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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.

Draft International Standards adopted by the technical committees are circulated to the member bodies for
approval for voting. Publication as an International Standard requires approval by at least 75 % of the member
bodies casting a vote

This Interpational Standard was initiated by ISO/TC 38/SC 19, Textile floor coverings, and was progr¢ssed to DIS
in 1988. [ISO/TAG-5 recommended expansion of the scope to include materials other than textiles. In 1992,
ISO/TC92YSC1 conducted a ballot for a new work item on flame spread over all types of,floor covering. This
work item] was well supported and the development of flame spread tests for floor Coverings, ingluding both
textiles and non-textiles, was begun by ISO/TC 92/SC 1 in 1993. It was considered thrat/DIS 9239.1 was a suitable
starting pq@int although the fire model used had only been validated for flame spread,down a corridor [under wind-
opposed cpnditions. It was also recognised that over-emphasis had been placed imDIS 9239.1 on detefmination of
critical radiant flux, which requires observation of flame-out. Since the understanding of fire propagation hazards
requires mleasurements on the rate of flame spread, it was realised that additional test data must be obtained for the
early staggs of fire growth.

Research ¢onducted after the introduction of the radiant panel test has shown that higher heat fluxes than
11 kW/m’|may be imposed on floor-coverings in post-flashover situations. Hence, it has been necessary to

reapprais¢ the scope of this International Standard to relate mainly to pre-flashover conditions.

Internatiopal Standard ISO 9239-1 was prepared by Techhical Committee ISO/TC 92, Fire safety, Shbcommittee
SC 1, Reattion to fire.

Further pdrts are in preparation.

Annexes A, B and C of this part of ISO 9239 are for information only.



https://standardsiso.com/api/?name=babca3d565d17b1d490b251ca7ca7531

ISO 9239-

1:1997(E)

Introduction

©1SO

ISO/TR 5658-1 describes the development of standard tests for flame spread and explains the theory of flame
spread including horizontal flame spread over floor coverings.

Floor coverings are not readily involved in fires but if fire develops due to other contents of a building burning,
then floor coverings may ignite and it is necessary to be able to determine whether the floor covering will
propagate flames.

This part of ISO 9239 provides a simple method by which horizontal surface spread of flame on a horizontal
specimen can be determined for comparative purposes. This method is useful for research, development, quality
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Reaction to fire tests — Horizontal surface spread of flame on
floor-covering systems —

Part 1:
Fla i ; heatianit

CAUTION - So that suitable precautions may be taken to safeguard health, the attention of all
concerned in fire tests is drawn to the possibility that toxic ef_harmful gases may be evolved
during exposure of test specimens.

1 Scope

Thiq part of ISO 9239 describes a test method for meastiring the wind-opposed flame spread [behaviour of
horigontally mounted floor-covering systems exposed.to a radiant heat gradient in a test cHamber when
ignifed with a pilot flame.

The|imposed radiant flux simulates the thermal radiation levels likely to impinge on the floor jof a corridor
whase upper surfaces are heated by flames-or hot gases or both, during the early stages of a develloping fire in
an adjacent room or compartment under.wind-opposed flame spread conditions.

Thig test method provides data ‘suitable for comparing the performance of essentially flat materials,
comlposites and assemblies, which'are used primarily as the exposed surfaces of floors.

Thig test method is appli¢able to all types of floor covering such as textile carpets, cork, wood, rubber and
plastic coverings and coatings.

Respilts obtained/by this method reflect the performance of the total end-use floor coverjng system.
MoIiﬁcations of the carpet-backing, bonding to a substrate, the type of substrate, underlay or gther changes
of the systemnmay affect test results.

Thel test “is intended for regulatory purposes, specification acceptance, design purposes, clagsification, or
devetopmentand researcit.

This part of 1ISO 9239 is applicable to the measurement and description of the properties of materials,
products or assemblies in response to heat and flame under controlled laboratory conditions. It should not be
used alone to describe or appraise the fire hazard or fire risk of materials, products or assemblies under actual
fire conditions.
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this
part of ISO 9239. At the time of publication, the editions indicated were valid. All standards are subject to
revision, and parties to agreements based on this part of ISO 9239 are encouraged to investigate the
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ISO/IEC Guide 52:1990, Glossary of fire terms and definitions.
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3 Definitions

P T ~F
O UIC purposcs Ol

following.
3.1 assembly: Fabrication of materials and/or composites.

3.2 average|heat for sustained burning: The average of the values of heat{for sustained burning measured at
a number of|specified positions expressed in units of MJ/m’.

3.3 backing| board: A non-combustible board with the same dimepsions as the specimen, used in every tgst to
back the spgcimen and its substrate (where used).

