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ISO (the International Organization for Standardization))is

federation of national standards bodies (ISO member bodies)
preparing International Standards is normally carried out throd
nical committees. Each member body interested,in a subjec
technical committee has been established has(the right to be
on that committee. International organizations, governmen
governmental, in liaison with ISO, also take’part in the work.
ates closely with the International Electrotechnical Commissic
matters of electrotechnical standardization.

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

International Standard 1SO 5658-2 was prepared by Technicg
ISO/TC 92, Firesafety, Subcommittee SC 1, Reaction to fire.

ISO 5658 consists of the following parts, under the general
to fire tests — Spread of flame:

— “Part 1: Guidance on flame spread
(Technical Report)

— Part 2: Lateral spread on building products in vertical confi
— Part 3: Lateral ignition and flame spread of building produd
configuration (LIFT) method
(Technical Report)

— Part 4: Intermediate scale spread of flame
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bO 5658 is based on the method of the International Maritime
IMO) published as IMO Resolution A.653(16)5], and has been
an International Standard in order to allow its wider use. The
nces between ISO 5658-2 and the IMO test are that ISO
ited in scope to testing the spread of flame over vertical
d does not include the stack for estimating heat release rate.

L1 describes the development of standard tests for flame
xplains the theory of flame spread for various orientations.
hip, both theoretical and mathematical, which exists between
hd ISO/TR 5658-3 is also explained.

rovides a simple method by which lateral surface spread_of
rtical specimen can be determined for comparative purposes.
is particularly useful for research, development and,quality
Ses.

B provides a more scientific method by which¢the ignitability
f flame parameters of building products can\be determined.
rived from this test are suitable for «ise in fire growth
) models. The same test apparatus\lis used for the pro-
ified in this part of ISO 5658 and ISO/TR 5658-3.

lex phenomenon: its behaviour and its effects depend upon a
terrelated factors. The behaviour of materials and products
h the characteristics of the fire, the method of use of the ma-
e environment to which, they are exposed. The methodology
b fire” tests is explained’in ISO/TR 3814(11.

5 is specified in(this part of ISO 5658 deals only with a simple
h of a particdlaraspect of the potential fire situation typified
eat source.and flame; it cannot alone provide any direct guid-
viour or safety in fire.

stafement based on an interlaboratory trial using this test

method is givi

en-in annex E

This test proc
The attention

CAUTION —

edure does not rely on the use of asbestos-based materials.
of all users of the test is drawn to the following 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 or harmful gases may be evolved during expo-
sure of test specimens. The advice on safety given in annex A should
also be noted.
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Reaction to fire tests — Spread of flame —

Part 2:

Lateral-spread on building products in vertical configuration

1 Scope

1.1 Thig part of ISO 5658 specifies a method of test
for meaguring the lateral spread of flame along the
surface ¢f a specimen of a product orientated in the
vertical ppsition. It provides data suitable for comparing
the perfprmance of essentially flat materials, com-
posites dr assemblies, which are used primarily as the
exposed purfaces of walls.

1.2 Thi§ part of ISO 5658 is applicable to the
measurement and description of the properties of ma-
terials, pjoducts or assemblies in response to radiative
heat in the presence of a pilot flame under controlled
laboratory conditions. It should not be used-dlone to
describe |or appraise the fire hazard or fire(risk’ of ma-
terials, products or assemblies under  actual fire
condition.

2 Norrative reference

The follpwing standard\.contains provisions which,
through feference intthis text, constitute provisions of
this part|of ISO 5658. At the time of publication, the
edition indicated-was valid. All standards are subject
to revisign, 4nd parties to agreements based on this
part of IISO-5658 are encouraged to investigate the

3.1 assembly: Fabrication of materials| and/or com-

posites, for example 'sandwich panels.

NOTE 1 Thesassembly may include an air gd

O

3.2 average heat for sustained burnjng: Average
of the-values of heat for sustained burning, expressed

intmegajoules per square metre (MJ/m2)
a number of specified positions.

measured at

3.3 backing board: Non-combustible bpard with the
same dimensions as the specimen, used in every test

to back the specimen (see 9.7).

3.4 composite: Combination of materi

his which are

generally recognized in building constryction as dis-
crete entities, for example coated or lgminated ma-

terials.

3.5 critical heat flux at extinguishment: Incident
heat flux, expressed in kilowatts per $quare metre
(kW/m2), at the surface of a specimen| at the point

along its horizontal centreline where the

flame ceases

to advance and may subsequently go qut. The heat
flux value reported is based on interpolations of

measurements with a non-combustib

e calibration

possibility of applying the most Tecent edition of the
standard indicated below. Members of IEC and ISO
maintain registers of currently valid International
Standards.

ISO/IEC Guide 52:1990, Glossary of fire terms and
definitions.

3 Definitions

For the purposes of this part of ISO 5658, the defi-
nitions given in ISO/IEC Guide 52 and the following
definitions apply.

board.

3.6 exposed surface: That surface of the specimen
subjected to the heating conditions of the test.

3.7 flame front: Furthest extent of travel of a sus-
tained flame centrally along the length of the test

specimen.

3.8 flashing: Existence of flame on or

over the sur-

face of the specimen for periods of less than 1 s.
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3.9 heat for sustained burning: Product of the time
from the start of exposure of a specimen to the arrival
of the flame front at a specified position and the inci-
dent radiant heat flux corresponding to that position
measured on a non-combustible calibration board.
Expressed in megajoules per square metre (MJ/m?2).

NOTE 2 The positions are specified in table 1 (see clause 10).

3.10 irradiance (at a point of a surface): Quotient of
the radiant heat flux |nC|dent on an infinitesimal
element of s
that element.

