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National foreword

This part of BS 476 is published by BSI Standards Limited, under licence from
The British Standards Institution.

This standard has been superseded by the current BS EN 14390, but it has been
retained based on legitimate need for the standards within non-EU markets.

This Part of BS 476 has been prepared under the direction of the Fire Standards
Policy Committee. It is identical with ISO 9705 : 1993 Fire tests — Full-scale
room test for surface products published by the International Organization for
Standardization (ISO).

Cross references. The Technical Committee has reviewed the provisions of
ISO 3261 : 1975 to which normative reference is made in the text, and has
decided that they are acceptable for use in conjunction with this standard.

For general guidance on this type of test, reference should be made to BS 476
Fire tests on butlding materials and structures Part 32 : 1989 Guide to full scale
fire tests within buildings.

Textual errors. When adopting the text of the international standard, the
following textual errors were discovered. They have been marked in the text and
have been reported to the International Standards Organization in a proposal to
amend the text of the international standard.

In 3.7, line 3, ‘titles’ should read ‘tiles’.

In 5.1, the final sentence should read ‘In order to facilitate the mounting of the
instruments and of the ignition source, the test room may be placed so that the
floor can be reached from beneath.’

In 11.6, line 1, ‘non-hydroscopic’ should read ‘non-hygroscopic’.
In D.4, line 6, ‘under pressure’ should read ‘under-pressure’.
In figure D.1, ‘Hood 3 m x 3 m’ should read ‘Hood 3 x 3’.
In clause F.2.2, equation (F.5) should read as follows:
S=—a — —u o a4 (F.5)
1%2 1 - Zcog — x02>

This publication does not purport to include all the necessary provisions of a
contract. Users are responsible for its correct application.

Compliance with a British Standard cannot confer immunity from
legal obligations.
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Introduction
This method is intended to describe the fire behaviour of a product under
controlled laboratory conditions.

The test method may be used as part of a fire hazard assessment which
takes into account all of the factors which are pertinent to an assessment
of the fire hazard of a particular end use.
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INTERNATIONAL STANDARD

ISO 9705:1993(E)

Fire tests — Full-scale room test for surface products

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

combustion of test specimens.

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

avoiding exposure to toxic gases.

Means for extinguishing a fully developed fire should be available.

1 Scope

This International Standard specifies a test method
that simulates a fire that under well ventilated con-
ditions starts in a corner of a small room with a single
open doorway.

The method is intended to evaluate the contribution
to fire growth provided by a surface product using a
specified ignition source.

A standard ignition source is specified, but other al-
ternatives are allowed. It should, however, be noted
that the type, position and heat output of the ignition
source will considerably influence the fire growth.

The method is especially suitable for products that for
some reason cannot be tested in a small laboratory
scale, for example thermoplastic materials, the effect
of an insulating substrate, joints, surfaces with great
irregularity.

The method is not intended to evaluate the fire re-
sistance of a product.

A test performed in accordance with the method
specified in this International Standard provides data
for the early stages of a fire from ignition up to
flashover.

Full document details: BS 476-33:1993

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the edition indicated was valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the most re-
cent edition of the standard indicated below. Mem-
bers of IEC and ISO maintain registers of currently
valid International Standards.

ISO 3261:1975, Fire tests — Voocabulary.

3 Definitions

For the purposes of this International Standard, the
definitions given in 1ISO 3261 and the following defi-
nitions apply.

3.1 assembly: Fabrication of materials and/or com-
posites, for example, sandwich panels.

NOTE 1  An assembly may include an air gap.

3.2 composite: Combination of materials which are

generally recognized in building construction as dis-
crete entities, for example, coated or laminated ma-

terials. ocuments
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3.3 exposed surface: That surface of the product
subjected to the heating conditions of the test.

3.4 material: Single substance or uniformly dis-
persed mixture, for example, metal, stone, timber,
concrete, mineral fibre, polymers.

3.5 product: Material, composite or assembly about
which information is required.

3.6 specimen: Representative piece of the product
which is to be tested together with any substrate or
treatment.

NOTE 2 The specimen may include an air gap.

3.7 surface product: Any part of a building that
constitutes an exposed surface on the interior walls
and/or the ceiling such as panels, titles, boards, wall
papers, sprayed or brushed coatings.

4 Principle

The potential for fire spread to other objects in the
room, remote from the ignition source, is evaluated
by measurements of the total heat flux incident on a
heat flux meter located on the centre of the floor.

The potential for fire spread to objects outside the
room of origin is evaluated by the measurement of
the total rate of heat release of the fire.

An indication of the toxic hazard is provided by the
measurement of certain toxic gases.

The hazard of reduced visibility is estimated by the
measurement of production of light-obscuring smoke.

The fire growth is visually documented by photo-
graphic and/or video recording.

NOTE 3  If further information is required, measurements
of the gas temperature in the room and the mass flow in
and out the doorway may be performed.

5 Fire test room

5.1 The room (see figure 1) shall consist of four
walls at right angles, a floor and a ceiling and shall
have the following inner dimensions:

a) length: 3,6 m + 0,06 m;
b) width: 2,4 m + 0,056 m;
¢) height: 24 m + 0,05 m.

