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

NFPA® codes, standards, recommended practices, and guides (“NFPA Documents”), 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 Documents.

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 Documents. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of any
information published herein.

In issuing and making NFPA Documents 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
Documents. 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 DOCUMENTS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Documents”) should be
aware that NFPA Documents may be amended from time to time through the issuance of Tentative Interim
Amendments or corrected by Errata. An official NFPA Document 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 Document 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 Document go to http://www.nfpa.org/document
for a list of NFPA Documents, and click on the appropriate Document 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® DOCUMENTS

ADDITIONAL NOTICES AND DISCLAIMERS

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

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing
Committee Projects 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 Document. The users of NFPA Documents 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 Documents.

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 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 not be construed as doing so.

Copyrights

NFPA Documents 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 Documents 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 Documents, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Documents 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 documents 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.
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Copyright © 2013 National Fire Protection Association®. All Rights Reserved.
NFPA® 270
Standard Test Method for

Measurement of Smoke Obscuration Using a Conical Radiant
Source in a Single Closed Chamber

2013 Edition

This edition of NFPA 270, Standard Test Method for Measurement of Smoke Obscuration Using a
Conical Radiant Source in a Single Closed Chamber, was prepared by the Technical Committee on
Fire Tests. It was issued by the Standards Council on November 27, 2012, with an effective date
of December 17, 2012, and supersedes all previous editions.

This edition of NFPA 270 was approved as an American National Standard on Decem-
ber 17, 2012.

Origin and Development of NFPA 270

The first edition of this standard, in 1998, was based on the 1997 edition of NFPA 258, Standard
Research Test Method for Determining Smoke Generation of Solid Materials, with minor revisions. Origi-
nally, NFPA 258 was used for research and product development. NFPA 270 was developed so that
it could be used within the regulatory community for enforcement purposes. This document was
developed under a different title and number designation so as not to confuse the end user, and
to establish and clarify the intention and limitations that are now part of the standard.

The 2002 edition of this standard was updated to incorporate the Manual of Style for NFPA
Technical Committee Documents requirements and editorial updates.

The 2008 edition of this standard contained mainly editorial revisions and revised defini-
tions for consistency with other standards.

The 2013 edition of this standard is a reconfirmation of the previous edition with updates
to referenced standards.
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NFPA 270
Standard Test Method for

Measurement of Smoke Obscuration Using a
Conical Radiant Source in a Single Closed
Chamber

2013 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
abullet (®) between the paragraphs that remain.

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

Chapter 1 Administration

1.1 Scope.
1.1.1 This shall be a fire-test-response standard.

1.1.2 This test method shall provide a means of measuring
smoke obscuration resulting from subjecting essentially flat
materials, products, or assemblies (including surface finishes)
not exceeding 25 mm in thickness to specified levels of ther-
mal irradiance from a conical heater, in a single closed cham-
ber, in the absence or presence of a pilot flame, and when
placed in a horizontal orientation.

1.1.3 The principal fire-test-response characteristic obtained
from this test method shall be the specific optical density of
smoke from the specimens tested, which is obtained as a func-
tion of time, for a period of 10 minutes.

1.1.4 Other fire-test-response characteristics shall also be per-
mitted to be determined.

1.1.5 An optional fire-test-response characteristic measurable
with this test method shall be the mass optical density, which is
the specific optical density of smoke divided by the mass lost
by the specimens during the test.

1.1.6 This test method shall be based on ISO 5659-2, Determi-
nation of Specific Optical Density by a Single-Chamber Test, and shall
provide equivalent results to ISO 5659-2.

1.1.7 The fire-test-response characteristics obtained from this
test shall be specific to the specimen tested, in the form and
thickness tested, and shall not be inherent properties of the
material, product, or assembly.

1.1.8* This test method shall not provide information on the
fire performance of the test specimens under fire conditions
other than those conditions specified in this test method.

\
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1.1.9 This standard shall measure and describe the response of
materials, products, or assemblies to heat and flame under con-
trolled conditions but shall not by itself incorporate all factors
required for fire hazard or fire risk assessment of the materials,
products, or assemblies under actual fire conditions.

1.1.10* Fire testing of products and materials is inherently
hazardous, and safeguards for personnel and property shall be
employed in conducting these tests.

