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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 proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Fire is a complex phenomenon, its behaviour and effects dependent upon a number of interrelated
factors. The behaviour of materials and products depends upon the characteristics of the fire, the
method of use of the materials and the environment in which they are exposed (for the philosophy of
reaction-to-fire tests, see ISO/TS 3814).

The need for improved insulation of buildings has led to the increased use of thermal insulating
sandwich panel systems in different parts of the building industry. Thermal insulating sandwich panel
systems are applied as external cladding on factory buildings, in internal envelopes with controlled

at

applications are in modular building rooms and retail premises. These systems can alsg.beu

ap
san
not

Thd
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a)

b)

c)
Mot

Thi
san
a th
pro
Sys
The
inte

aospheres and in cold stores, varying from small rooms to large, coolhouses and wareho

ications in traditional constructions. Multi-layered panels with other facings (e.g-)plastg
Hwich panel systems can also be applied to walls as internal linings or insulation; how
within the scope of the ISO 13784 series.

re exist three primary fire-related threats to the walls and ceilings or roofs of a buildin
h freestanding or frame-supported types of thermal insulating sandwich panel systems:

an interior compartment fire impinging directly onto the joints,of the wall, typical ignit
being welding torches, burning items near the wall and fire in anradjacent room;

an external fire or combustibles (rubbish, vegetation, vehicles, etc.) accumulated near th
fire spread to outside spaces.

eover, such a fire can spread in several ways:

over a combustible exterior surface;

by travelling vertically and horizontally through the combustible cores of cavities
external wall or ceiling/roof;

through combustible gases whichhave developed due to the pyrolysis ofthe combustible c
and which will ignite on the surface;

as burning debris or flanfing droplets.

5 document deals with -a simple representation of a fire scenario involving a thermal
Hwich panel system;such as that typified by a local fire impinging directly on the intel
ermal insulating-sandwich panel building construction. The test method specified can
vide a large-xoom scale, end-use evaluation of all aspects of thermal insulating sand
ems, including constructional techniques (supporting frameworks, jointing detail, etc.).

test method is intended for evaluating products which, by their nature, are not norma

fro

asurface product or ISO 9705-1 (test method). Nevertheless, this document provides
whlﬁrl_ﬂ_l_m'h_l_ﬁ_h_rb_lﬁ—rc afreestanding or frame-supported thermal insulating sandwich panel building constl

rnal linings and are unsuitable for assessment using ISO/TR 9705-2 which evaluates f

1ses. Other
ed for roof
rboard) or
bver, this is

b insulated

on sources

e wall;

within the

bmponents

insulating
nal face of
be used to
vich panel

Illy used as
ire growth
h means by

be built and evaluated.

“uction can

Testing of this type can be used for comparative purposes or to ensure the existence of a certain quality

of p

erformance considered to have a bearing on fire performance generally.

The ISO 13784 series consists of the following parts, under the general title "Reaction-to-fire tests for
sandwich panel building systems":

Part 1: Test method for small rooms;

Part 2 (this document): Test method for large rooms.
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Reaction-to-fire tests for sandwich panel building
systems —

Part 2:
Test method for large rooms

SAElETY PRECAUTIONS — In order that suitable precautions can be taken to safeguard health,
the|attention of all concerned in fire tests is drawn to the possibility that toxic of harmful gases
can evolve during combustion of test specimens.

The test procedures concerned involve high temperatures and combustion processes, from
ignjtion to a fully developed room fire. Therefore, hazards can exist\for burns, ignition of
extraneous objects or clothing. Operators should use protective clothing, helmet, face-shield
and equipment for avoiding exposure to toxic gases.

Laboratory safety procedures shall be set up which ensure_the safe termination df tests on
sandwich panel products. Specimens with combustible content burning inside metalllic facings
can be difficult to extinguish with standard laboratory fire fighting equipment. Adequjate means
of extinguishing such a fire shall be provided.

Whien tests are conducted using freestanding or frame-supported constructions, $pecimens
could emit combustion products from their external faces, especially if joints open up)Specimen
collapse can also occur. Laboratory safety procedures shall be set up to ensure th¢ safety of
personnel with due consideration to such situiations.

For| construction of the test enclosure)using a freestanding structure without ktructural
framework, because of the size and weight of the individual panels it is strongly recdmmended
that construction be accomplished-within an additional external support framework (e.g.
scaffolding). If the test enclosure is érected in an outside environment, it is further recdmmended
thaf the external framework remain in place during the test. The purpose of this framework is
only to avoid collapse of thetest room caused by wind action. This additional framework shall
notjbe used to fix and support the sandwich panels.