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

3.12 product: Material, composite or assembly

©1SO

heat flux and measuring the time of ignition, the lat-
eral spread of flame, and its final extinguishment.

4.2 A test specimen is placed in a vertical position
adjacent to a gas-fired radiant panel where it is ex-
posed to a defined field of radiant heat flux. A pilot
flame is sited close to, but usually not contacting, the
hotter end of the specimen to ignite volatile gases
issuing from the surface (see figure 1).

43 _Following ignition, any ﬂame front WhICh devel-

specimen in terms of the time it takesCto travel vari-
ous distances.

4.4 The results are expresséd)in terms ¢f flame
spread distance versus timej-flame front velgcity ver-
sus heat flux, the criticalcheat flux at extingdishment

about which i

3.13 radiant
or received in

hformation is required.

heat flux: Power emitted, transferred
the form of radiation.

3.14 specimen: Representative piece of the product

which is to b

b tested together with any substrate or

and the average heat fof’sustained burning.

5 Suitability)of a product for testin

5.1 Surface characteristics

9

treatment.

NOTE 3 The gpecimen may include an air gap.

3.15 spread| of flame: Propagation of a flame front
over the surface of a product under the influehnce of
imposed irradjance.

3.16 substrate: Material which is used, or is rep-
resentative of that used, immediately beneath a sur-
face product| e.g. skimmed plastérboard beneath a
wall-covering,

3.17 sustairled flaming; Existence of flame on or
over the surfgce of the‘specimen for periods of more
than 4 s.

5141 A product having one of the following charac-
teristics is suitable for evaluation using this mgthod:

a) an essentially flat exposed surface, i.e. al| surface
irregularities are within £ 1 mm of plane;

b) a surface irregularity which is evenly distributed
over the exposed surface provided that

1) at least 50 % of the surface of a regresenta-
tive square area, 155 mm by 155 fhm, lies
within a depth of 6 mm from a plang across
the highest points of the exposed |surface,
and/or

2) any cracks, fissures or holes do no{ exceed
8 mm in width or 10 mm in depth and|the total
area of such cracks, fissures or holgs at the
surface does not exceed 30 % of a represen-
tative square area, 155 mm by 155 mim, of the

3.18 transitory flaming: Existence of flame on or
over the surface of the specimen for periods of be-
tween 1 s and 4 s.

3.19 lateral spread of flame: Progression of the
flame front in a lateral direction over the specimen
length.

4 Principles of the test

4.1 The test method consists of exposing con-
ditioned specimens in a well-defined field of radiant

2

exposed-surface:

5.1.2 Where a product has areas of its surface which
are distinctly different, but each of these separate
areas satisfies the surface characteristics specified in
5.1.1, then each of these separate areas shall be
tested to evaluate fully the product.

5.1.3 When an exposed surface does not comply
with the requirements of either 5.1.1 a), or 5.1.1 b),
the product may be tested in a modified form with an
essentially flat exposed surface. The modification
shall be stated in the report.
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Figure 1 — Schematic of test
5.2 Thermally unstable products b) If the face of the product contains|a surface ir-
_ ) regularity that is specifically directionpl, e.g. corru-
The test|method {may not be suitable for assessing gations, grain or machine-induced orientation
products(that react in particular ways under exposure which may, in use, run horizontally|or vertically,
to the specified heating conditions (see 11.12). Prod- the product shall be tested in both orientations.
ucts shgwing these characteristics should be as-

M + e . . H . £
sessed usmgother—test—methods,—as—gvern—m,—for

example, 1ISO 9705.

6 Test specimens

6.1 The exposed surface

The product shall be tested on that face which will

c) If the exposed face contains distinct areas of dif-

ferent surface finish or texture, then the appropri-
ate number of specimens shall be provided for
each distinct area of such finish or texture to be

evaluated.

d) Textile materials shall be tested for spread of

normally be exposed in use, taking account of the

following.

exposed in use then, if the core is asymmetrical,
both faces shall be tested.

flame in both the warp and the weft directions.

e) If a bright metallic-faced specimen is to be tested,
a) Ifitis possible for either or both of the faces to be it shall be tested both as-received and also

finished with a thin coat of lamp black or colloidal

graphite, applied before conditioning for test.
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6.2 Number and size of specimens

6.2.1 At least six specimens shall be provided for
test.

6.2.2 Three specimens shail be tested for each po-
tentially exposed surface or orientation.

\AlLitl ammA i~ s

VVILIT spellitierns WIIILII bUUIU L)c U)\}JUDUU IIOIII b‘illlcl
side and also having directional irregularities on one
side only, at least nine specimens will be needed, i.e.
three for testing with the irregularities vertical, three

©1SO

the highest point of the surface. Products of thickness
50 mm or less, shall be tested using their full thick-
ness. For products of normal thickness greater than
70 mm, the unexposed face shall be cut away to re-

For products of thicknesses in the range of 50 mm
to 70 mm, it is necessary to use an extension clip

or restraint at the rear of the specimen holder (see
figure 2).

with the irredularities horizontal and three for testing
the opposite gide which is smooth.

L8292 Tha ardarcimana ahall ha oano
V.o 1T oMyTuiniicrio oliall vo IIIIII_5 rern vily
by 155mm _E mm wide and shall be representative
of the product.

6.2.4 The th|ckness of specimens of products with
irregular surfgces (see 6.1) shall be measured from

Fork — -&

Specimen
holder guide

Specimen ——_|

4 —_ Springclip

Aluminium
foil

6.3 Construction of specimens

6.3.1 For thin materials or composites”used in the
fabrication of an assembly, the presence of fir or an
air gap and/or the nature of any%nderlying ¢onstruc-
tion may significantly affect the/characteristi¢s of the

exposed surface. The influehtg of the underlving lay-

«nosed surface. uentce e underlying lay
ers should be understood and care taken t¢ ensure
that the test result obtained on any assemily is rel-
evant to its use in practice.