1.1.11 This standard shall not purport to address all of the
safety problems, if any, associated with its use.

1.1.12 Itshall be the responsibility of the user of this standard
to establish the necessary safety and health practices and de-
termine the applicability of regulatory limitations prior to use.

1.2 Purpose. (Reserved)

1.3 Application.

1.3.1 Summary of Test Method.
1.3.1.1 Energy Source.

1.3.1.1.1 This test method shall employ a conically shaped, elec-
trically heated radiant energy source contained within a stainless
steel tube and positioned so as to produce an irradiance level of
up to 50 kW/m?, averaged over the center of the exposed surface
of an essentially flat specimen, mounted horizontally, to deter-
mine smoke obscuration inside a closed chamber.

1.3.1.1.2 The actual irradiance levels used for standard test-
ing shall be 25 kW,/m? and 50 kW/m?.

1.3.1.2 Specimen. The specimen shall be 75 mm x 75 mm ata
thickness not exceeding 25 mm and shall be mounted hori-
zontally within a holder.

1.3.1.3 Pilot Flame.

1.3.1.3.1 The exposure shall be conducted in the absence or
in the presence of a pilot flame as described in 4.3.6.1.

1.3.1.3.2 Where the pilot flame is present, the test shall be
deemed to be in the “flaming” mode; if the pilot flame is ab-
sent, the test shall be deemed to be in the “nonflaming” mode.

1.3.1.4 Light Transmissions.

1.3.1.4.1 The test specimens shall be exposed to nonflaming
or flaming conditions within a closed chamber.

1.3.1.4.2 A photometric system with a vertical light path shall
be used to measure the varying light transmission as smoke
accumulates.

1.3.1.4.3 The light transmittance measurements shall be
used to calculate the specific optical density of the smoke gen-
erated during the test.

1.3.1.5 Exposure.

1.3.1.5.1 The specimens shall be exposed to two conditions
out of the four standard exposure conditions, to be chosen by
the test requester.

1.3.1.5.2 The four standard exposure conditions shall be as
follows:

(1) Flaming at an irradiance of 25 kW/m?
(2) Flaming at an irradiance of 50 kW/m?
(3) Nonflaming at an irradiance of 25 kW/m?
(4) Nonflaming at an irradiance of 50 kW/m?
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1.3.1.5.3 The default conditions for testing, unless specified
otherwise, shall be those in the flaming mode.

1.3.1.5.4 Exposures to other irradiances shall also be permitted.

1.3.1.6* Mass Optical Density. Mass optical density shall be an
optional fire-test-response characteristic obtained from this
test method by using a load cell that continuously monitors
the mass of the test specimen.

1.3.2 Significance and Use.
1.3.2.1* Specific Optical Density.

1.3.2.1.1 This test method shall provide a means for deter-
mining the specific optical density of the smoke generated by
specimens of materials, products, or assemblies under the
specified exposure conditions.

1.3.2.1.2 Values determined by this test method shall be spe-
cific to the specimen in the form and thickness tested and
shall not be inherent fundamental properties of the material,
product, or assembly.

1.3.2.1.3 Closely repeatable or reproducible experimental re-
sults shall not be expected from this test method when tests
are conducted for a given material, product, or assembly while
introducing variations in properties such as specimen thick-
ness or density.

1.3.2.2*% Physiological Aspects. Physiological aspects associ-
ated with vision shall not be measured by this test method.

1.3.2.3* Smoke Obscuration. Predicting the smoke obscura-
tion to be generated by the specimens upon exposure to heat
or flame under any fire conditions other than those specified
shall not be permitted.

1.3.3 Limitations.

1.3.3.1 Behavior. Any of the following behaviors during a test
shall render that test invalid:

(1) Self-ignition in the nonflaming mode

(2) Aspecimen being displaced from the zone of controlled ir-
radiance so as to touch the pilot burner or the pilot flame

(3) Extinction of the pilot flame (even for a short period of
time) in the flaming mode

(4) Molten material overflowing the specimen holder

1.3.3.2* Data Evaluation. Evaluation of the data obtained, to-
gether with the individual masses, shall assist in assessing the
reasons for any observed variation in measurements.

1.3.3.3* Sample Thickness. The results of the test shall apply
only to the thickness of the sample being tested.

