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Foreword Q
ISO (the International Organization for Standardization) is a worldwide federation o g
standards bodies (ISO member bodies). The work of preparing International Standards is normally
carried out through 1SO technical committees. Each member body interested | ject

International organizations, governmental and non-governmental, in liaison wit
the work. ISO collaborates closely with the International Electrotechnical Com
matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules
Part 2.

The main task of technical committees is to prepare Inter
Standards adopted by the technical committees are circula
Publication as an International Standard requires approval b
casting a vote.

Attention is drawn to the possibility that some of the elements of this'dgcument may be the subject of
patent rights. 1SO shall not be held responsible for identifying any or all such patent rights.

ISO 21489 was prepared by Technical Committge 1SO/TC 92, Fire safety, Subcommittee SC 1, Fire
initiation and growth.

&
X
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Introduction

In recent years, there has been an increased demand to specify methods of anaIyS|s of fire ga 0

use in toxic hazard assessment. Although scientific consideration on such to ard assessment
should be conducted based upon the international standards of ISO TR 9
13387 series, a simplified and practicable gas measurement technique has beg
such toxic threat has been a great concern to the public.

toxic gases/vapours in f|re is prohibited. The evaluation method of cha cter|st| s of heat release,

flame spread, smoke and toxicity produced from such materials/preduc provided in the
International Code for the Application of Fire Test Proced FTP Code) of IMO, which is a
mandatory instrument under SOLAS. The evaluation method ke and toxmty uses 1SO 5659-2

requirements to be applied during the smoke tests. However
measurement method. Therefore, there is also a need to specify such.gas measurement method.

during combustion of test specimens.
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1 Scope

This draft International Standard specifies methods of measure
cumulative smokeffire tests, using Fourier transform infrared spectroscop
is given to the gas sampling systems and conditions of gas me ment.

It should be noted that there are fire effluents other than g
which may be toxic and that some gases such as hydroge
sampling lines or by filters designed to remove only smoke particles.

Gas measurement using FTIR in cumulative smokeffire tests is useful in providing information for
qualitative and quantitative hazard analysis. in a fire_safety engineering approach. Gas measurement
by FTIR can be carried outiin ayshort.time i al, and will ‘give’ a isetvof time-base data of gas
concentration. Measurement of gas concentration by, FTIR can. be carried out in a regular short
intervals throughout the test.

2 Normative references

The following referenced docume )
references, only the edition cited ies. For undated references, the latest edition of the referenced

ISO 5659-2:1999, Plastics — Smoke genera
single-chamber test

are sampled from a cumulative smoke chamber of a smoke test (ISO 5659-2) where the

: ¢ chamber is known. The fire conditions in these tests shall be established for the
application.of data from gas measurement to fire hazard analysis using fire safety engineering. Gas
sampling shall be such that the sample represents the gas, the fire effluent, in quality and quantity, in
the chamber, and that any affect of gas sampling systems (probes, pipes, tubes and pumps) is
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minimized. It is also recommended to minimize the travelling time and distance of fire effluent through
the gas sampling system. A filtering system for fire effluent shall be installed within the gas sampling
system to prevent smoke particles from entering the gas analyser. FTIR shall be used to analyse the
sampled gas.

5 Apparatus for combustion of specimen

Test apparatus and ancillary equipment specified in ISO 5659-2 (e.g. smo
support and heating arrangements, fuel gas supply, photometric system and
devices) shall be used.

specimen
reasurement

6 Gas sampling system

Gas sampling system shall consists of a probe, filter, gas transfe ow indicator, gas
temperature monitor, gas pressure indicator and pump. Gas analyser s be/at the end of the
sampling line up-stream of the pump. An example of the gas ing system is shown in Figure 1

7

‘\8

(6) pump for gas circulation
@) valve
(8) smoke chamber

heated soot filter
heated measuring cell of the IRTF spectrometer

Figure 1 — An example of gas sampling system
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6.1 Probe an gas sampling line

diameter of

hamber

A suitable probe for sampling gases in the cumulative smoke chamber is a pipe of inner
(4,0 £ 1,0) mm. The open end shall be directed downwards at the geometric centre of
The material of the probe shall be of corrosion resistant type and shall not be af
temperature in the smoke chamber during the tests.

the soot filter shall be as short as possible and in any case no more than 4 m.
and joints shall be minimised.

he presence \of bends

If HF is to be analysed, glass sampling probe shall be prohibited.
6.2 Filter

6.2.1 General

ination of soot and other
all be such that the filter
s practicable, between the

The FTIR and other analysers shall be protected, by a filter unit,
solid particles that are often contained in fire effluents. Thé filter
element can be easily changed. The filter unit shall be placed, a
chamber and the sampling line.

NOTE1  Some laborataries use acdirty cell’inrtheir FTIR apparatus and this allows small amounts of soot to
enter the gas cell. However, this equipment is‘not recommmended for regular use when fire tests are conducted for
a wide variety of materials and products, When testiyig sooty°materials_inscumulative smoke procedures such as
ISO 5659-2, it has been found that the ‘needle’va ontrolling the pressure in the FTIR apparatus can become
blocked within a few minutes.

NOTE 2 Depending on.the gases to be analysed, a special care.should be taken when choosing the filter.
Interaction between the media of filter an ses should be checked.

6.2.2 Filter material

A cylindrical filter of diameter of (20
should be used.

m with a length of (75 £ 5) mm and porosity of 2 micron

NOTE 1  Filters of different S|ze and porosity may be suitable. The selection of filter porosity in the range 1to 5
microns is bas mise between trapping the soot before it reaches the gas cell and avoidance of
in which dense soot is produced, clogging of 47 mm diameter planer filter may

re of the filter and sampling line shall be maintained at (175 + 5) °C, which shall be
e housing of the filter and the appropriate place(s) of the outer surface of the sampling
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