3.4 composjte: Combination of materials which are generally recognised in building construction as digcrete
entities, for pxample coated or laminated materials.

3.5 critical heat flux at extinguishment: Incident heat flux (kW/m?) at the surface of a specimen at the point
where the flame ceases to advance and may stbsequently go out. The total heat flux value reported is based
on interpolations of measurements with a non-combustible calibration board.

NOTE : This term is often abbreviated to critical radiant flux (CRF).
3.6 exposed| surface: That surfdee of the product subjected to the heating conditions of the test.

NOTE: For floorscovering systems, the exposed surface is generally the use surface.

3.7 flame fiont: The furthest extent of travel of a sustained flame along the length of the test specimen.

3.8 flashingl: Existence of flame on or over the surface of the specimen for periods of less than 1 s.

3.9 floor covering: An article having a use surface composed of textile or non-textile material and generally
used for covering floors.

3.10 floor-covering system: A complete floor covering, comprising a use surface with an attached backing or
with any accompanying underlay, interlayment and adhesive.

3.11 flux profile: The curve relating total heat flux on the specimen plane to distance from the zero point.

NOTE: The zero point of the radiant flux profile is specified as the inner edge of the hottest side of
the specimen holder.

1) To be published.
2
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3.12 heat for sustained burning: The product of the time from the start of exposure of a specimen to the
arrival of the flame front at one of the specified positions and the total heat flux corresponding to that
position, measured with a non-combustible calibration board, expressed in units of MJ/m”.

3.13 interlayment: A thin, flexible layer used beneath a carpet or underlay for various purposes.

3.14 irradiance (at a point of a surface): Quotient of the radiant heat flux incident on an infinitesimal
element of surface containing the point, by the area of that element.

3.15 material: Single substance or uniformly dispersed mixture, for example metal, stone, timber, concrete,
mineral fibre, polymers.

3.1¢ product: Material, composite or assembly about which information is required.
3.17 radiant heat flux: Power emitted, transferred or received in the form of radiation.

NOTE:. The flux profile is measured with a total heat flux meter so that'both radiant peat flux and
convective heat flux are included.

3.1§ radiant heat flux at X min (RF-X): The total heat flux (kW/m?) reéeived by the specimen at the most
distant spread of flame position after X min of testing.

3.19 specimen: Representative piece of the product which is to_be tested together with any| substrate or
treafment.

3.2() spread of flame: The propagation of a flame front gver the surface of a product under thg influence of
imppsed irradiance.

3.21 substrate: A material which is used or is representative of that used, immediately beneatl) a surface in
endfuse, e.g. fibre cement board beneath a floorscovering.

NOTE:. This definition of a substrate is different from that given in ISO 2424:1992. For textile floor
coverings, the substrate is considered to be part of the carpet below the use surface. In the context of
this fire testing standard, the ‘substrate should be chosen to represent the type of floor pn which the
textile or non-textile floorcovering is placed in the end-use scenario.

3.27 sustained flaming: Exjstence of flame on or over the surface of the specimen for periods of more than
4s.

3.23 transitory flaming: Existence of flame on or over the surface of the specimen for periods df between
1 sand 4s.

3.24 underlay: A resilient layer of textile and/or other material placed between the textile floor|covering and
the ffloor(substrate, as defined in 3.21).

3.25 use surface: That part of a floor covering directly exposed to traffic.

3.26 zero point of specimen: The point of initiation of flaming combustion (see 3.11).
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4 Principle

The test method consists of mounting conditioned specimens in a well defined field of radiant heat flux and
measuring the rate of spread of flame and the position of flame extinguishment.

A test specimen is placed in a horizontal position below a gas-fired radiant panel inclined at 30° where it is
exposed to a defined field of total heat flux. A pilot flame is applied to the hotter end of the specimen. See
figure 1.

Following ignition, any flame front which develops is noted and a record is made of the progression of the
flame front horizontally along the length of the specimen in terms of the time it takes to travel to4afious
distances.

The results| are expressed in terms of flame spread distance versus time, the critical “heat flux at
extinguishmpnt and the average heat for sustained burning.

NOTE: The test would normally be terminated after 30 minutes. However, at the request of the
sporjsor the test may be continued until flame-out for the purpose of determining the critical raffiant
heat|flux at extinguishment.

5 Suitability of a product for testing

5.1 Surfacd characteristics

A product having one of the following characteristics is suitable for evaluation by this method:

a) an essentially flat exposed surface, i.e.all'surface irregularities are within = 1 mm of plane;
b) a surface irregularity which is evenly distributed over the exposed surface provided that:
i) at least 50% of the surface of a representative area 155 mm?® lies within a depth of

6 mm from a plane‘taken across the highest points on the exposed surface, and/of

i) any cracks;fissures or holes do not exceed 8 mm in width or 10 mm in depth and the
total area of stch cracks, fissures or holes at the surface does not exceed 30% [of a
representatiyé-area 155 mm’ of the exposed surface.

