FIGURE 4.2.1.3 Schematic of the Air-Inlet Chamber. Tolerances are contained in applicable
paragraphs. Otherwise, dimensions are nominal.

Draft gauge tap

381 mm (15in.)
\

8.92m (29 ft 3in.)

B
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> F—zgz mm (11.5in.)

7.62 m (25 ft) ‘
Test chamber opening
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| T
inlet | M4 AraAraridrardrarAdradrdrdrArdrdrdrdrd | Exhaust
end | % end
A<J L>B Gas burner for ignition flame
4_(1532“]”;_> <686 mm—|
. Draft gauge tap — (27in.) 451 mm
Adjustable air-inlet shutter 25mm | @ 7'|75 in.)
(1in.) +
* : 30
ss2mm a3 m
(17 in.)
Y P ¥
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SECTION A-A

FIGURE 4.2.3.1(a) Details of Fire Test Chamber. Tolerances are contained in applicable para-
graphs. Otherwise, dimensions are nominal.
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TEST APPARATUS 262-7
6 mm (Y2 in.) Inorganic reinforced cement board
Nominal 51 mm (2 in.) mineral
composition insulation
Liquid seal Rf/movable top cover
——H e T M T ooovl HES

Test specimens

Top cover —

‘LIII

Observation

support ledge

‘4—»—-1 02 mm

window

Cable tray—"|

support

™ Fire bricks
229 mm x 114.5 mm x 64 mm

(9in.x4.5in.x 2.51in.)

=

FIGURE 4.2.3.1(b) Cross-Section of the Fire Test Chamber. Tolerances are contained in appli-

cable paragraphs. Otherwise, dimensions are nominal.

4.2.3.4 The exposed window area shall be 70 mm +6 mm
x 280 mm +38 mm (2.75 in. £0.25 in. x 11 in. £1.5 in.).

4.2.3.5 The windows shall be located so that the gas burner
and the length of the specimens being tested, from the point
at which the test fire ends, can be observed from outside the
fire test chamber.

4.2.3.6* The top cover support ledges shall be fabricated of a
structural material capable of withstanding the abuse of con-
tinuous testing.

4.2.3.7 The ledges shall be level with respect to length and
width of the chamber and with respect to each other.

4.2.3.8 To provide air turbulence for combustion, turbulence-
inducing baffles shall be provided by positioning six 229 mm
long x 114.5 mm wide x 64 mm thick (9 in. long x 4.5 in.
wide x 2.5 in. thick) refractory firebricks (long dimension
vertical and 114.5 mm dimension parallel to the wall) along
the side walls of the chamber at distances of 1.98 m
+152 mm (6.5 ft £0.5 ft), 3.96 m +152 mm (13 ft +0.5 ft), and
5.79 m £152 mm (19 ft +0.5 ft) on the window side (do not
obstruct the windows) and 1.37 m £152 mm (4.5 ft +0.5 ft),
2.90 m £152 mm (9.5 ft 0.5 ft), and 4.88 m +152 mm (16 ft
+0.5 ft) on the opposite side, as measured from the center-
line of the gas burner to the centerline of the firebricks.

4.2.4 Gas Burners.
4.2.4.1 Positioning.

4.2.4.1.1 One end of the test chamber, designated as the air-
inlet end in Figure 4.2.3.1(a), shall be provided with a dual-
port gas burner, delivering flames upward, to engulf the test
specimens.

4.2.4.1.2 As shown in Figure 4.2.3.1(b), the burner shall be
positioned transversely to each side of the centerline of the

Full document details: NFPA 262 2015

furnace so that the flame is evenly distributed over the width
of the specimens.

4.2.4.1.3 The burner shall be spaced 292 mm +6 mm (11.5 in.
+0.25 in.) from the air-inlet end of the test chamber, and
191 mm +6 mm (7.5 in. +0.25 in.) below the removable top
cover [see Figure 4.2.3.1(a) and Figure 4.2.3.1(b)].

4.2.4.1.4 The burner shall be located 1320 mm +51 mm (52 in.
+2 in.) downstream of the air-inlet shutter, as measured from the
burner centerline to the outside surface of the shutter.

4.2.4.2 Burner.

4.2.4.2.1 Gas to the burner shall be provided through a single
inlet pipe, distributed to each port burner through a tee-
section.

4.2.4.2.2 The outlet shall be a nominal 19 mm (% in.) elbow.

4.2.4.2.3 The plane of the ports shall be parallel to the cham-
ber floor, such that the gas is directed upward toward the
specimen.

4.2.4.2.4 Each port shall be positioned with its centerline
102 mm +6 mm (4 in. £0.25 in.) on each side of the centerline
of the fire test chamber so that the burner flame is evenly
distributed [see Figure 4.2.3.1(b)].