1.3.3.4* Sensitivity. Sensitivity to variations shall require that
when changing to another sample to be tested, it shall first be
necessary to clean and remove from the walls all accumulated
residues to ensure that chemical or physical recombination
with the effluents or residues produced as a result of the ther-
mal irradiance does not affect the data obtained.

1.3.3.5* Test Conditions. Specimens shall be subjected to one
or more specific sets of laboratory test conditions.

1.3.3.5.1 The results shall be valid only for the fire-test-
exposure conditions described in this test.

1.3.3.5.2 This test method shall not be used to predict
changes in the fire-test-response characteristics where differ-
ent test conditions are substituted or end-use conditions are
changed.

Full document details: NFPA 270 2013

1.3.3.6* Optical Density. Information relating the specific op-
tical density measurement obtained by this test method to the
mass lost by the specimen during the test shall be obtained
only by using the (optional) load cell to determine the mass
optical density.

1.3.3.7* Dynamic Measurements. This test method shall not
use dynamic measurements.

1.3.3.8 Smoke Obscuration. Therefore, the smoke obscura-
tion values obtained shall not represent conditions of open
fires.

1.4 Units and Formulas. The values stated in SI units shall be
considered the required values of this standard.

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
Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-
2959.

ASTM E 176, Terminology of Fire Standards, 2010 ael.

2.3.2 ISO Publications. International Standards Organiza-
tion, 1 rue de Varembé, Case Postale 56, CH-1211 Geneve 20,
Switzerland.

ISO 5659-2, Determination of Specific Optical Density by a Single-
Chamber Test, 2002.

ISO 13943, Fire Safety — Vocabulary, 2008.
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.
(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
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.

3.3 General Definitions. For definitions of terms used in this
test method, refer to the terminology contained in ASTM E 176,
Terminology of Fire Standards, and 1SO 13943, Fire Safety — Vocabu-

lary.
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3.3.1 Assembly. A unit or structure composed of a combina-
tion of materials or products, or both.

3.3.2 Composite. A combination of materials that are gener-
ally recognized as distinct entities, for example, coated or
laminated materials.

3.3.3 Continuous (as related to data acquisition). Conducted
at data collection intervals of 5 seconds or less.

3.3.4 Exposed Surface. That surface of the specimen sub-
jected to the incident heat.

3.3.5 Mass Optical Density (MOD). The ratio of the optical
density of smoke to the mass loss of the test specimen, multi-
plied by the volume of the test chamber and divided by the
length of the light path.

3.3.6 Sample. An amount of the material, product, or assem-
bly to be tested that is representative of the item as a whole.

3.3.7 SelfIgnition. The initiation of combustion as evi-
denced by the observed presence of flame.

3.3.8 Smoke Obscuration. The reduction of light transmis-
sion by smoke, as measured by light attentuation.

3.3.9 Time to Ignition. Time between the start of the test and
the presence of a flame on or over most of the specimen sur-
face for a period of at least 4 seconds.

Chapter 4 Test Apparatus

4.1 General. The apparatus shall consist of an airtight test
chamber with provision for containing a sample holder, radia-
tor cone, pilot burner, light transmission and measuring sys-
tem, and other ancillary facilities for controlling the condi-
tions of operation during a test as shown in Figure 4.1.

4.2 Test Chamber.

4.2.1 Fabrication. The test chamber shall be fabricated from
laminated panels, the inner surfaces of which shall consist of
either a porcelain-enameled metal not more than 1 mm thick
or an equivalent coated metal that is resistant to chemical at-
tack and corrosion and capable of being easily cleaned. See
Figure 4.1 and Figure 4.2.1.

4.2.1.1 The internal dimensions of the chamber shall be
914 mm + 3 mm long, 914 mm + 3 mm high, as shown in
Figure 4.2.1, and 610 mm + 3 mm deep.

4.2.1.2 The chamber shall be provided with a hinged front-
mounted door with an observation window and a removable
opaque door cover to the window to prevent light from enter-
ing the chamber.

4.2.2*% Panel. A safety blow-out panel consisting of a sheet of
aluminum foil not greater than 0.04 mm thick and having a
minimum area of 80,600 mm? shall be provided in the cham-
ber, fastened in such a way as to provide an airtight seal.