The room shall be placed indoors in an essentially
draught free, heated space, large enough to ensure
that there is no influence on the test fire. In order to
facilitate the mounting of the instruments of the ig-
nition source, the test room may be placed so that the
floor can be reached from beneath.

5.2 There shall be a doorway in the centre of one
of the 2,4 m x 2,4 m walls and no other wall, floor or
ceiling shall have any openings that allow ventilation.
The doorway shall have the following dimensions:

a) width: 0,8 m + 0,01 m;

b) height: 2,0 m + 0,01 m.
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Dimensions in metres
2.4

0.4

3,6

Front view

0.8

Top view

Figure 1 — Fire test room

5.3 The test room shall be constructed of non-
combustlble material with a density of 500 kg m 3to
800 kg m™~. The minimum thickness of the con-
struction shall be 20 mm.

6 Ignition source

6.1 Recommended sources

It is recommended to use one of the ignition sources
specified in annex A to which the following require-
ments apply.

6.1.1 The ignition source shall be a propane gas
burner having a square top surface layer of a porous,
inert material, e.g. sand. The construction shall be
such that an even gas flow is achieved over the entire
opening area.

Full document details: BS 476-33:1993

The ignition source is a propane gas burner that con-
sumes relatively large amounts of gas. The attention
is therefore drawn to the following warning.

WARNING — All equipment such as tubes, coup-
lings, flowmeters, etc. shall be approved for pro-
pane. The installations shall be performed in
accordance with existing regulations.

The burner should, for reasons of safety, be
equipped with a remote-controlled ignition de-
vice, for example a pilot flame or a 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 ig-
nition flame.

6.1.2 The burner shall be placed on the floor in a

corner opposite to the doorway r;id |
shall be in contact with thi2 speci Eeljmnéﬁig
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6.1.3 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.

6.2 Alternative sources

Alternative sources as specified in annex B may also
be used.

7 Heat flux instrumentation in the fire
room

This clause specifies minimum requirements for heat
flux instrumentation in the fire room. Additional infor-
mation and designs can be found in annex C.

7.1 Specification

The heat flux meter shall be of the Gardon (foil) or the
Schmidt-Boelter (thermopnle) type with a design range
of about 50 kW m~2. The target area shall be a flat
black surface having a view angle of 180°. The heat
flux meter shall have an accuracy of at least + 3 %
and a repeatability within 0,5 %. In operation, the
meter shall be maintained at a constant temperature
(within + 5 °C) above the dew point.

7.2 Location

The heat flux meter shall be mounted at the geomet-
ric centre of the floor. The target area shall be 5 mm
to 30 mm above the floor surface. Radiation shall not
pass through any window before reaching the target.

7.3 Calibration

The calibration of the heat flux meter shall be checked
whenever required, by comparison with two instru-
ments held as reference standards and not used for
any other purpose. One of the reference standards
shall be fully calibrated at yearly intervals.

NOTE 4  An example procedure is given in BS 6809.

8 Hood and exhaust duct

The system for collecting the combustion products
shall have a capacity and be designed in such a way
that all of the combustion products leaving the fire
room through the doorway during a test are collected.
The system shall not disturb the fire-induced flow in
the doorway The exhaust capacity shall be at least
35 m®s™ ' at normal pressure and a temperature of

NOTES5 An example of one design of hood and an ex-
haust duct is given in annex D.

9 Instrumentation in the exhaust duct

This clause specifies minimum requirements for
instrumentation in the exhaust duct. Additional infor-
mation and designs can be found in annex E.

9.1 Volume flow rate

The volume flow rate in the exhaust duct shall be
measured to an accuracy of at least + 5 %.

The response time to a stepwise change of the duct
flow rate shall be a maximum of 1 s at 90 % of the
final value.

9.2 Gas analysis

9.2.1 Sampling line

The gas samples shall be taken in the exhaust duct
at a position where the combustion products are uni-
formly mixed. The sampling line shall be made from
an inert material which will not influence the concen-
tration of the gas species to be analysed. (See
annex E.)

9.2.2 Oxygen

The oxygen consumption shall be measured with an
accuracy of at least + 0,05 % (V/V) oxygen. The oxy-
gen analyser shall have a time constant not exceeding
3 s. (See annex E.)

9.2.3 Carbon monoxide and carbon dioxide

The gas species shall be measured using analysers
having an accuracy of at least + 0,1 % (V/V) for car-
bon dioxide and + 0,02 % (V/V) for carbon monoxide.
The analysers shall have a time constant not exceed-
ing 3 s. (See annex E.)

9.3 Optical density

9.3.1 General

The optical density of the smoke is determined by
measuring the light obscuration with a system con-
sisting of a lamp, lenses, an aperture and a photocell,
(see figure 2). The system shall be constructed in such
a way as to ensure that soot deposits during the test

oo gc:%r.\ot reduce the light transmlssmrbbty’éﬁrﬁlt&aﬁts
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93.2 Lamp

The lamp shall be of the incandescent filament type
and shall operate at a colour temperature of
2900 K + 100 K. The lamp shall be supplied with
stabilized direct current, stable within + 0,2 % (in-
cluding temperature, short-term and long-term stab-
ility).