4.2.4.3 Ignition.

4.2.4.3.1 The gas burner shall be ignited remotely, using an
electronic ignition system.

4.2.4.3.2 The controls used to maintain a constant flow of
methane gas to the burners shall consist of the following:

(1) Apressure regulator
(2) A gas meter calibrated to read in increments of not more
than 2.8 L (0.1 ft%)
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262-8 TEST FOR FLAME TRAVEL AND SMOKE OF WIRES AND CABLES FOR USE IN AIR-HANDLING SPACES

(3) Agauge to indicate gas pressure in Pa (or inches of water
column)

(4) A quick-acting gas shutoff valve

(5) A gas metering valve

(6) An orifice plate in combination with a manometer to as-
sist in maintaining uniform gas flow conditions

4.2.4.3.3 Alternative control equipment, if shown to be
equivalent, shall be permitted.

4.2.5 Removable Top Cover.

4.2.5.1 The removable top cover shall consist of a metal and
mineral insulation composite unit whose insulation consists of
nominal 51 mm +6 mm (2 in. £0.25 in.) thick mineral compo-
sition material.

4.2.5.1.1 The top unit, shown in Figure 4.2.3.1(b), shall com-
pletely cover the fire test chamber.

4.2.5.1.2*% The metal and mineral composite material shall
have physical characteristics as follows:

(1) Maximum effective use temperature of not less than
650°C (1200°F)
(2) Bulk density of 335 kg/m® +20 kg/m® (21 Ib/ft® +1.5 1b/
ft®)
(3) Thermal conductivity of
[4.2.5.1.2(3)

w

0.072 to 0.102 K at 150° to 370°C

m-

0.50 to 0.71-22 M 3000 10 700°F
ft* -hr-°F

(4) K,cproduct of
[4.2.5.1.2(4)]

0 W2 sec
m® . k*
2 .
1to 4 ?tu in. i
ft*- hr- °F
4.2.5.2 The entire top panel unit shall be protected with flat

sections of uncoated fiber-reinforced cement board with the
following specifications:

(1) Shall comply with ASTM C1186 Grade II
(2) Nominal thickness shall be Y4 in. (6.3 mm)
(3) Density = 90 £10 lb/ft® (1442 £160 kg/m®)
(4) Shall pass ASTM E136

4.2.5.2.1 The board shall be maintained in an unwarped and
uncracked condition through continued replacement.

1x10* to 4x1

4.2.5.2.2 While in place, the top panel shall rest on a nominal
3 mm (Y in.) thick woven fiberglass belting, positioned on the
top cover support ledges.

4.2.5.2.3% The top panel shall be completely sealed against the
leakage of air into the fire test chamber during the test.

4.2.6 Exhaust Transition.

4.2.6.1 The exhaust end of the fire test chamber shall be
fitted with a transition piece.

4.2.6.1.1 The exhaust transition shall consist of a stainless
steel unit composed of a 902 mm +6 mm long x 686 mm
6 mm wide x 438 mm +6 mm high (35.5 in. £0.25 in. long
x 27 in. £0.25 in. wide x 17 in. £0.25 in. high) rectangular
section and a 457 mm +6 mm (18 in. +0.25 in.) long
rectangular-to-round transition section connected to the

\
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406 mm 3 mm (16 in. £0.125 in.) inside diameter (I.D.) ex-
haust duct, as shown in Figure 4.2.6.1.1.

4\
457 mm
/(gin.)

902 mm
(35.51n.)

438 mm
(17.251in.)

<«— 686 MM __»
(27in.)

406 mm (16 in.) I.D.
centrally located \

438 mm
(17.25in.)

‘4_ 902 mm _>L457 mm.»‘

(27in.) (35.51n.) (18in.)
Exhaust Transition Exhaust Transition
End View Side View

FIGURE 4.2.6.1.1 Exhaust Transition. Tolerances are con-
tained in applicable paragraphs. Otherwise, dimensions are
nominal.

4.2.6.1.2 The outside of the transition section shall be insu-
lated with a nominal 51 mm (2 in.) ceramic-fiber blanket
[nominal density 130 kg/m3 (8 1b/ft%)].

4.2.6.2 The unit shall be secured to the exhaust end of the
fire test chamber.

4.2.7 Exhaust Duct.

4.2.7.1 The 406 mm =3 mm (16 in. +0.125 in.) L.D. exhaust
duct shall be constructed from stainless steel and shall extend
4.88 m to 5.49 m (16 ft to 18 ft) horizontally from the vent end
of the transition to the centerline of the smoke measurement
system, to provide for a fully mixed exhaust gas flow.

