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Foreword :

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out through
ISO technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are described
in the ISO/IEC Directives, Part- 1. In particular, the different approval criteria needed for the different types of
ISO deewmentsdocument should be noted. This document was drafted in accordance with the editorial rules
of the ISO/IEC Directives, Part- 2 (see wwwise.org/directiveswww.iso.org/directives).

Attention-is-drawnlSO draws attention to the possibility that seme-of-the elementsimplementation of this
document may beinvolve the subjeetuse of (a) patent(s). ISO takes no position concerning the evidence,
validity or applicability of any claimed patent rights- in respect thereof. As of the date of publication of this
document, ISO had not received notice of (a) patent(s) which may be required to implement this document.
However, implementers are cautioned that this may not represent the latest information, which may be
obtained from the patent database avallable at www.iso. org/natents ISO shall not be held respon51ble for
1dent1fymg any or all such patent rlghts De o i

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and expressions
related to conformity assessment, as well as information about ISO's adherence to the World Trade
Organization =~ (WTO)  principles in the Technical Barriers to Trade (TBT), see
wwwise.erg/ise/forewerdhtmlwww.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 92, Fire Safetysafety, Subcommittee SC 1, Fire
Initiationinitiation and Grewthgrowth.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at wwwiiso.ors/membershtmllwww.iso.org/members.html.
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Introduction

This large-scale fire test standard is developed for the purpose of measuring the heat release rate (HRR) an
the smoke-production rate (SPR) of exterior and interior wall systems, exposed under severe fire scenarios
using a parallel panel setup. Severe fire exposure to an exterior wall system can be either caused by spill
plumes from a window, such as in a post-flashover compartment fire, or an exterior fire source such as in a
dumpster, vehicle, or balcony storage. Some extreme scenarios for an exterior fire include city conflagration
(e.g. after an earthquake) or wildland-urban-interface (WUI) fires. Severe interior wall fires can be caused by
combustible storage located inside a facility, such as warehouse and manufacturing occupancies, close to the
corners of wall system. A common factor of such fire scenarios is the absence or an inadequacy of the
traditional active fire protection safeguards (e.g. sprinklers) leading to unmitigated heat exposures to wall
systems.

A sufficiently high heat flux is required to simulate such fire exposures — a high heat flux can reveal thk
flammability of the encapsulated materials used in the wall systems, as well as the vulnerabilities of facers,
joints and other components. Literaturefi1 shows that severe fire exposure to wall systems is in the order df
100 kW/m2. For this purpose, three large-scale fire tests are known to simulate realistically severe fire
exposures of about 100 kW/m2, and are used to evaluate the performance of both exterior and interior wall
systemstz=k[2lwl5], These three large-scale fire tests include the 7,6 m (25-ft) high corner fire test, 15 m (50-ftE
high corner fire test, and 4,9 m (16-ft) high parallel panel test of the ANSI/FM 4880 standard; the latter i

henceforth abbreviated as 16-ft PPT. This document is based on the 16-ft PPT method. The literature
background of the method is provided in AnrexA-Annex A.

The 16-ft PPT setup is placed under a large-scale (minimum 3,5 MW) calorimeter in an indoor facility and i
therefore not affected by outdoor weather conditions. The HRR measured during the tests provides an
objective evaluation to the fire performance of specimens. The test setup is further utilized to evaluate the
smoke hazard of the wall systems used in smoke sensitive occupancies from property insurance
perspectivef2L31.
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Reaction to fire tests- — Parallel panel test method for wall systems
Measurement of heat release and smoke production

WARNING — So that suitable precautions can be taken to safeguard health, the attention of aﬂl
concerned in fire tests is drawn to the possibility that toxic or harmful gases can be evolved during
combustion of test specimens.

Suitable respiratory protection shall be worn by those in the test room when the atmosphere in thb
test room becomes unacceptable.

The test procedure involves high temperatures and combustion processes, from ignition to a fullir
developed fire. Hazards can arise, e.g. burning or ignition of extraneous objects or clothing. Operators
should use full turn out firefighting gear including self-contained breathing apparatus.