5.2 Thermally unstable-products

The test method may not be suitable for assessing products that react in particular ways under exposure fo the
specified h¢ating 'conditions; for example, spalling or disintegration of the product, detachment of the
covering frd igniti ithi i front
ahead of the inappropriate behaviour.

6 Test specimens
6.1 General

The specimen shall be representative of the floor-covering system (3.10) and simulate actual installation
practice as closely as possible or necessary, e.g. adhesives, substrates, joints.
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6.2 The exposed surface

The product shall be tested on that face which will normally be exposed in practice, taking account of the
following.

a) If it is possible for either or both of the faces to be exposed in use, both faces shall be tested.0

b) If the face of the product contains a surface irregularity that is specifically directional, e.g.
corrugations or joints, the product shall be tested in both orientations.

c) If the exposed face contains distinct areas of different surface finish or texture, then the
appropriate number of specimens shall be provided for each distinct area ofysyich finish or
texture to be evaluated.

d) Textile materials shall be tested for spread of flame in both the warp and the weft directions.
6.3 Number and size of specimens

a) At least six specimens shall be provided for test (see 6.2).

b) Three specimens shall be tested for each different exposed surface, orientatior| and type of
surface finish or texture.

c) The specimens shall be 1050 mm £+ 5 mm Jong by 230 mm + 5 mm wide pnd shall be
representative of the product.

d) The thickness of specimens of products with irregular surfaces (see 6.2) shall be measured
from the highest point of the surface.

e) For floor coverings consisting of tiles the tiles shall be fixed so that a lateral joint occurs at a
distance 250 mm from the zéro point. When tile lengths are shorter than 250 mm, the tiles
shall be fixed to a substrate,to represent their end-use condition. If the tiles are not glued, the
edges of the joints shallvbe secured by mechanical means (e.g. clamps or scfews) on the
substrate.

6.4 [Construction of specimens

Thelfloor covering system, shall be mounted on a substrate which simulates the actual floor in ifs anticipated
end{use.

If np sample ofithe end-use substrate is available for test, the following substrates may [be used for
comjparative.purposes (see ISO/TR 14697).

a) The substrate representative of all uses on non-combustible floors shall be fibre ¢ement 6 mm
+ T mm thick and (1800 £ T00) kg/m™ density (highest level of performance).

b) The substrate representative of all uses on wood or wood-based materials shall be particle
board 19 mm + 3 mm thick and (680 + 50) kg/m® density. When tested in the uncovered
condition, this substrate shall have a critical radiant flux at extinguishment of (3 +
0,5) kW/m®.

The adhesive used for the specimen shall be the same as used in practice. If in practice different adhesives
are used, either specimens with each of the intended adhesives shall be prepared or specimens without

adhesives.

Floor covering systems utilising a known underlay or interlayment in the actual end-use shall be tested with
this underlay or interlayment on a representative substrate. If the underlay with which the carpet will be used

5
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is not known at the time of testing, then an underlay specified by the floor covering manufacturer (or sponsor)
shall be used.

6.5 Condit

ioning

Condition the specimens previously not exposed to a wet cleaning procedure for a minimum of 6 days at a
temperature of (23 + 2) °C and a relative humidity of (50 + 5)%.

If the specimens have been previous exposed to a wet cleaning, dry the specimens according to the
Specification of the manufacturer or product Standard and then expose at a temperature of (23 + 2) °C and a

relative hu

idity of (50 + 5)% for a minimum of 6 davs

NO
sho

rtened by a drying procedure of 2 h at (60 = 5) °C and by storing at the standard temperatu

TE: For floor-covering systems which are not glued to a substrate, this conditioning time’may be

and

relative humidity conditions for 24 h. This assumes the substrate has been conditioned separgtely.

For
Thi

Substrates
of (50 + 5)?

7 Apparaf

7.1 The ap
calcium sili
of fire-resis

floor-covering systems that are glued to the substrate, the curing time shall.be-at least 3
5 can be part of the 6 day conditioning.

0.
us

cate panels of 13 mm + 1 mm thickness and 650 kg/m’ nominal density with a tightly fitting

of the speCJmen can be observed during the test. Below this observation window, provide a tightly c

door throu
50 mm inte

7.2 The bottom of the chamber shall consist/of a sliding platform which shall have provision for r

securing th
+0,03 m’.