1 [Scope

Thif document‘specifies a test method for evaluating the reaction-to-fire performance jof thermal
insylating sandwich panel building systems for large rooms and the resulting flame spfead on or
within the-thermal insulating sandwich panel building construction when it is exposed tq heat from
a simulated internal fire with flames impinging directly on its internal corner. The test method is not
intgnded for evaluating a product's fire resistance.

This document is applicable to both freestanding and self-supporting and frame-supported thermal
insulating sandwich panel systems, but only to wall and ceiling or roof constructions.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes 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.

ISO 13943, Fire safety — Vocabulary
IEC 60584-1, Thermocouples — Part 1: EMF specifications and tolerances

© IS0 2020 - All rights reserved 1
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3 Term

s and definitions

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

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

3.1
composite

ISO Online browsing platform: available at https://www.iso.org/obp

[EC Electropedia: available at http://www.electropedia.org/

combinatig
EXAMPLE

3.2
exposed s
surface of {

3.3
product
material, ¢

34
surface pr
any part of

EXAMPLE
3.5

n of materials generally recognized in building construction as discrete entities

Coated or laminated materials.

irface
he product (3.2) subjected to the heating conditions of the test

bmposite (3.1) or assembly

oduct
a building constituting an exposed surface on the walls or ceiling/roof, or on both

Panel or board.

thermal i

sulating sandwich panel

sandwich panel

building prioduct (3.2) consisting of two metal faces positioned on either side of a core that is a therm
insulating material, which is firmly bonded-t¢-both faces so that the three components act composiftely
when unddr load

Note 1 to e
material (e.

try: One layer is an insulatingsmaterial, such as mineral or glass wool, cellular plastics or a nat}
b. corkboard), protected by facings on both sides. Facings can be selected from a variety of mate

ally

ural
Fials
m a
the

and can be|either flat or profiled~Thé most widely used facing is coated steel. The composite varies frg
simple congtruction to a complex-composite system with specific fixing joints and supports, depending orj
application pnd on the performance requirements.

3.6

specimen

assembly representing the end-use construction

4 Prindiple

The reaction to fire performance of a sandwich panel assembly is assessed when it is exposed to flames
impinging directly on the internal corner of a sandwich panel assembly. The different kinds of flame
spread that can occur are flame spread within the internal core, on the surface or through joints, by
ignited combustible gases and by falling debris or melting droplets of the sandwich panel assembly. The
assessment allows determination of the following possible fire hazards:

the contribution of the system to fire development up to flashover;

buildings;

the possibility of the structure's collapse;

the potential for transmitting an interior fire to outside spaces or other compartments or adjacent

© IS0 2020 - All rights reserved
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the development of smoke and fire gases inside the test room.

Types of structure

The test method is applicable to the following two types of structure, representative of those used in
practice both in respect of construction and materials.

a) Frame-supported structures
Sandwich panel systems are mechanically fixed to the outside or the inside of a structural
£ 1 11 b 1 4=l 1 4=l i P | yuln | 1 Tl ala L £ :
IT4IlICTWULR, TIUT'IIdIly  SLTTI, U1 ngu LT UITICRIITSS U LHT pPdllci. T1IT LCllllls/lUUl cqan be bl,lllt
traditionally or using sandwich panel systems. A widespread example is the externgl cladding
of industrial buildings. In most cases, this kind of sandwich panel system is used ‘on 4 building's
exterior wall, roof or both.
Deformation of the frame can influence the fire behaviour of the sandwich panels. Wher¢ the frame
is protected in practice because of fire resistance requirements, this should also be the ¢ase for the
frame under test. Protection can be obtained by means of insulating boards or coatings,

b) |Freestanding structures
Sandwich panel systems are assembled together to provide‘a room or enclosure that does not
depend for its stability on any other structural frameworki(e.g. cold stores, food or clgan rooms,
generally constructed within a weatherproof shell).<Nofmally situated inside a building, the
ceilings of these constructions may be supported from:above.

6 |Test specimen

The test specimen shall consist of the requisite-timber of panels required for the test to be performed.

In alll cases, the test specimen shall be representative of that used in practice, both in constijuction and

materials. All constructional details of.joints, fixings, etc., shall be reproduced and positigned in the

test specimen as in practice. If the typé of sandwich panel under test is used in practice with an inside

or dutside structural framework, this)shall be included in the test.

The test specimen should besbuilt by those suitably qualified in the construction of this type of

structure.

If, ip practice, ceiling panels are different from wall panels, a test may be performed with the correct

conj

If the sandwich panel building system is intended for use with decorative paint or film fag

sha

7

bination of wall and-ceiling panels.
1 be present-on the test specimen.