9.3.3 Lenses

The lens system shall align the light to a parallel beam
with a diameter, D, of at least 20 mm.

9.3.4 Aperture

The aperture shall be placed at the focus of the lens
L, as shown in figure 2 and it shall have a diameter,
d, chosen with regard to the focal length, f, of L, so
that djf is less than 0,04.

9.3.5 Detector

The detector shall have a spectrally distributed
responsivity agreeing with the CIE" V (1)-function (the
CIE p»hotopic curve) to an accuracy of at least + 5 %.

ISO 9705:1993(E)

The detector output shall be linear within 6 % over an
output range of at least 3,5 decades.

9.3.6 Location

The light beam shall cross the exhaust duct along its
diameter at a position where the smoke is
homogenous.

10 System performance

10.1 Calibration

A calibration test shall be performed prior to each test
or continuous test series.

NOTE 6 Equations for calculations are given in annex F.
The calibration shall be performed with the burner
heat outputs given in table 1, with the burner pos-
itioned directly under the hood. Measurements shall
be taken at least every 6 s and shall be started 1 min
prior to ignition of the burner. At steady state con-
ditions, the difference between the mean rate of heat
release over 1 min calculated from the measured
oxygen consumption and that calculated from the
metered gas input shall not exceed 5 % for each level
of heat output.

t Wwall of exhaust duct 7

1
R Aperture
L2

Lamp

Smoke particles

- — ___-___-..1’_

Detector

Figure 2 — Optical system

1) Commission internationale de I'éclairage
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10.2 System response

The time delay for a stepwise change of the heat
output from the burner, when placed centrally 1 m
below the hood, shall not exceed 20 s and shall be
corrected for in test data. The time delay shall be de-
termined by measuring the time taken to reach
agreement to within 10 % of the final measured heat
release value, when going through the stepwise pro-
cedure given in table 1, taking measurements at least
every 6 s.

Table 1 — Burner heat output profile

Time Heat output
min kW
Oto2 0
2t07 100
71012 300
12t0 17 100
17 t0 19 0

10.3 Precision

The precision of the system at various volume flow
rates shall be checked by increasing the volume flow
in the exhaust duct in four equal steps, starting from
2m®s™" (at 0,1 MPa and 25 °C) up to maximum. The
heat output from the burner shall be 300 kW. The er-
ror in the mean rate of heat release, calculated over
1 min, shall be not more than 10 % of the actual heat
output from the burner.

11 Preparation of test specimens

11.1  The product to be tested shall, as far as poss-
ible, be mounted in the same way as in practical use.

NOTE 7 In the standard specimen configuration, three
walls and the ceiling are covered with the product. Alterna-
tive specimen configurations are given in annex G.

11.2 In cases where the product to be tested is in
board form, the normal width, length and thickness
of the boards shall be used as far as possible.

11.3 The product shall be attached either to a
substrate or directly to the interior of the fire room.
The mounting technique (for example, nailing, gluing,
using a support system) shall, as far as possible,
conform to that used for the product. The mounting
technique shall be clearly stated in the report, par-
ticularly if the mounting technique used improves the
physical behaviour of the specimen during the test.

11.4 Thin surface materials, thermoplastic products
that melt, paints and varnishes shall, depending on
their end use, be applied to one of the following sub-
strates:

a) non-combustible fibre-reinforced silicate board
having a dry density of 680kgm™3
+ 50 kg m~3;

b) non-combustible board having a dry density of
1650 kg m™2 + 150 kg m™>;

¢) chipboard (particle board) having a density of
680 kg m~2 + 50 kg m~2 after conditioning in an
atmosphere of (50 + 5) % relative humidity at a
temperature of (23 + 2) °C;

d) gypsum board having a density of 725 kg m™3
+ 50 kg m~ 3 after conditioning in an atmosphere
of (50 + 5) % relative humidity at a temperature
of (23 + 2) °C;

e) the actual substrate if its thermal properties differ
significantly from those of substrates a) to d), for
example, steel, mineral wool.

NOTE 8 A suitable thickness for substrates a) to d) is
9 mm to 13 mm.

11.5 Paints and varnishes shall be applied to one
of the substrates listed in 11.4 at the application rate
specified by the client.

11.6 Unless non-hydroscopic, specimens shall be
conditioned to equilibrium in an atmosphere of
(50 £ 5) % relative humidity at a temperature of
(23 + 2) °C. Equilibrium shall be deemed to be
reached when a representative piece of the specimen
has achieved constant mass.?

NOTE 9 For wood-based products and products where
vaporization of solvents can occur, a conditioning time of at
least four weeks can be required.

2) Constant mass is considered to be reached when two successive weighing operations, carried out at an_interval of 24 h,
do not differ by more than 0,1 % of the mass of the test piece or 0,1 g, whichever is the greater. ocuments
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