7.3 The so
steel frame

The panel s
NO

7.4 The cd

rvals shall be fixed to the back wall of the chamber or to the back of the specimen platform.

paratus shall have the dimensions shown in figures 2, 3 and 4. The chamber shall be m4

tant glass (110 = 10) mm by (1100 £ 100) mm in'size situated at the front so that the whole |

ays.

thall be conditioned for at least 12 h before use at a temperatureZof (23 £ 2) °C and RH

de of
panel
ength
osing

h which the specimen platform can be moved in and out. A steel scale marked with 10 min and

gidly

> test specimen holder in a fixed and level position. The total air access area shall be 0,23 m’
irce of radiant heat erlergy shall be a panel of porous refractory material mounted in a cast ifon or
with a radiation surface of 300 mm = 10 mm by 450 mm £+ 10 mm.

hall withstand/temperatures up to 900°C.

TE: The.panel may also be constructed using a metal fibre burner.

mbustion gas and air shall be fed to the radiant panel via suitable pressure and flow regulators,

safety equipment and Tlowmeters.

A suitable supply system includes the following:

a)

b)

c)
d)

a supply of natural gas, methane or propane of at least 1,0 I/s at a pressure sufficient to
overcome the friction losses through the supply lines, regulators, control valve, flow meters,
radiant panel etc;

an air supply of at least 9 I/s at a pressure sufficient to overcome the friction losses through
the supply lines, etc.;

separate isolation valves for gas and air;

a non-return valve and pressure regulator in the gas supply line;
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e) an electrically operated valve to shut off the gas supply automatically in the event of failure
of electrical power, failure of air pressure or fall in temperature at the burner surface;

) a particulate filter and a flow control valve in the air supply;

2) a flowmeter for natural gas, methane or propane suitable for indicating flow of 0,5 I/s to
1,5 I/s at ambient temperature and pressure to a resolution of 1% or better;

h) a flowmeter for air suitable for indicating flow of 5 I/s to 15 /s at ambient temperature and
pressure to a resolution of 1% or better.

NOTE: The flowmeters are used to assist in setting the air and gas flows to a valué, which gives a
suitable panel temperature, and absolute calibration of the flowmeters is unnecessary:

The| radiant panel shall be mounted in the chamber with its longer dimension at 30°,+ 1° to the horizontal
plarfe (see figure 3).

7.5 | The specimen holder shall be fabricated from heat resistant L-profile stainless steel of 2,0 rpm £ 0,1 mm
thickness to the dimensions shown on figure 5. The specimen shall be expoSed through an opening 200 mm +
2 mm by 1015 mm + 5 mm. The specimen holder shall be fastened to the sliding steel platforn] by means of
two|bolts on each end.

Thel specimen holder shall be provided with means to secure the Specimen (e.g. steel bar clamps). The overall
thickness of the holder 19 £1 mm.

7.6 | The pilot burner, used to ignite the specimen, shall’be nominal 6 mm ID, 10 mm OD, stain]ess steel line
burper having 19 evenly spaced 0,7 mm diameter lioles drilled radially along the centreline and 16 evenly
spa¢ed 0,7 mm diameter holes drilled radially_ 60° below the centreline (see figure 7). In pperation the
propane flow shall be adjusted to 0,026 1/s +,0;002 I/s flow rate. The pilot burner shall be positipned no more
thap 5° from the horizontal so that the flame generated will impinge on the specimen 10 £ 2 mm from the
zerg point (3.26) (see figures 3, 4 and 8)."When not being applied to the specimen the burner shall be capable
of Heing moved at least 50 mm away from the specimen. The gas used in this test shall be commercial grade
propane having a heating value of approximately 83 MJ/m’.

NOTE 1: It is important to keep the holes in the pilot burner clean. A soft wire brush has been found
suitable to remove surface contaminants. Nickel-chromium or stainless steel wire, 0,5 mm outside
diameter, is suitable for opening the holes.

NOTE 2:¢With the gas flow properly adjusted and the pilot burner in the test position, the pilot flame
will extéend from approximately 60 mm to approximately 120 mm across the width of the burner (see
figure’7).

A daS-supplied single flame pilot burner (about 10 mm diameter) may be used as an alternatiye to the line
burner. IT this alternative burner is used, it shall be ciearly stated in the test report (ctause1 2. ). This burner
shall produce a flame which in operation has an overall length of (50 £ 2) mm with an inner core length of
about 15 mm. The point of flame impingement shall be (10 + 2) mm from the inner edge of the end of the
specimen holder. It shall be possible to swing the burner from the ignition position so that the flame is
horizontal and at least 50 mm above the specimen holder plate.