4.2.3 Optical Windows.

4.2.3.1 Two optical windows, each with a diameter of 75 mm
+ 1 mm, shall be mounted, one each in the top and the bottom
of the cabinet, at the position shown in Figure 4.2.1, with their
interior faces flush with the outside of the cabinet lining.

4.2.3.2% The underside of the window on the floor shall be
provided with an electric heater of approximately 9 W capacity

\
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FIGURE 4.1 Typical Arrangement of Test Chamber.

in the form of a ring, which shall be capable of maintaining
the upper surface of the window at a temperature of at least
50°C and which shall be mounted around the window’s edge
so as not to interrupt the light path.

4.2.3.3 Optical platforms 8 mm + 0.1 mm thick shall be
mounted around the windows on the outside of the chamber
and shall be held rigidly in position relative to each other by
three metal rods, each with a diameter of at least 12.5 mm,
extending through the chamber and fastened securely to the
platforms.

4.2.4 Other Cabinet Openings.

4.2.4.1 Other openings in the cabinet shall be provided for
the required services, as specified.

4.2.4.2 Cabinet openings shall be capable of being closed so
that a positive pressure up to 1.5 kPa above atmospheric pres-
sure can be developed inside the chamber as described in
4.2.6 and maintained when checked in accordance with Sec-
tions 4.6 and 7.6.

4.2.4.3 All components of the chamber shall be capable of
withstanding a greater internal positive pressure than the
safety blow-out panel.

4.2.5 Inlet Vent. An inlet vent with a shutter shall be provided
at the top of the chamber, either on the front or on the roof,
and away from the radiator cone, and an exhaust vent with a
shutter shall be provided in the bottom of the chamber to
lead, via flexible pipe with a diameter of 50 mm to 100 mm, to
an extraction fan capable of creating a negative pressure of at
least 0.5 kPa.
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FIGURE 4.2.1 Plan View of Typical Test Chamber.

4.2.6* Chamber Pressure Control Facilities.

4.2.6.1 Provision shall be made for controlling the pressure
inside the test chamber.

4.2.6.2 A manometer, with a range of up to 1.5 kPa, shall be
provided for connection to a pressure regulator and to a tube
in the top of the chamber.

4.2.7 Thermocouple Junction.

4.2.7.1 Athermocouple measuring junction made from wires
of a diameter not greater than 1 mm shall be mounted on the
inside of the back wall of the chamber, at the geometric cen-
ter, by means of an insulating disc (such as polystyrene foam)
that has a thickness of 6.5 mm + 0.2 mm and a diameter of not
more than 20 mm attached with an adhesive intended for such
purposes.

4.2.7.2 The thermocouple junction shall be connected to a
recorder, meter, or data acquisition unit, and the system shall
be capable of measuring temperatures in the range of 35°C to
60°C as described in 9.1.3.3.

4.3 Sample Support and Heating Arrangements.
4.3.1 Radiator Cone.

4.3.1.1 Heating Element. The radiator cone, as shown in Fig-
ure 4.3.1.1, shall consist of a heating element of nominal rat-
ing 450 W contained within a stainless steel tube, 2210 mm
+ 5 mm in length and 6.5 mm + 0.2 mm in diameter, coiled
into the shape of a truncated cone and fitted into a shade.

4.3.1.1.1 The shade shall have an overall height of 45 mm
+ 0.04 mm, an internal diameter of 55 mm + 1 mm, and an
internal base diameter of 110 mm + 3 mm.

4.3.1.1.2 The shade shall consist of two layers of 1 mm
+ 0.1 mm thick stainless steel with a 10 mm + 0.5 mm thickness
of ceramic fiber insulation of nominal density 100 kg/m”
sandwiched between them.
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FIGURE 4.3.1.1 Typical Framework for Support of Radiator
Cone, Specimen Holder, Flux Meter, and Load Cell.

4.3.1.1.3 The heating element shall be clamped by two plates
at the top and bottom of the element.

4.3.1.2 Radiator Cone Irradiance.

4.3.1.2.1 The radiator cone shall be capable of providing ir-
radiance in the range of 10 to 50 kW/m? at the center of the
surface of the specimen.
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4.3.1.2.2 When the irradiance is determined at two other po-
sitions, 25 mm + 2 mm each side of the specimen center, the
irradiance at those two positions shall be not less than 85 per-
cent or not more than 115 percent of the irradiance at the
center of the specimen.