Specimens can be difficult to extinguish, particularly those with combustible content burning insidé
metallic facings. At least one charged water hose should be available for all tests.

Specimen collapse can occur. All personnel within the test area should remain at a sufficient distancé
from the test specimen to avoid injury in case of specimen collapse.

Combustible or sensitive elements that are not part of the test specimen, such as wires, pipes and gagek
close to the setup shall be covered with fire protection blankets.

1 Scope

This document specifies a large-scale fire test method for measuring the heat release rates (HRR) and th
smoke-production rates (SPR) of wall systems. The fire scenario covered in this document is representative
of severe fires originating in near wall or corner locations of an exterior or interior wall construction. A severe
fire scenario is defined that imparts a heat flux on the order of 100 kW/m?2 to the wall systems. These include
exterior fire scenarios such as dumpster, balcony storage fires, and vehicle fires originating outside buildings.
Fires caused by combustible storage inside unsprinklered or inadequately sprinklered occupancies, such as
warehouse and manufacturing occupancies, represent a few examples of severe interior fires.

This document measures the HRR and SPR in accordance with JSO 24473. This document also providek

guidelines for heat release and smoke production performance limits, developed and used for risk evaluation
by the insurance industry.

The test method is not applicable to scenarios where a fire initiates within an air cavity, if present, of ah
exterior wall system. The test method does not incorporate a window structure and is therefore not applicable
to fire spread hazards resulting from inadequately protected window openings in a post-flashover fire
scenario.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content constitute]

requirements of this document. For dated references, only the edition cited applies. For undated references,
the latest edition of the referenced document (including any amendments) applies.
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<std>ISO 13943, Fire safety — Vocabulary

1S0,24473:2008, Fire tests — Open calorimetry — Measurement of the rate of production of heat and<

combustion products for fires of up to 40 MW</std>
3 Terms and definitions -

For the purposes of this document, the terms and definitions given in ISO-,13943 and the following apply.

ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— ——ISO Online browsing platform: available at https://wwwrise-erg/ebphttps://www.iso.org/obp <

— ——IEC Electropedia: available at https://www-electropedia-org/https: //www.electropedia.org/

3.1 34 «
collapse

development of failure mechanisms in an exterior wall system to a degree involving disintegration and falling
(parts of) structural members:

3.2 32

component

part or element of an exterior wall assembly, including but not limited to, the building panel, foam system,
cladding, joint systems, rails, brackets, sealants, insulation, continuous insulation, fire barrier, thermal barrier,

water resistive barrier:

3.3 33
fire propagation
increase in the exposed surface area of the specimen that is actively involved in flaming combustion

[SOURCE: JS0,12136;2011, 3.4]

34 34

smoke production rate

rate of smoke produced during the fire test

3.5 35

smoke sensitive occupancy

occupancy which is susceptible to damage due to smoke infiltration or contamination

3.6 36
smoke yield
ratio of the total mass of smoke released to the total mass of the material vaporized:

[SOURCE: JS0,12136;2011, 3.5]

3.7 37
thermal barrier
material that both limits the transfer of heat and remains in place when exposed to a standard fire exposure

for a specified period of time:

[S)
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4 Symbols
Ap Exhaustexhaust duct cross-sectional area m?2
[ Massmass specific heat capacity of a material kJ/g-K
AHcsuguny, — Lewerlower heat value of propane K /g
K Thermalthermal conductivity of a material kW/m-K
Mcaug, Meleeutarmolecular weight of propane g/mol
APmax Maxdimummaximum pressure drop in the exhaust duct N/mz2
Ps Standardstandard pressure condition Pa
40 Targettarget chemical HRR kW
QC’TQ"Ch Chemiealchemical HRR per unit width of a material kW/m
Qéh_.WQ ! ChMax Maxi nmximumA chemical HRR per unit width of a materia]A kW/m
Q{TQ"R Radiativeradiative HRR per unit width of a material kW/m
4-q" Netnet heat flux to the sample ahead of the pyrolysis zone kW/m?
R®R Universaluniversal gas constant J/mol-K
R Coefficientcoefficient of determination -
ATig lgnitienignition temperature of the material above ambient K
A Thermalthermal response parameter of a material kW-s1/2m-2
Ts Standardstandard temperature condition K
v, Verticalvertical flame spread rate m/s
CIHB.est Estimatedestimated propane volumetric flow rate m3/s
Veang,est
%mVn,max Masdmummaximum exhaust duct flow rate m3/s
Yi Hlameflame height m
Vn Pyrolysispyrolysis zone height m
VoMax, Maximummaximum pyrolysis zone height m
a Propertionalityproportionality constant -
X Densitydensity of a material g/m3
Pa Exhaustexhaust air density kg/ms3