7.7 Use an exhaust system, decoupled from the chimney of the chamber by at least 50 mm, to extract the
products of combustion; see CAUTION before the Scope. If smoke opacity measurements are required, the
light beam and smoke detector apparatus illustrated in figures 1 to 4 may be used.

With the panel turned off and the dummy specimen in place, the air flow rate through the chimney shall be
2,5 m/s + 0,2 m/s when measured with a hot wire anemometer about 30 s after insertion of the probe into the
centre of the chimney opening at a distance of 250 mm from the top of the chamber.
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NOTE 1: Adjustment of the air flow rate may be achieved by modifying the extent of decoupling of
the exhaust system from the chimney of the chamber. Alternatively, the extent of decoupling may be
fixed and control achieved by adjusting the speed of the extract fan.

NOTE 2: The dimensions of the room in which the tests are carried out are not critical provided it is
large enough. A room of volume 50 m’ with a ceiling height of not less than 2,0 m and an
appropriate fume exhaust system has been found suitable (see figure 2).

The fume exhaust system should be installed above the canopy and should have a capacity of at least

0,5 m’/s.

8 Additionjal equipment and instrumentation

8.1 Total Heat flux meter (THFM)

At least thr
0 kW/m? to

output of no
reference sta

NO]
tran

The target s
coated with
shall be flat
Radiation sh
should be ¢
temperature

NO
and
dam|

calibration are possible.

If heat flux
25 mm outs
water-coole
lie in the sa

be total heat flux meters of the Schmidt-Boelter (thermopile) type with™a nominal rang
5 kW/m?® and a time constant of not more than 3 s (corresponding to actime to reach 95% of
t more than 10 s) shall be provided, one to form a working instrument-and two to be retain
ndards.

'E 1: Suitable instruments are commercially available, sometimes referred to as 'total heat
ducers', or 'total heat flux gauges'.

ensing THFM shall be flat, shall occupy an area not“more than 10 mm diameter, and sha
a durable matt black finish. It shall be contained within a water-cooled body whose front
circular, 25 mm in diameter and coincident ‘with the plane of the receiving face and the ta
all not pass through a window before reaching the target. The temperature of the cooling Y
bntrolled so that the heat flux meter body  temperature remains within a few degrees of

[E 2: Water cooling of the heat flux meter is required to standardise and define the measure
to safeguard the heat flux mgter. Failure to supply water cooling may result in overheating
age to the receiver and loss-of calibration of the heat flux meter. In some cases repairs an

meters of diametérysmaller than 25 mm are used, these shall be inserted into a copper slee

de diameter inssuch a way that good thermal contact is maintained between the sleeve an
heat flux méter body. The end of the sleeve and the receiving face of the heat flux meter
e plane.

The heat f]

They shall have an accuracy of within + 2% and a repeatability within + 0,5%.

meters shall be robust, simple to set up and use, insensitive to draughts and stable in calibrg

e of
final
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flux

Il be
face
get.

vater
Foom
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r and
d re-

ve of
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shall

ition.

The calibration of the working heat flux meter shall be checked every 2 months by comparison with the two
reference standard heat flux meters (see annex A), which shall be kept securely and not used for any other

purpose.
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8.2

O

Total radiation pyrometer

ISO 9239-1:1997(E)

A total radiation pyrometer shall have a sensitivity substantially constant between the wave lengths of 1 um
and 9 pm. The instrument shall be mounted on the specimen support frame in such a manner that it can view

a centrally-located area on the panel surface of about 150 mm x 300 mm at a distance of about 1,4 m; see
9.2.2 and 10.1.

8.3
A3

long
insi

The]
8.4

The
met

8.5

A ¢
mez

NOTE : A radiation pyrometer with a range of 480°C to 530°C (Black Body Temperature) and a

tolerance of + 5°C is suitable.

Thermocouples

e wall of the chamber chimney (see figures 3 and 4).

NOTE : A second thermocouple may be inserted centrally in the exhaust chimney, 150
top of the chimney.

thermocouples must be clean to ensure accuracy of readout.
Recorder

output from the radiation pyrometer and the heat-flux meter(s) shall be recorded by an
hod.

radiation pyrometer or heat flux smeter chosen. The effective operating temperature
panel would not normally exceed935°C.

NOTE 2: A small digital-millivoltmeter capable of indicating signal changes of 10 p)
also be found convenient' for monitoring changes in operating conditions of the radiant p,

NOTE 3: A dat&acquisition unit connected to a computer may be used.
Timing devices

hronograph) and either an electric clock with a sweep second hand or a digital clock shall b
sure time of ignition and flame advance.