4.3.1.3* Irradiance Control.

4.3.1.3.1 The irradiance of the radiator cone shall be con-
trolled by reference to the averaged reading of two Type K
thermocouples.

4.3.1.3.2 The thermocouples shall have a 1.6 mm + 0.2 mm
outside diameter, sheathed with an unexposed hot junction;
mounted diametrically opposite, in contact with, but not
welded to, the heating element; and positioned at one-third
the distance from the top surface of the cone.

4.3.1.4% Heater Temperature.

4.3.1.4.1 The temperature at the heater shall be controlled
and shall be held steady to +2°C.

4.3.1.4.2 The temperature controller for the radiator cone
shall be of the proportional, integral, and derivative type
3-term controller with thyristor stack fast-cycle or phase-angle
control of not less than 10 A maximum rating.

4.3.1.4.3 Capacity for adjustment of integral time between
10 seconds and 50 seconds and differential time between
25 seconds and 30 seconds shall be provided to permit match-
ing with the response characteristics of the heater.

4.3.1.4.4 The temperature input range shall be 0°C to
1000°C.

4.3.1.4.5 Automatic cold junction compensation of the ther-
mocouple shall be provided.

4.3.1.4.6 Alternative devices that give equivalent results shall
be permitted to be accepted.

4.3.2 Framework for Radiator Cone.

4.3.2.1 Vertical Rods. The radiator cone shall be secured to
the vertical rods of the support framework and shall be located
so that the lower rim of the radiator cone shade is 25 mm
+ 1 mm above the upper surface of the specimen when ori-
ented in the horizontal position as shown in Figure 4.3.2.1(a)
and Figure 4.3.2.1(b).

4.3.2.2 Base. The base of the specimen holder shall contain a
height adjustment device to ensure a consistent distance be-
tween the radiator cone and the specimen surface.

4.3.3 Radiator Shield.

4.3.3.1 Construction. The cone heater shall be provided with
a removable radiator shield to protect the specimen from the
irradiance prior to the start of the test.

4.3.3.1.1 The radiator shield shall be made of noncombus-
tible material with a total thickness not to exceed 12 mm.

4.3.3.1.2 The radiator shield shall comply with one of the
following:

(1) A water-cooled radiator shield coated with a durable
matte black finish of surface emissivity e= 0.95 + 0.05

(2) A radiator shield with a metallic reflective top surface to
minimize radiation transfer but not water cooled

(3) Aradiator shield with a ceramic, nonmetallic surface that
minimizes radiation transfer to the specimen surface but
not water cooled
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FIGURE 4.3.2.1(b) Specimen Holder.

4.3.3.2* Mobility. The radiator shield shall be equipped with a
handle or other means for quick insertion and removal.

4.3.3.3 Stability. The cone heater base plate shall be equipped
with the means for holding the radiator shield in position and
allowing its quick removal.

4.3.4 Heat Flux Meter.
4.3.4.1%* Target.

4.3.4.1.1 The heat flux meter shall be of the foil (Gardon) or
thermopile (Schmidt-Boelter) type with a design range of at
least 50 KW/m?.

4.3.4.1.2 The target receiving the radiation shall have a flat,
circular face of 10 mm + 1 mm diameter, coated with a durable
matte black finish.

4.3.4.1.3 The target shall be water cooled.
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4.3.4.2% Recorder. The heat flux meter shall be connected 4.4.2 Fach gas shall be fed to the point at which they are
directly to a recorder or data acquisition unit so that it is ca- mixed and supplied to the burner.

pable, when calibrated, of recording heat fluxes of 25 kW/m?
and 50 kKW/m? to an accuracy of +1 KW/m?.

4.3.4.3 Calibration. The heat flux meter system shall be cali-
brated by comparing its response with that of a primary refer-
ence standard, when exposed to irradiances of 25 kW,/m? and
50 kW/m? = 1 kW/m?, averaged over the 10 mm = I mm 4.4.5 The flowmeter for air supply shall be capable of measur-
diameter area of the heat flux meter. (See Section B.1.) ing 500 cm®/min.