I A ?

& Specimen

holder guid

Eork

= 1 |

O

Spacer nailkd to

Air gap ——__| _
backing bogdrd

Specimen ——f

4 Springclip

Aluminium

foil \

Rt o o
DACRMgDoara

or restraint

Specimen holder

Groove Specimen
/ holder guide
| !

a) Specimen with backing board

—Bgrkimgboards

or restrainf

Specimen holder

Specimen
holder guide

I T

b) Specimen with backing boards and spacers forming an air gap

Groove

Figure 2 — Typical mounting of specimens
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6.3.2 When the product is a surface coating it shall
be applied to the selected substrate using a method
and application rate recommended for its use.

6.3.3 When the product is a material or composite
which would normally be attached to a substrate,
then it shall be tested in conjunction with the selected
substrate using the recommended fixing technique,
e.g. bonded with the appropriate adhesive or
mechanically fixed. The procedure for fixing the
specimens to the substrate shall be clearly stated in

ISO 5658-2:1996(E)

(820 + 2a) mm, where a is the thickness of the
specimen, so that about 10 mm of foil laps evenly
over the edges of the front face of the specimen. The
foil shall be pressed down flat onto the front face of
the specimen [see figure 2a)l. The specimen,
wrapped in foil, shall then be placed on a backing
board and both inserted in a specimen holder (see

figure 3).

6.5.3 Products with air gaps

Where a product will norm

the test report [see clause 13 f)].

6.4 Copditioning

6.4.1 Al| specimens shall be conditioned to constant
mass at|a temperature of (23+2) °C, and a relative
humidity| of (50 + 5) %, and maintained in this con-
dition until required for testing. Constant mass is
consider¢d to be attained when two successive
weighing operations, carried out at an interval of 24 h,
do not dfffer by more than 0,1 % of the mass of the
specimef, or 0,1 g, whichever is the greater.

6.4.2 Bjcking boards and spacers (see 9.7) shall be
conditioned for at least 12 h before use in the con-
ditions specified in 6.4.1.

6.5 Prgparation

6.5.1 Reference line

Mark a hprizontal line centrally ,at half height along the
length of each specimen. Draw“vertical marks every
50 mm ajong the line. The-zero mark shall correspond
with thel|start of the exposed area of the specimen
(see 7.4)] Care shall bé_taken to avoid the possibility of
the line ipfluencing-the performance of the specimen,
for example by damaging the surface, or increasing its
absorber|cy.

NOTE 4 Bomme materials discolour or burn so that the line

behind it, then after the conditioning
specified in 6.4, the specimen shall’bg
conditioned spacers positioned around
[see figure 2 b)] and mounted ©n-a bacK
that a (25 £ 2) mm air gap Gsyprovided
unexposed face of the (specimen and
board (see 9.7). The fear edges of th
sembly shall then b& wrapped in a sing
sheet of aluminidry foil of thickness
0,03 mm and “dimensions of (175 4
(820 + 2b) mm,-Where b is the total thig
assembly of\specimen, spacers and back
that aboGt 10 mm of foil laps evenly over
the front' face of the specimen. The
pressed down flat onto the front face of
[see figure 2 b)]. The assembly, wrappe
then be placed on a backing board and
in a specimen holder (see figure 3).

Products containing air gaps of less than 2
preferably be tested under their end use

A suitable technique for mounting thin
terials is to staple closely the specimen alg
to the spacers on the perimeter of the ba

6.5.4 Storage of specimens

The wrapped assemblies of specimen, |
and spacers prepared as specified in 4
shall be stored until required for testin
ditioning atmosphere specified in 6.4.1.

7 Test apparatus

ith an air gap

procedures
placed over
its perimeter
ing board so
between the
the backing
e whole as-
e rectangular
0,02 mm to
- 2b) mm by
kness of the
ing board, so
the edges of
foil shall be
he specimen
i in foil, shall
both inserted

5 mm should
conditions.

flexible ma-
ng the edges
cking board.

acking board
5.2 or 6.6.3
j in the con-

and/or the marks are obscured. The use of a stainless steel
grid approximately 10 mm above the surface of the speci-
men allows the position of the flame front to be deter-
mined.

6.5.2 Products without air gaps

Where a product will normally be used without an air
gap behind it, then after the conditioning procedures
specified in 6.4, the edges and the rear face of the
specimen shall be wrapped in a single rectangular
sheet of aluminium foil of thickness 0,02 mm to
0,03 mm and dimensions of (175 + 2a) mm by

71 General

The test apparatus (see figure 4) consists of four main
components: a radiant panel support framework and a
specimen support framework, which are linked
together to bring the test specimen into the required
configuration in relation to the radiant panel, the
specimen holder, and a pilot flame burner.

7.2 The radiant panel support framework

This framework provides the support for the radiant
panel together with the necessary pipework for air
and gas, safety devices, regulators and flowmeters.
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4 grooves 60° x 0,5 mm deep fo Locate spring —\ 30 ) 5
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802
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7.2.1 Tubular steel frame

This frame shhll cofisist of 40 mm by 40 mm, square-
section steel |tube; ‘as shown in figure 4, and shall
support thel_-radiant panel with its centre

Figure 3 — Construction of typical specimen holder

radiating surface. A wire screen shall be provided
immediately in front of the radiating face of the panel
to increase irradiance.