Thd

chronograph for timing ignition and initial flame advance may comprise a strip chart record

0 mm stainless steel sheathed grounded junction Chromel-Alumel thermocouple shall be |
itudinal central vertical plane of the chamber, 25 mm down from the top and>/00 mm b

NOTE 1: A strip chart recording milliveltmeter having an input resistance of at least 1 }
suitable. The sensitivity should be‘selected to require less than full scale deflection 1

ocated in the
ack from the

mm from the

y appropriate

VIQ2 would be
vith the total
f the radiant

V or less will
anel.

e provided to

er with paper

speed of at least 5 mm/s and an event marker pen. Both the chronograph paper drive and the electric clock
shall be operated through a common switch to initiate simultaneous operation when the specimen is exposed.

NOTE 1: This may be hand operated or actuated automatically as a result of compl
insertion.

NOTE 2: Time recording may also be done by means of a software program.

ete specimen
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8.6 Anemometer

An anemometer with an accuracy of + 0,2 m/s shall be provided for calibration purposes. It shall be fitted in
the exhaust chimney (see figures 3 and 4), in such a way that its centre line coincides with the centre line of
the chimney with its lowest point at 250 mm £ 10 mm above the lower edge of the chimney.

8.7 Dummy specimen

A dummy sPecimen used for calibration shall be made of 19 mm + | mm thick calcium silicate board of 850
+ 100 kg/m’density- all be 250 mm =+ 2 mm wide and 1070 mm + 3 ong (see figure S) wi mm
+] mm dianjeter holes centred on and along the centreline at 110, 210 .... 910 mm locations, measured [from
the maximuin flux end of the specimen.

9 Setting-yp and calibration procedure
9.1 Setting-up

NOTE: Most of the adjustments of the components of the test apparatus may be made in the|cold
condlition. Both in the original adjustment of the operating conditiafis for the test and in the perjodic
verification of this adjustment, the total heat flux at the surface’of the specimen is the contrglling
critgrion.

The procedyre for setting the test conditions initially shall be as follows.

a) Set an air flow rate of about 8 I/s through thépanel. Turn on the gas supply, light the radiant
panel and allow it to come to thermal equilibrium with a dummy specimen mounted below it.

NOTE: When operating correctly thereswill be no visible flaming from the panel except when
viewed parallel to the surface from oneside. From this direction a thin blue flame very close to the
surfface of the panel will be observed:"An oblique view of the panel after a 15 min warm-up pgriod
shofild show a bright orange radiating surface.
b) Adjust the gas flow rate until the heat flux(es) measured with the water-cooled heat flux
meter(s) mounted in(the calibration board correspond(s) to the values shown in table [I. If
necessary, make §mall changes in air flow rate to achieve no significant flaming from the
panel surfaces After making each adjustment allow the calibration board to feach
temperature-€quilibrium before measuring the total heat flux.

9.2 Calibmation

9.2.1 At Idast once per month and after each essential change to the apparatus, the following calibjation
procedures [shall*be determined. If there are no changes in subsequent calibrations, this interval can be
extended to '6Tmomnthrs:

9.2.2 Position the sliding platform and the mounting frame together with the dummy specimen in the
enclosure. Measure the air flow rate in the chimney with the exhaust on and the access door closed and if
necessary adjust to (2,5 = 0,2) m/s. Remove the mounting frame with dummy specimen attached, close the
access door and ignite the radiant panel. Allow the unit to heat for 60 minutes. The pilot burner shall be off
during this period. Adjust the gas/air mixture in such a way that the black body temperature of the radiant
panel is (500 £ 10)°C. The temperature should be measured with an appropriately calibrated pyrometer.
When equilibrium has been established, the temperature of the chamber measured by the thermocouple (8.3)
shall be (150 + 10)°C.

9.2.3 Measure the total heat flux at the 410 mm point with an appropriately calibrated total heat flux meter
(Annex A). Insert it in the opening so that its detecting plate is 2 mm to 3 mm above the parallel to the plane

10
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of the dummy specimen. Read its output after 30s. If the level is (5 + 0,2) kW/m? start the flux profile
determination. If it is not, make the necessary adjustments in panel fuel flow.

9.2.4 Run the calibration test under the above defined operating conditions. Insert the heat flux meter in
each hole in turn starting at 110 mm and ending at 910 mm and ensuring the detecting plane of the flux meter
and time of measurement agree with 9.2.3. To determine whether the flux level has changed during the
calibration procedure, repeat the measurements at 410 mm and 910 mm.

9.2.5 Plot the total heat flux data as a function of distance along the specimen plane on graph paper.
Carefully draw the best smooth curve through the data points. The curve will hereafter be referred to as the
flux profile curve (see figure 6).