Tig lgnitienignition time
HcrXch Cembustienchemical efficiency of combustion
IRAR Radiativeradiative fraction

5 Principle

This large-scale fire test method evaluates the HRR and SPR performance of wall systems under a scenari

representing severe fires.
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The test consists of two 4,9 m (16,0 ft) high and 1,1 m (3,5 ft) wide wall assemblies parallelly mounted at
0,53 m (1,75 ft) separation. A propane sand burner of 360 kW exposure provides an approximately
compliant large-scale calorimeter (minimum 3,5 MW HRR capacity), to measure time-resolved HRR and SPR
from the wall assemblies during the test. The setup may optionally be installed on a weighing platform to
provide mass loss data during the test.

Guidance on thresholds for HRR and SPR performance criteria, based on the risk evaluation from the property

insurance perspectivefZ?-isprovided-in-Clause A3:1218], is provided in A.3.

6 Test facility and instrumentation section

The test setup shall be located in an indoor facility. The test facility height and scale shall be in accordance
with ]SO 24473.

The calorimeter, or fire products collector (FPC), shall be large enough in terms of capacity to conduct, and
accurately measure, up to 3,5 MW HRR during the tests. But, for the safety purposes and to avoid plume
spillage, it is recommended to use an FPC of 5,0 MW. ArnexBAnnex B provides description of a 5,0 MW
calorimeter presently used at a test facility, and an alternative 3,5 MW calorimeter.

The calorimetry instrumentation section of the exhaust duct shall contain gas velocity probes, gas
thermocouples, an absolute pressure transducer, gas sampling probes, a multi-gas analyser system, and a
smoke measurement system that conforms to JSO 24473. A description of these systems used at a test facility

in the US that houses a 5,0 MW calorimeter is provided in AznexB.Annex B.

7 Apparatus
7.1 General ‘

The test apparatus consists of two 4 900 mm *+ 100 mm (16,0 ft) high and 1 100 mm = 50 mm (3,5 ft) wide<
wall assemblies parallelly mounted with the exterior facer of each assembly at 530 mm * 25 mm (1,75 ft)
separation, as shown in Eigure1.Figure 1. The wall assemblies shall be mounted on two metal frames. Each
metal frame is first covered with a 13 mm * 1 mm (0,5 in-}) thick plywood and 25 mm * 1 mm (1,0 in-}) thick
calcium silicate (non-combustible) boards before mounting the wall assembly. Alternative base materials
other than plywood are acceptable to back the non-combustible boards. A sand burner of dimensions
1100 mm = 50 mm length x%x 530 m + 25 mm width xx 460 mm * 25 mm height (3,5 ft xx 1,75 ft xx 1,5 ft) is
located at the base, with the long edge of the burner flush with the lower edge of the two wall assemblies.

S

© ISO-######- 2025 - All rights reserved
4 <

A

{ Formatted: Font: Bold }

{ Formatted: HeaderCentered }
{Formatted: Default Paragraph Font J
{Formatted: Default Paragraph Font }
[Formatted: Default Paragraph Font ]
{Formatted: Default Paragraph Font }
{Formatted: Default Paragraph Font }
{Formatted: Default Paragraph Font }

Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers, Tab
stops: Not at 0.71 cm

Formatted: Adjust space between Latin and Asian text,
Adjust space between Asian text and numbers

{Formatted: Font: 11 pt }

Formatted: FooterPageNumber, Space Before: 0 pt,
Line spacing: single



https://standards.iteh.ai/catalog/standards/iso/f5f48719-b15f-45bc-8cb9-6bd29d3d5cce/iso-fdis-3957