NOTE 5 In view of future testing it may he adval tageous

(1200 £ 100) mm above floor level, with the radiating
face of the panel vertical. The angle between the face
of the panel and the front face of the support frame-
work shall be 15° + 3°,

7.2.2 Radiant panel

This panel shall consist of an assembly of porous re-
fractory tiles mounted at the front of a stainless steel
plenum chamber to provide a flat radiating surface of
dimensions approximately 480 mm by 280 mm. The
plenum chamber shall contain baffle plates and dif-
fusers to distribute the gas/air mixture evenly over the

6

to mount the panel from a ring capable of being turned to
pring the panel into position above a horizontal specimen.

7.2.3 Gas and air supplies

The combustion gas and air shall be fed to be radiant
panel via suitable pressure and flow regulators, safety
equipment and flowmeters.

NOTE 6 The gas/air mixture enters the plenum chamber
through one of the shorter sides to facilitate easy connec-
tion when the panel is mounted from the tubular steei
frame.
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Radiant panel

ISO 5658-2:1996(E)

Dimensions in millimetres

/7 Radiant panel

Specimen holder f .
| /_ / |_— Specimen
[)
I B I./__ o i | . — —NH+ _::'f:': ————— '= : ———— Specimen holder
kD | R | I
! F“xPilot burner 1 1| Holder support
7{ i I 000000000000000000 og 00
7
. | OO00 g
b | rdkes
| U L
\B ! @ Q 000000000000000000000D000 | M rror
N L [ il
AY AN i
o
Viewing )
rakes Rectangular hollow §
steel frame Radiant panel
Mirror y T Specimen holder
1 AN
| at "
| A ° J
T —1
Figure 4 — Test apparatus

A suitable supply system includes the’following: g) a flowmeter for natural gas, methane or propane

suitable for indicating flows of 0,5 Ifs to 1,5 1/s at

a) a supply of natural gas, fethane or propane with ambient temperature and pressure ta 'reso.Iqun
a flow rate of at least-1;0 I/s at a pressure suffi- of 1% or better. An absolute calipration is un-
cienf to overcome.the friction losses through the necessary;
sug)'ply hnes,‘ re%ullators, control valve, flowmeters, NOTE 7 This is used to assist in setting the gas flow to a
radignt panel, £tc.; value which gives a suitable panel temperatdre.

b) an ajr supply with a flow rate of at least 91/s at a h) a flowmeter for air suitable for indicpting flows of
prespure sufficient t.o overcome the friction losses 51/s to 151/s at ambient temperatyire and pres-
thro SUPP Res—etc— sure-to—a—resolgtiono Y%—orbettef. An absolute

calibration is unnecessary.

c) separate isolation valves for gas and air;

NOTE 8 All the above items can normally be accommo-

d) a non-return valve and pressure regulator in the dated within and supported from the tubular steel frame-
gas supply line; work.

e) an electrically operated valve to shut off the gas 7.3 The specimen support framework
supply automatically in the event of failure of elec-
trical power, failure of air pressure or decrease in 7.3.1 General
temperature at the burner surface; This framework incorporates the guide rails which

support the specimen holder and locate it at the re-

f) a particulate filter and a flow control valve in the quired position of test, the pilot flame burner, a mirror

air supply;

and the viewing rakes.
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7.3.2 Tubular steel frame

This frame shall consist of 40 mm by 40 mm square-
section steel tube as shown in figure 4, and shall be
linked to the radiant panel support framework by
means of adjustable fixing bolts and spacer tubes. It
shall be capable of adjustment to vary the angle be-
tween the panel and the front face of the specimen
from 12° to 18°.

7.3.3 Specimen holder guides

© ISO

mounted from one side of the tubular steel frame-
work by lengths of steel studding and fixing nuts,
which enable their positions to be adjusted in relation
to the support frame and to each other.

7.3.4 Viewing mirror

A mirror 750 mm long by 120 mm wide shall be piv-
oted from the bottom of the side of the support frame
opposite to that supporting the specimen holder. The
location and angular position shall be such that it is

Guides, as shown in figure 2, shall be provided for
locating the fop and bottom edges of the specimen
holder. They Ehall be made of steel capable of resist-
ing heat and ¢orrosion during a large number of tests.
The lower gulde shall be 700 mm long and shall have
a groove machined in one of its narrow faces. The top
edge of the|specimen holder shall be located by
means of orle or more forks. The guides shall be

Radiant

T panel

Viewing \.
position

Specimen

Viewing rake

possible to view the specimen in the mirrof-Under the
radiant panel, with the viewing rakes/(Sge 7.3.5),
superimposed across the face of thehspecimen (see
figure 5).

NOTE 9 A video camera, placed-at.a location to [provide a
clear view of the whole test speeimen, along with an ap-
propriate video recording device, may be used to supple-
ment the viewing mirror.

fl
PHATTIT

i
|
|
%
|
|
|
|
|
|
v

Figure 5 — Schematic of apparatus for the measurement of the time of arrival of the flame front
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7.3.5 Viewing rakes

Viewing rakes are used to increase the precision of
timing of the progress of the flame front along the
specimen.

They shall be heat-resistant steel members 700 mm
long and provided with 100 mm long steel pins fixed
along one edge at 50 mm intervals. The rakes shall be
fixed from the bottom specimen holder guide so that
the pins project horizontally in front of the line of the
mounted-test epnﬁimon

ISO 5658-2:1996(E)

8 Test environment

8.1 The dimensions of the room in which the tests
are carried out are not critical provided it is large
enough. A room of volume 45 m3 with a ceiling height
of not less than 2,4 m and an appropriate fume ex-
haust system has been found suitable.

A fume exhaust system should be installed above the
ceiling and should have a capacity of at least 0,5 m3/s.
The ceiling grill openlng to this exhaust system should

PR~

NOTE 10| In some circumstances it may be more satisfac-
tory to uge the V-marks on the specimen holder to facilitate
observatipn of flame spread.