4.4.3 Needle valves and calibrated flowmeters shall be per-
mitted to be used for controlling gas flows.

4.4.4 The flowmeter for the propane supply shall be capable
of measuring 50 cm®/min flow rates.

4.3.5 Specimen Holders. 4.4.6 Alternative devices shown to give equivalent results
4.3.5.1 Refractory Fiber Blanket. The specimen holder base shall also be permitted to be used.
shall be lined with a low-density (nominal 65 kg/ mg) refrac- 4.5 Photometric System.

tory fiber blanket with a minimum thickness of 10 mm as

shown in Figure 4.3.2.1(b). 4.5.1 General.

4.5.1.1 Construction. The photometric system shall consist of
alight source and lens in a lighttight housing mounted below
the optical window in the floor of the cabinet and a photode-
tector with lens, filters, and a shutter in a lighttight housing
above the optical window in the top of the chamber.

4.3.5.2 Application. Wrapped specimens less than 25 mm
thick backed by at least one sheet of noncombustible insulat-
ing board shall be permitted to be used without a layer of
refractory mineral fiber blanket if necessary to accommodate
the specimens’ thickness as described in 6.7.3.

4.3.5.3 Retainer Frame and Wire Grid. 4.5.1.2 Equipment.

4.3.5.3.1* A retainer frame and wire grid shall be used for all 4.5.1.2.1 The system shall be as shown in Figure 4.5.1.2.1.

tests. 4.5.1.2.2 Equipment shall be provided to control the output
4.3.5.3.2 The wire grid shall be 75 mm + 1 mm square with of the light source and to measure the amount of light falling
20 mm + 0.5 mm square holes constructed from 2 mm on the photodetector.

+ (0.2 mm stainless steel rod welded at all intersections.

4.3.6* Pilot Burner.

4.5.2 Light Source.

4.5.2.1 The light source shall be a 6.5V incandescent lamp.
4.3.6.1 Flame. The flame from the single-flame burner shall
have a length of 30 mm #+ 5 mm and shall be positioned hori-
zontally 10 mm = 1 mm above the top face of the specimen as
shown in Figure 4.3.6.1.

4.3.6.2 Color. The color of the flame shall be blue with a yel-

4.5.2.2 Power for the lamp shall be provided by a transformer
producing 6.5 Vand arheostat so that the voltage across the lamp
as determined by an ac voltmeter is maintained at 4 V+ 0.2 V rms.

4.5.2.3 The lamp shall be mounted in the lower lighttight box,
and alens to provide a collimated light beam of 51 mm diameter

low tip.

4.3.6.3 Location. The tip of the burner shall reach the edge of

the specimen itself as shown in Figure 4.3.6.1.

4.4 Gas Supply.

passing toward and through the optical window on the floor of
the chamber shall be mounted, with provision for adjustment, to
control the collimated beam in direction and diameter.

4.5.2.4 The housing shall be provided with a cover to allow

. . access for adjustments to be made to the position of the lens.
4.4.1 Amixture of propane of atleast 95 percent purity and at

a pressure of 3.5 kPa + 1 kPa and air at a pressure of 170 kPa 4.5.3 Photodetector.

+ 30 kPa shall be supplied to the burner. 4.5.3.1* Equipment. The light-measuring device system shall

consist of a photomultiplier tube connected to a multirange
_——Holder amplifier coupled to a recording device or data acquisition
] | _— Specimen unit as described in 4.8.6.

Inner edge of frame 4.5.3.1.1 This system shall be capable of continuously mea-
suring relative light intensity against time as percentage trans-
mission over at least five orders of magnitude, with an S-4 spec-
tral sensitivity response similar to that of human vision and a

dark current less than 109 A.

End of pilot burner

4.5.3.1.2 The system shall have a linear response with respect
to transmittance and an accuracy of better than +3 percent of
the maximum reading on any range.

PLAN VIEW

End of pilot burner
Specimen / 4.5.3.1.3 For selection of photomultiplier tubes, as applicable,
—— the minimum sensitivity shall allow a 100 percent reading to be

30 {z:‘:;‘\ 10 mm obtained with a 0.5 neutral density filter and an ND-2 range-
] L Inner edge of frame extension filter as described in 4.5.3.2.2 in the light path.
SECTION VIEW 4.5.3.1.4 Provision shall be made for adjusting the reading of
the instrument under given conditions over the full range of
FIGURE 4.3.6.1 Detailed Location of Pilot Burner. any scale.
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