If this curve is within the tolerances of Table 1 the test equipment is in calibration /and the profile
det¢grmination is completed. If not, carefully adjust fuel flow, allow 15 min for equilibriumytemperature to be
attajined and repeat the procedure until agreement with Table 1 is attained.

Table 1 — Standardization of heat flux along the calibratien board

Position
(Distance to zero point of Total heat flux Tolerance on heat fluy

specimen)
mm kW/m? kW/m2
110 11,0 +0,4
210 9,1 +0,4
310 7.0 +0,4
410 5.0 +0,2
510 3,5 +0,2
610 2.4 +0,2
710 1,9 +0,2
810 1,5 +0,2
910 1,1 +0,2

10 [ Test procedute

10l Measure‘the black body temperature of the panel with the sliding platform without th¢ specimen in
plafe and the door closed. If the black body temperature differs by more than = 5°C from that gstablished by
the| calibration procedure, adjust the gas/air input to the radiant panel. Then check the chambgr temperature
and ifit is (150 + 10)°C, the apparatus is ready for use.

10.2 Invert the specimen holder on a clean work-bench. Insert the conditioned specimen, including any
underlay(s) and substrate. Place the steel bar clamps across the back of the assembly and tighten the nuts
firmly or apply other fixing agents. Return the specimen holder to its upright position, clean the surface of
the test specimen. For carpets this shall be done using a vacuum cleaner, for other floor coverings wipe the
surface with a clean dried cloth to remove loose contamination. Brush carpet specimens to raise the pile to its
normal position. Mount the specimen on the specimen platform.

10.3 Ignite the pilot burner keeping it at least 50 mm away from the specimen. Move the specimen into the
chamber and close the door. Start the timer. After 2 min preheat with the pilot burner on and at least 50 mm
away from the specimen, bring the pilot burner into contact with the specimen. After 10 min remove the pilot
burner to a position at least 50 mm away from the specimen and extinguish the pilot burner flame.

11
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10.4. Operate the event marker of the chronograph to indicate the time for ignition and arrival of the flame
front at the first few positions during the initial rapid involvement of the specimen. Record the time of arrival
at each given position of the flame front as the time at which it coincides with marks on the scale (7.1).
Record these times manually both from measurements on the chronograph chart and observations of the
clock. As far as possible the arrival of the flame front at each 50 mm position along the specimen shall be
recorded. In addition, record the flame spread distances after burning periods of 10 min, 20 min and 30 min;
these distances shall be used to derive RF-X (see 3.18 and 11b). Record both the time and the position along
the specimen at which flame ceases to advance. Observe and record any significant phenomena such as
melting, charring, blistering, time of glowing after flame-out, penetration of the flame to the substrate.

10.5 Throughout the exposure of the specimen make no change in the fuel supply rate to the radiant panel to
compensate for variations in its operating level.

10.6 The test shall be conducted for a maximum time of 30 minutes. Terminate the test before 30nninutes if
the following behaviour occurs:-

a) the specimen fails to ignite after a 10 min exposure;

b) flame ceases to spread along the specimen and goes out and no further flaming of any|type
ensues within the next 10 min;

c) flaming reaches the end of the specimen.
10.7 When the test is terminated, remove the specimen from the chamber.

10.8 Repedt operations 10.2 to 10.7 for two additional specimens, allowing the radiant panel to gttain
temperature lequilibrium before each test.

10.9 Conditjions of re-test are as follows.
a) If one of the three specimens doestnot ignite, test one further specimen.
b) If the first two or three specimens do not ignite following exposure for 10 min, tes{ one
further specimen.

The test repfrt shall clearly state if ng ignitions were obtained.

10.10 The fest method shall be*deemed to be inappropriate if the specimen exhibits behaviour such that the
exposed surface is not available for the measurement of flame spread, such as:

a) any melting or disintegration of material away from the pilot flame; or
b) the-detachment of glued floor-coverings from the substrate;
unless ignit

behaviour.

10.11 Throughout the test, careful observation shall be made of the behaviour of the floor covering and a
special note shall be made of the following phenomena:

a) flashing;
b) transitory flaming (unstable flame front).

Observations shall also be made of other phenomena such as intumescence and/or deformation of the
specimen, separations, spalling, fissures and cracks, sparks, melting, changes in form.

12
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10.12. From the flux profile curve convert the observed distances of flame spread to kW/m® and determine
the radiant flux at 10 min, 20 min and 30 min depending on extent of burning (3.18) and the critical radiant
flux at extinguishment (3.5) if flame-out occurs within the 30 minute test period . Read to nearest 0,2 kW/m’.

NOTE: Specimens that do not ignite or spread flame less than 110 mm have a critical radiant flux at
extinguishment (CRF) of 211 kW/m?.