7.4 Specimen holder

The spegimen holder shall be made from 3 mm thick
stainlesq steel to the dimensions given in figure 3. It
shall be |provided with a quick-action clamp to retain
the test|specimen in position and to press it against
the front flanges.

The fromt flanges shall be provided with serrated
edges tpgether with V-marks at 50 mm intervals to
facilitate| observation of flame spread. The zero mark
shall correspond to the edge of the vertical flange at
the end pf the specimen adjacent to the radiant panel.

The number of specimen holders required will depend
upon thg amount of testing envisaged, but a minimum
of threelis recommended in addition to the one,which
will be uped to hold the dummy specimen.

7.5 Pilot flame burner

The pilo] flame burner shall berapproximately 200 mm
length of twin-bore porcelain;6 mm in diameter, with
each longitudinal bore 1;5,mm in diameter.

test specimen is as shown in figure 6. The pilot flame
burner shall be supplied with a mixture of propane and
air, via suitable control and regulating valves and
flowmeters (see figure 7).

Other gases (e.g. methane, acetylene) may be substi-
tuted for propane but the flame characteristics are
different and may influence the ignition behaviour of
specimens. In cases of dispute, it is essential that
propane is used.

WARNING — Acetylene is a hazardous gas and
must be used with extreme caution (see A.1).

be—surrounded—by—a—refractory—fibre—fabric curtain
hanging from a square on the ceiling(1}3 mby 1,3 m
down to (1,7 £0,1) m from the floorof the room. The
specimen support frame and radiant papel should be
located beneath this hood in such a way that all com-
bustion fumes are withdrawn_from the r¢om.

8.2 The apparatus shall be sited in anl environment
substantially free from/draughts with a dlearance of at
least 1 m betweén-it and the walls of the test room.
Material on the\ceiling, floor or walls Having a com-
bustible finish shall not be located within 2 m of the
radiant heat)source.

8.3 . The exterior air supply to replace [that removed
by, the exhaust system for fumes shall ie arranged in
sich a way that the ambient temperature remains
reasonably stable and within the range 1P °C to 30 °C.

8.4 Measurements shall be taken of aif speeds near
a dummy specimen while the exhaudt system for
fumes is operating but with the radiant| panel and its
air supply turned off. The air flow perpendicular to the
lower edge and at the midlength of the specimen
shall not exceed 0,2 m/s in any dirpction, when
measured at a distance of 100 mm from the speci-
men.

9 Additional equipment and
instrumentation

9.1 Heat flux meter

At least 3 heat flux meters of the Sdhmidt-Boelter
(thermopile) type with a nominal rapge of 0 to
50 kW/m?2 and a tlme constant of not fnore than 3's
6 of final output
of not more than 10 s) shall be provided, one to form
a working instrument and two to be retained as refer-
ence standards.

NOTE 12 Suitable instruments are commercially available,
and are sometimes referred to as “heat flux transducers”,
or “heat flux gauges”.

The target sensing radiator shall be flat, shall occupy
an area not more than 10 mm in diameter, and shall
be coated with a durable matt black finish. It shall be
contained within a water-cooled body whose front
face shall be flat, circular, at least 25 mm in diameter
and coincident with the plane of the receiving face

9
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and the target. The whole front of the water-cooled
body shall be highly polished. Radiation shall not pass
through a window before reaching the target. The
temperature of the cooling water should be controlled
so that the heat flux meter body temperature remains
within a few degrees of room temperature.

10
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NOTE 13 Water cooling of the heat flux meter is required
to standardize and define the measurement and to safe-
guard the heat flux meter. Failure to supply water cooling
may result in overheating and damage to the receiver and
loss of calibration of the heat flux meter. In some cases
repairs and re-calibration are possible.

Dimensions in millimetres

40

Specimen
holder

Specimen

’ Backing board

|

40
Spacing zone

164

a) Side elevation

b) End elevation

Figure 6 — Position of pilot flame burner and pilot flame

10
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Blue flame
=~ 230 mm long
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Dimensions in millimetres
Pilot flame burner

Connector

Location of

Flame arrester

| __—— Pilot flame burner

200

valve

Twin-bore
porcelain.fube

If heat flix meters with a diameter less than 25 mm
are used/ these shall be inserted into a copper sleeve

Non-return

Air Line to panel

Figure 7 —)Pilot flame, burner and gas/air connections (schematic)

burner support _\I |
N

S
Pressure damping
chamber
Flowmeter
Néedle

valve

pl

On/off
valve

Acetylene ‘
cylinder !
4/ Z

9.2 Total radiation pyrometer

of 25 mm outside diameter in such a way that good
thermal contact is maintained between the sleeve and
the water-cooled heat flux meter body. The end of the
sleeve and the receiving face of the heat flux meter
shall lie in the same plane.

The heat flux meters shall be robust, simple to set up
and use, insensitive to draughts and stable in cali-
bration. They shall have an accuracy of £3 % and a
repeatability to £ 0,5 %. 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 C), which shall be kept securely
and not used for any other purpose.

The pyrometer used shall have a sensitivity substan-
tially constant between the wavelengths of 1 ym and
9 um. The instrument shall be mounted on the speci-
men support frame in such a manner that it can be
used to view a centrally-located area on the panel
surface of about 150 mm by 300 mm.

9.3 Recorder

The output from the radiation pyrometer and the heat
flux meter(s) shall be recorded using an appropriate
method.