4.2.7.2 The exhaust duct shall extend a minimum of 8.53 m
(28 ft) from the vent end of the exhaust transition section.

4.2.7.3* The exhaust duct shall be insulated with at least
51 mm (2 in.) of high-temperature mineral composition ma-
terial from the beginning of the exhaust transition piece up to
and including the smoke measurement system.

4.2.8 Exhaust Duct Velocity Measurement.

4.2.8.1 The velocity in the exhaust duct shall be determined
by measuring the differential pressure in the flow path with a
bidirectional probe connected to an electronic pressure
gauge or with an equivalent measuring system and a thermo-
couple.
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TEST APPARATUS 262-9

4.2.8.1.1 The probe, as shown in Figure 4.2.8.1.1, shall con-
sist of a stainless steel cylinder with a cylinder length that is
nominally two times the outside diameter of the cylinder, with
a minimum length of 25.4 mm (I in.) and a maximum length
of 51 mm (2 in.) with a solid diaphragm in the center.

Variable length support tubes
7.26 mm —» ‘4_ (10 AP instrument)
(0.286in.) ' | .

4.70 mm —{ |«
(0.185in.)

22 mm
(0.875 in.)_l Weld
T E ] 1
D 1.83 mm
l ¢ (0.0721in.)
0.91 mm_T L=2D
(0.036in.)

FIGURE 4.2.8.1.1 Bidirectional Probe.

4.2.8.1.2 The pressure taps on either side of the diaphragm
shall support the probe.

4.2.8.1.3 The axis of the probe shall run along the centerline
of the duct.

4.2.8.1.4 The pressure taps specified in 4.2.8.1.2 shall be con-
nected to a pressure transducer that is able to resolve pressure
differences of 0.25 Pa (0.001 psi water column).

4.2.8.1.5 The response time to a stepwise change of the duct
flow rate shall not exceed 5 seconds to reach 90 percent of the
final value.

4.2.8.2 The temperature of the exhaust gas shall be mea-
sured within 152 mm (6 in.) from the probe and at the center-
line of the duct, with a 28 AWG Type K thermocouple having
an Inconel® sheath.

4.2.9 Smoke Measurement System.

4.2.9.1*% A 12 V sealed-beam, clear lens, auto spot lamp shall be
mounted on a horizontal section of the exhaust duct as shown
in Figure 4.2.9.1.

4.2.9.2 The lamp shall be located at a point that is preceded
by a straight run of round pipe at least 4.88 m (16 ft) and not
greater than 5.49 m (18 ft) from the vent end of the exhaust
transition section.

4.2.9.3 The light beam shall be directed upward along the
vertical axis of the exhaust duct.

4.2.9.4 Aphotoelectric cell having an output directly propor-
tional to the amount of light received shall be mounted over
the light source, with an overall light-to-cell path distance of
914 mm 51 mm (36 in. £2 in.).
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FIGURE 4.2.9.1 Smoke Measurement System.

4.2.9.5 The light source and photoelectric cell shall be lo-
cated such that they are open to the environment of the test
room.

4.2.9.6 The cylindrical light beam shall pass through 76 mm
+3mm (3 in. +%8in.) diameter openings at the top and bottom
of the 406 mm (16 in.) I.D. duct, with the resultant light beam
centered on the photoelectric cell.

4.2.9.7* The cell shall be connected to recording devices that
indicate the attenuation of incident light due to particulate
matter, and due to other effluents, in the passing smoke.

4.2.10 Exhaust Duct Damper.

4.2.10.1 A single-blade duct volume control damper for a
406 mm (16 in.) I.D. duct shall be positioned in the exhaust
duct 1.68 m +0.15 m (5.5 ft +0.5 ft) downstream of the smoke
measurement system, centerline to centerline.

4.2.10.2 The relative locations of the exhaust transition
piece, exhaust duct, smoke measurement system, and exhaust
duct damper shall be as shown in Figure 4.2.10.2.

4.2.10.3 To maintain airflow control throughout each test
run, the exhaust duct damper shall be controlled by a closed-
loop feedback system with respect to the air-inlet draft gauge
static pressure.

4.2.11 Exhaust Blower.

4.2.11.1 The exhaust blower shall have the capacity to de-
velop at least 37 Pa (0.15 in. of water column) at the draft
gauge tap, with the specimens in place, with the air shutter
positioned to provide an air-inlet opening of 76 mm +1.5 mm
(3 in. £0.06 in.), and with the exhaust duct damper in the
wide-open position. (See 4.2.7.)

4.2.11.2 The exhaust duct connecting the exhaust duct
damper to the exhaust blower shall be 406 mm (16 in.) L.D.
and shall be a straight section for a minimum of 1.83 m (6 ft)
from the centerline of the exhaust duct damper.
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