Specimens with flame spread distances longer than 910 mm have a critical radiant flux at extinguishment
(CRF) <1,1 kW/m”.

11 Derived fire characteristics

Report experimental results in terms of the radiant heat fluxes measured with the calibration;boafd in place.
Do npt compensate for changes in thermal output of the radiant panel during the exposure of thg specimen.
Deriye the following data from the test results:

a) Average heat for sustained burning. An average of the values of heat for sustaiped burning
(see 3.2 and 3.12) calculated for each 50 mm interval, the first at 150 mm and then at each
subsequent position up to and including the 400 mm position (or the final positign if the test
is terminated before 400 mm position is reached).

b) Radiant flux at X min (RF-X). For each specimenctested, list the values of this characteristic
at 10 min, 20 min and 30 min, and calculate the mean for each RF-X.
c) Critical heat flux at extinguishment (CRE).\For each specimen where flam¢-out occurs

before 30 minutes list the values of this, characteristic and calculate the mean, standard
deviation and coefficient of variationd0f the critical radiant flux test data qn the three
specimens as follows:

1
n
2 -2 2
Xl' —Hn.Xx
i=1
S =
n—1
and
R)
y=—X 100
X
whefe:
Ky is the standard deviation
X is the value of a single observation
n is the number of observations
X Is the arithmetic mean ol the set of observations
Y is the coefficient of variation

13
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12 Test report

The test report shall include the the following information:

14

a)
b)

c)
d)
e)
f)

g)

i)

k)

reference to this part of ISO 9239:
name and address of testing laboratory;

name and address of sponsor;

©1SO

name and address of manufacturer/supplier;

date of test

full description of the floor covering system tested including trade name,-fogether wjth its
construction, orientation, thickness, density and where appropriate the fade subjected toltest;

substrate used, the underlay (if used) and method of fixing the speCiinen onto the substrate.

data from the test including:

- number of specimens tested,

- description of conditioning and cleaning used,
- type of pilot burner used (7.6),

- duration of each test (10.6),

- observations of the movement of the flanie front recorded in accordance with 1(.

- other observations of the behaviourof the floor covering (10.11),
- derived fire characteristics as desétibed in clause 11;

a limiting use statement, such as: “These test results relate only to the behaviour

bf the

product under the particular conditions of the test, and they are not intended to be the sole

criterion for assessing the potential fire hazard of the product in use;

an explanation of the reason for tests to be deemed invalid shall be given.
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[Hlumination unit (optional)
[Exhaust duct

ILight receiver (optional)
[Exhaust hood

Test chamber
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ilot flames from lirfe\burner

cale

O© 00 N9 N L s W

bpecimen holder with specimen

10 Air inlerall around specimen at bottom of chamber
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Dimensions in millimetres
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1) See figure 3.
2) See figure &.
Key
1 Exhaust duct 9 Illumination unit (optional)
2 Exhaust hood 10 Slot for calibration filters (optional)
3 Test chamber 11 Light receiver (optional)
4 Gas fired radiant panel 12 Exhaust stack
5 Specimen holder with specimen 13 Tubes for purging air supply
6 Observation window 14 Steel tubes for light-measuring system (optional)
7 Door for insertion and removal of specimen 15 Collar or rubber rings (optional)
8 Pyrometer

Figure 2 — Test equipment
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Dimensions in millimetres
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1) Dimension measbred from the zero point (the inner edge of the specimen
holder) to.the inner surface of the chamber wall.
2) Dimension measured from the bottom edge of the radiating panel to the inner
surfdeeof the chamber wall.
Key
1 Qpening forlight-measuring system (optional)
2 Kxhauststack
3 Thermocouples
4 Test ghamber
5 Gas-fired radiant panel
6 Radiating surface
7 Scale
8 Specimen holder with specimen
9 Specimen transport system
10 Pyrometer

Figure 3 — Radiant panel for test of floor coverings — Side view (Section B-B)
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1) Dimension.medsured from the exposed surface of the specimen to the bottom
edge of\the radiating panel.

Position ffor anemometer
Light-mgasuring beéam’(optional)

Exhaust ptack
Thermodouples

Gas-fired radiant panel

Radiating surface

Pilot burner

Specimen holder with specimen

0 Pyrometer
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5 Test chamber
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1

Figure 4 — Radiant panel for test of floor coverings — End view (Section A-A)
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Dimensions in millimetres

pecimen holder
ummy specimen
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Figure 5 — Specimen holder with dummy specimen
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Distance to zero point of specimen, mm

Figure 6 — Flux profile curve
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Dimensions in millimetres
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Figure 7 —'Rilot burner
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