1
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NOTES

14 A strip chart recording millivoltmeter having an input
resistance of at least 1 MQ is suitable. The sensitivity
should be selected to require less than full-scale deflection
with the total radiation pyrometer or heat flux meter
chosen. The effective operating temperature of the radiant
panel would not normally exceed 935 °C.

15 A small digital millivoltmeter capable of indicating
signal changes of 10 pV or less is convenient for monitoring
changes in operating conditions of the radiant panel.

© 150

inserted in each hole in turn, or a number of heat flux
meters may be used, but holes which are not occu-
pied by a heat flux meter shall be filled with remov-
able plugs of the same material as the calibration
board.

The receiving face(s) of the heat flux meter(s) shall
(all) be in the plane of the exposed surface of the cali-
bration board.

The calibration board shall be mounted in a specimen

bald { fir £

9.4 Timing devices

A chronograph and either an electric clock with a
sweep seconfl hand or a digital clock shall be provided
to measure time of ignition and flame advance.

The chronogfaph for timing ignition and initial flame
advance may| comprise a strip chart recorder with a
paper speed ¢f at least 5 mm/s.

Both the chfonograph paper drive and the electric
clock shall bg operated through a common switch to
initiate simulfaneous operation when the specimen is
exposed. This may be hand operated or actuated
automatically|as a result of complete specimen inser-
tion.

9.5 Dummy specimen

The dummy| specimen shall be cut from &a_non-
combustible | board (for example, calcium’ .silicate
board) of oyen-dry density (950 + 100)kg/m3, and
shall measure 800 mm long, 155 pm/ wide and
(25 £ 2) mm thick. Thinner non-combustible boards of
the same dgnsity can also be used/if they are fixed
together to fnake a (25 £ 2) mm. thick board without
any noticeable gap. The dummy specimen shall re-
main in the gpecimen position’ during operation of the
equipment aphd shall besremoved only when a test
specimen is {o be insérted.

9.6 Calibr

[« N

$iou 2\ stk 3+ + + N
LAYAA* A1} AE=A*A>] IISUIU =JJ \AALYA are LLLE™AY LEA>A"AY Il\.X meter
position 50 mm from the exposed end of\the board,
measured to the centre of the heat fluxX meter re-
ceiver.

NOTE 16 Approximately 14 mm of ‘the hotter epd of the
board will be covered by the end flange.

9.7 Backing boards and spacers

Backing boards Jshall be cut from non-corpbustible
board (for X example, calcium silicate| board)
(12,5 + 3).mm thick with the same dimensions as the
dummy, specimen and an oven-dry density] of (950
+ 1000kg/m3. Spacers used to create the| air gap
specified in 6.5.3 shall be made of the same material
as the backing board, cut into (25 + 2) mm w(de strips
and attached to the whole perimeter of thg backing
board.

Backing boards and spacers may be re-used if they
are not contaminated by combustible residues. Im-
mediately before re-use, however, they shall be con-
ditioned in the atmosphere specified in 6.4.1 for at
least 24 h. If there is any doubt about the clganliness
of a backing board or spacer, it shall be plgced in a
ventilated oven at a temperature of approximately
250 °C for a period of 2 h to remove any volptile resi-
due. If there is still any doubt about the condition, it
shall be discarded.

10 Setting-up and calibration prodedure

The calibration board shall be made of non-com-
bustible board (for example, calcium silicate board)
(26£2) mm thick of oven-dry density (950
+ 100) kg/m3. Thinner non-combustible boards of the
same density can also be used if they are fixed
together to make a (25 % 2) mm thick board without
any noticeable gap. The calibration board shall be pro-
vided with eight 25 mm diameter holes at the pos-
itions given in figure 8 to accommodate a heat flux
meter for measuring the irradiance in the plane corre-
sponding to the exposed surface of a specimen under
test. Either a single heat flux meter may be used,

12

10.1 Setting-up

Most of the adjustments of the components of the
test apparatus may be made in the cold condition.
Both in the original adjustment of the operating condi-
tions for the test and in the periodic verification of this
adjustment, the heat flux at the surface of the speci-
men is the controlling criterion. It should be noted that
the reading of the heat flux meter is affected slightly
by rising currents of air, warmed from the calibration
board. This heat flux is measured by a heat flux meter
mounted in the calibration board (see figure 8).
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The initial position of the refractory surface of the
radiant panel with respect to the specimen shall cor-
respond with the dimensions shown in figure 9.

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

a) Set an air flow rate of about 8I/s through the
panel. Turn on the gas supply, light the radiant

Heat flux meter fitting closely

ISO 5658-2:1996(E)

panel and allow it to come to thermal equilibrium
with a dummy specimen mounted in front of it.

NOTE 17 When operating correctly there will be no visible
flaming from the panel except when viewed parallel to the
surface from one side. From this direction a thin blue flame
very close to the surface of the panel will be observed. An
oblique view of the panel after a 15 min warm-up period
should show a bright orange radiating surface.

Dimensions in millimetres

in 25 mm diameter hole

155 -2

_%T@

Rar )

64 1] 100 £1 A
200 1
300 #1
400 #1
50071
600 +1
700 1
795 +2

Centreline-of.specimen

Figure 8 — Calibration board for heat flux measurements

Specimen holder

Dimensiofs in millimetres

V and panél Backing board Specimen
. mnes: | Y | TEUSeustrstrstaseaasts ISR S LRSS L SRS RSLEIN) AT TSR SRR SRS LRSS SRS RS S RSN
|\ 7 L 7.7
\T LSS
wn "
N
zﬁ wire screen

3) End view

= 125

<o

Radiant panel

Pilot flame burner

b) Plan view

Figure 9 — Position of radiant panel in relation to specimen
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b) Adjust the gas flow rate until the heat flux(es) d)
measured with the water-cooled heat flux me-

ter(s) mounted

in the calibration board corre-

spond(s) to the values shown in table 1 for the
50 mm and 350 mm positions. If necessary, make
small changes in air flow rate to achieve no sig-
nificant flaming from the panel surface. After
making each adjustment allow the calibration

board to reach temperature equilibrium before
measuring the radiant heat flux. It may be neces-
sary to make small changes in the longitudinal

position of the specimen.

c) Once th

the heat
in table 1
the given|tolerances.