Testroom design and construction

ings, these

7.1 The test method consists of a procedure by which sandwich panel assemblies are assessed in their
end-use scale and with the constructional details incorporated in their end use. Products are evaluated
with end-use joints and fixings; where a supporting steel framework is part of the construction, testing
is done with this framework also in place. Where the panels are self-supporting, for safety reasons, an
unconnected external framework should be used.

7.2 Perform the test on a sandwich panel specimen in accordance with Clause 6, erected as in end-use
practice to form a large room configuration (see Figure 1). The room shall consist of four walls at right
angles and a ceiling, and shall be located on a rigid, non-combustible floor surface. The room shall have
the following inner dimensions.

Length: (4,8 +£ 0,05) m

© IS0 2020 - All rights reserved
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Width: (4,8 + 0,05) m
Height: (4 £ 0,05) m

7.3 Provide a doorway in the front wall of the room; no other wall shall have any openings allowing
ventilation. The doorway shall have the following dimensions.

Width: (4,8 + 0,05) m
Height: (2,8 £ 0,05) m

7.4 The yoom may be located indoors or outdoors.

7.5 Full dnd detailed drawings of the various elements of construction, including all jointing détailsfand
any framework required with attachment details, shall be provided by the panel system manufactiirer
prior to the test.

See Figures 2 and 3 for an example of an inside support framework for structural fixed sandwich parels.

NOTE It is possible for the number of panels and their thickness to be differént from those shown in| the
examples, depending on the type of panels tested. In addition, the type of supporting frame depends onf the
practical end-use mounting.

Dimensions in millimdtres

o RW9
b RW10

RW1

Lw w2 Lw3 [LW&[ BWS BW6 |BW7

ol |~ “Rwn2

a) Isometric elevation
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< Lw2 2 f
~
3
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LWi1 &
L =
LA T
4 800 4 800
d d d d
b) Plan showing alternative burner positions
Key)
C ceiling panel
d thickness of panel
P1 burner position 1, at corner
p2 burner position 2, at joint
LW left wall panel
BW back wall panel
RW right wall panel
FW-L front wall lintel panel

Figure 1 — Example of test specimen
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Dimensions in millimetres
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b) Side wall view
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c) Top view.

Figure 2 — Example of internal structural framework
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Dimensions in millimetres

q

Figure 3 — Example of internal structural framework — Isometric elevation

8 Ignition source

WARNING|—The ignition source is a propane gas burner that consumes relatively large amoynts
of gas. All ﬂﬂIllpmﬂ“f (tubes r‘nnnlinn‘c’ flow meters,etc \ should be np?rnvnr‘ for propane he
installations shall be performed in accordance w1th ex1st1ng regulations. For reasons of safety,
the burner should be equipped with a remote-controlled ignition device, for example, a pilot
flame or glow wire. There should be a warning system for leaking gas and a valve for immediate
and automatic cut-off of the gas supply in case of extinction of the ignition flame.

8.1 The ignition source shall be a propane gas burner made from mild steel and having a square
top surface layer of porous inert material (e.g. sand). The burner shall have face dimensions of
300 mm x 300 mm and a height of 200 mm above the floor. The construction shall be such that an even
gas flow is achieved over the entire open area. See Figure 4.

8 © IS0 2020 - All rights reserved
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Dimensions in millimetres
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294
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||
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|
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300

) |
SK :# S

m 3 12 150 )
Key
1 |steel sheet
2 |gasinlet
3 |sand (5 to 12 mm)
4 | brassqwire gauze (2,8 mm)
5 | steel sheet above gas outlet (150 mm x 150 mm x 3 mm)

Figure 4 — Burner

8.2 The burner shall be mounted on a small trolley so that it is possible to remove it from the test
facility during the test if necessary. An additional cut-off valve for the gas is recommended.

8.3 The burner shall be placed on the floor in a corner directly opposite the wall with the doorway
and shall be in contact with the specimen. If there is a structural framework member such as a column

© IS0 2020 - All rights reserved 9
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directly in the corner, the burner shall be placed at the joint nearest the corner on the back wall. This
joint shall be not less than 300 mm from the corner column. See Figure 1.

If the structural member prevents contact, the burner shall be raised and adjusted such that it is in
contact with the specimen.

8.4 The burner shall be supplied with natural grade propane (95 % purity). The gas flow to the burner
shall be measured with an accuracy of at least +3 %. The heat output to the burner shall be controlled
within £5 % of the prescribed value. Flow rates of gas shall be calculated using a net heat of combustion

of propane

of 46,4 MJ /kg.