NOTE 18

values shown for the 50 mm and
350 mm positions have been achieved, determine
lux for each of the other positions given
and ensure that the values are within

e)

In grocessing the results of the test it is as-

sumed that thp heat flux at a given position on an actual
test specimenl|is equal to that measured at the same posi-

tion with the calibration board.

Table 1 — Standardization of heat flux along the calibration board

©1SO

If a change in panel-specimen axial position is
necessary to meet the requirements for heat flux
at the 50 mm and 350 mm positions, this shall be
accomplished by adjusting the screws connecting
the two frames, so that the position of the pilot
flame in relation to the specimen remains un-
changed.

NOTE 19 The specimen stop screw adjustment may be
changed to meet the heat flux requirements, in which case
the position of the pilot burner mount may require adjust-
ment to maintain the pilot burner flame spacing of

Once the operating conditions-2have been
achieved, all future panel operation shall take
place with the air flow rate needed to attgin them,
and with the gas flow rate-being varied tq achieve
the required heat flux. If @-total-radiation|pyrome-
ter is used to monitor'panel operation, a fecord of
its signal shall be kept“following succesgful com-
pletion of this calibration procedure.

Position
(distance pf heat flux meter from Heat flux Tolerance on heat flux
hot end of board)
mm kW/m2 kW/m?2
0 49,5 1)
50 50,5 +0,5
100 49,5 1
150 471 +2,4
200 43,1 U
250 37.8 +1,9
300 30,9 1
350 23,9 +0,2
406 182 1
450 13,2 +0,7
500 9,2 1
550 6,2 +0,6
600 43 1)
650 3.1 +0,3
700 2,2 1
750 1,56 +0,3

these positions by withdrawing the specimen holder 50 mm.

1) These positions, for which tolerances are not specified, are used for initial setting up of operating conditions only and the values of heat
flux at these positions are given to aid the production of a smooth heat flux/distance relationship. The heat flux meter may be located at

14
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10.2 Verification

Confirm the heat flux distribution (see table 1) on the
calibration board by calibrations at daily and monthly
intervals, as follows.

a) Daily verification: measure the heat flux at pos-
itions 50 mm and 350 mm from the exposed end.

b) Monthly verification: measure the heat flux at
positions 50 mm, 150 mm, 250 mm, 350 mm,
450 mm, 550 mm, 650 mm and 750 mm from the

ISO 5658-2:1996/(E)

from the plane of the exposed surface of the dummy
specimen using the screws provided. The spacing of
the flame from the dummy specimen is defined by
the charring behaviour of 3 mm thick softwood strips
of 10 mm and 12 mm width. The strips shall be slid
along the dummy specimen surface under the pilot
burner flame, along a 40 mm length of the flame, for
an exposure time of about 2 s. The 10 mm strips shall
not be charred but the 12 mm strips shall show char
(see figure 10). Note the flow rates of gas and air to
the pilot burner.

expogetend:

10.3 Adgjustment of the pilot flame

Adjust the gas and air supply to provide a flame length
of about P30 mm so that, when viewed in a darkened
room, the flame extends about 40 mm above the
vertical specimen holder (see figure 6).

NOTE 20 | The propane and air flow rates required are likely
to be aboyt 0,4 I/min and 1 I/min respectively.

Adjust the spacing of the flame from the dummy
specimen by moving the burner towards or away

Move quickly for about
2 s between C and Dy(40.mm)

Specimen

The pilot flame shall be checked andh|if necessary
adjusted in the way stated above eyery|day. The na-
ture of some specimens may make thfs necessary
more frequently.

10.4 Impinging pilot flame

When retesting ‘is required as specified|in 11.11, ro-
tate the piloy burner tube in its holder until the flame
(defined in~10.3) impinges over the top half of the
exposed{specimen height.

Specimen holder

Wood spacing strip,
3 mm thick

Pilot flame

L Width of strip

Figure 10 — Measurement of spacing between specimen and pilot flame using wood strips
(see 10.3)

15
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11 Test procedure

11.1 Mount the dummy specimen in a specimen
holder in the position facing the radiant panel and start
the fume exhaust system.

11.2 Operate the radiant panel to realise the test
conditions specified in table 1.

11.3 When the radiant panel has attained thermal
equilibrium, light the pilot flame, set the normal flow

©1SO

c) surface flaming reaches the end of the specimen;

d) the specimen burns in one position only and the
flame front does not spread from this position
within 30 min of the test starting.

11.9 When the test is terminated remove the
specimen and reinsert the dummy specimen in its
holder.

11.10 Repeat the operations described in 11.4 to

rates of fuel @and air to it, check the flame length and i
necessary adjust the fuel and air flow rates.

11.4 Insert|a conditioned specimen, wrapped in
aluminium f¢il and placed on a backing board as
specified in §.5.2 or 6.5.3, in a cool specimen holder
away from tHe heat of the panel, and insert the clamp
to press the $pecimen against the front flanges.

11.5 Remoye the dummy specimen holder and in-
sert the spedimen in the test position, taking no more
than 15s tq complete the operation. Immediately
start the clodk, the chronograph and, if using one, the
video camerq clock (see note 9 in 7.3.4).

11.6 Operate the event marker of the chronograph
to indicate the time of ignition and arrival of the flame
front at the first few positions during the initial rapid
burning of the specimen. Record the time of arrival at
each given position of the flame front as the time at
which it coirjcides with the longitudinal centreline 6f
the specimen and with the position of two_corre-
sponding pirjs of the viewing rakes. Record. these
times manuplly both from measurements on the
chronograph|chart and observations of the*clock. As
far as possiljle the arrival of the flamefront at each
50 mm positlon along the specimen-shall be recorded.
Record both the time and the-position along the
centreline of|the specimen at-which flame ceases to
advance.

In cases where the marked line is obscured by the
surface of a| specimen/scorching in advance of the
flame, then {he operator shall judge the centreline of
the specimen by‘eye.

9 for tWo agditional specimens, aitowing]the radi-
ant panel to attain temperature equilibriuin before
each test.

11.11 Conditions of re-test are as.follows.

a) If one of the three specimeéns does not ignite, test
one further specimen-with the non-impinging pilot
flame.

b) If two or three of\the first set of specimefps do not
ignite following exposure for 10 min, test one fur-
ther specimen with an impinging pilpt flame
(see 10.4). If this specimen ignites, tes{ two ad-
ditional’specimens under this condition.

In case’ b) the test report shall clearly statg that re-
peatable ignition was not obtained with the normal
pilot flame or with the impinging pilot flame, or was
obtained with the latter alone, and shall mpke clear
which pilot flame applies to a given set |of flame
spread results.

11.12 The test method shall be deemed tq be inap-
propriate if the specimen exhibits behaviour puch that
the exposed surface is not available for the fmeasure-
ment of flame spread, such as:

a) any softening, melting or disintegration of material
resulting in the specimen sagging oyt of the
specimen holder; or

b) the detachment of the facing from the substrates.

The test method is, however, appropriate if ignition of
the exposed surface occurs within the resulting flame
front before the onset of the inappropriate Hehaviour,

as-described-inaland bl

11.7 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.

11.8 Terminate the test if:

a) the specimen fails to ignite after a 10 min expo-
sure;

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

16

11.13 Throughout the test, careful observation shall
be made of the behaviour of the product 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 debris falling away from the specimen and
whether or not it is flaming, intumescence and/or
deformation of the specimen, separations, spalling,
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fissures and cracks, sparks, melting, changes in form,
etc. Guidelines on the reporting of unusual behaviour
are given in annex D.

12 Expression of fire performance of a
product

Report experimental results in terms of the radiant
heat fluxes measured with the calibration board in
place. Do not compensate for changes in thermal

c)
d)

e)

ISO 5658-2:1996(E)

name and address of sponsor;
name and address of manufacturer/supplier;

full description of the product tested including
tradename, together with its construction, orien-
tation, thickness, density and where appropriate
the face subjected to test; in the case of speci-
mens which have been painted or varnished, the
guantity and number of coats applied shall be re-
corded as well as the nature of the supporting ma-
terials;

output of[the Tadiant panedurmgthe exposure of the
specimer). Derive and list the following data from the
test results for each specimen tested:

a) average heat for sustained burning — an average
of the values of heat for sustained burning (see
3.2 and 3.9) measured at 50 mm intervals, the
first pt 150 mm and then at each subsequent
position up to and including the 400 mm position
(or tHe final position if the test is terminated be-
fore the 400 mm position is reached);

b) critical heat flux at extinguishment.
Calculate|the average of the results of a) and of b) for

the three|specimens tested.

13 Test report

The test|report shall include the time for the flame
front to pass each of the standard 50 mm positions,
the obsefvations made on each specimen tested-and
the derijed fire characteristics. The following” infor-
mation shall be supplied:

a) refergnce to this part of ISO 5658;

b) namg and address of testing.laboratory;

f)

h)

description of the substrate used,\and method of
fixing the specimen onto the supstrate;

data from the test including:

1) number of specimens tested;
2) type of pilot flamé& used (see 11.1[1);
3) duration of'edch test (see 11.8);

4) observations of the movement jpf the flame
front)recorded in accordance with 11.6;

5)>other observations of the behgviour of the
product (see 11.12);

6) derived fire characteristics as [described in
clause 12;

limiting use statement, such as: “These test re-
sults relate only to the behaviour of the product
under the particular conditions of this test, and
they are not intended to be the solg criterion for
assessing the potential fire hazard of the product
in use”;

any explanation of the reason for|tests to be
deemed invalid shall be given.

17
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Annex A
(normative)

Safety precautions

A.1 Hazards of acetylene and other

gases

Acetylene is
sive mixtures

with air over a wide range of concen-

trations (see fable A.1)

Table A.1 - Fire and explosion hazards of gases

Acetylene | Methane | Propane

Lower and ugper

explosive limfts (%)| 3 to 82 5to 15 2,2t095
Ignition

temperature {°C) 335 837 468
CAUTION — Under certain conditions, acetylene

forms explg
and mercury

acetylene supply lines (see figure 7).

18

sive compounds with copper, silver
. This is important with respect to the

A.2 Ignition hazards

some materials such as clothing following
exposures. It is important that precautions
to avoid accidental ignitions of this type.

A.3 Toxic fume hazards

©1SO

The use of this test method involves the generation of

ition of

The attention of the user-of this test is drawn to the

fact that the fumes, from burning material
include carbon monoxide and other noxious
many instances’oOther toxic products may
uced. It is important that precautions are
avoid exposure to these fumes.

A.4. Eye protection

The possibility of the violent ejection of m
material or sharp fragments from some
specimens when irradiated cannot totally|
counted and eye protection should be use
operator.

5 usually
hjases. In
be prod-
taken to

blten hot
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be dis-
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