8.5 Thel
5 min, and
test specinj

NOTE ]
occur in a st

9 Appa

9.1 Ther
installed fr

One therm
of them at
in the door

The therm
alumel sta
of (1,5 = 0
have a maj
their hot jy
surface tern
sheathed t
be of tolera

The flow o
and using :

When inst
through w

the fire belhaviourof the panels.

purner heat output shall be 100 kW for the first 5 min of the test, 300 kW for the subsegl
shall be increased again to 600 kW for a further 5 min if ignition and sustained burning of
en has not already occurred (as shown in Figure 6).

he ignition source reflects the burning of, for example, a waste fire or liquid pool fire, which
orage room or in industrial buildings.

ratus

mocouples, positioned on the external surface of each of the panels and within their d

bcouple shall be installed on the external surface of eagh panel and another in the core, |
D,7 m above the floor and on the centreline. See Figure 5. Only thermocouples 01, 02 anc
opening are mandatory; all others are optional:

bcouples shall be either of the sheathed or wélded types. The former shall be type K chron
nless-steel sheathed thermocouples with™a wire diameter of 0,3 mm and an outer diam
1) mm. The hot junction shall be instilated and not earthed. Welded thermocouples s
fimum diameter of 0,3 mm. Thermeocouples on the external surface of the panels shall i
nctions in contact with the surface of the panel. Surface thermocouples with copper disK
hperature measurements, sheathed thermocouples for core measurements and welded 1
hermocouples for gas temperature measurements should be used. The thermocouples s
nce class 1 in accordance\with IEC 60584-1.

dditional pressure transducers. For additional guidance, see ISO/TR 9705-2.

hlling thermegcouples inside the core, a check should be made to ensure that the open
hich the thermocouples are inserted are well sealed, otherwise these openings can influg

9.2 Add1ti0nal equipment

bm the rear of the panel in such a way that flame spread within the core can be monitored|.

lent
the

can

ore,

oth
03

hel/
bter
hall
ave
for
on-
hall

1t of the door openirng can be calculated by means of the thermocouples in the door opering

ngs
nce

9.2.1 Datarecorder, either a chart recorder or data logger capable of recording and storing input data
from the thermocouples at intervals not exceeding 10 s, and able to provide a hard copy of the data.

9.2.2 Timing device, a clock with 1 s divisions or equivalent device.

10
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Dimensions in millimetres
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4 800 4 800 4 800
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05w -
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LW1 | LW2 | LW3 [ LW4 | BWS5 | BW6 | BW7 | BW8 [ RWI |RW10 [ RW11|RW12
S
r~
I
|
1 2 3 050" | |
!
d
c) Walls
Key

left
back
right

1

2

3

4 wall
0 opening (1 to 15)

C ceilinlg panel (core outside)

w width of panel

LW  left wfall panel (core outside)
RW  rightwall panel (core outside)
BW  back pvall panel (core outside)
CO  core
0OS  outsifle surface of panel

d thickness of panel

Figure 5 — Thermocouple distribution

10 Proc¢dure

10.1 Initial-conditions

10.1.1 The temperature in the test facility at the start of the test shall be between 10 °C and 30 °C.

10.1.2 The horizontal wind speed measured at a horizontal distance of 1 m from the centre of the
opening to the room shall not exceed 1,75 m - s~1.

10.1.3 The burner shall be in contact with the corner wall. The surface area of the burner opening shall
be clean. If there is a structural framework such as a column directly in the corner, the burner shall be
placed at the nearest joint from the corner on the back wall but not less than 300 mm away (see Figure 1).

10.1.4 The test set-up shall be photographed or video-recorded prior to testing.

12 © IS0 2020 - All rights reserved
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10.2 Test

10.2.1 Start all recording and measuring devices and record data for at least 2 min prior to igniting
the burner.

10.2.2 Adjust the burner to the required output levels within 10 s of ignition (see Figure 6). Adjust the
exhaust capacity so that all combustion products are collected.

Dimensions in millimetres

Y
700

600

500

400

300

200

100

-

0
-2 0 2 4 6 8 10042 14 16 18 20 22 24 26 28 30 X

Key
Y |HRR (kW)

X | time (min)

Figure 6 —Burner heat output programme (as described in 8.5)

10.2.3 Make a photographic or videotape record of the test or both of these. A clock shall appear in all
phatographic records,/giving time to the nearest second.

10.2.4 During'the test, record the following observations and the time at which each occurs:

a) |ignitien of the specimen;

b) Lspread of flame on the surface, internal or external, of panels (if any):

c) openings, cracks, damage or gaps appearing in the specimen;

d) opening joints and flaming from joints;

e) delamination, falling debris, flaming droplets;

f) smoke or flames outside the room through joints;

g) smoke intensity and colour (visual);

h) indications of flame spread through the core of the specimen (i.e., discoloration of facing panels);

i) flames emerging through the doorway;
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