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National foreword

This Part of BS 476 has been prepared under the direction of the Fire Standards
Policy Committee. It is identical with ISO 5660-1:1993 Fire tests — Reaction to
fire — Part 1: Rate of heat release from building products (cone calorimeter
method); published by the International Organization for Standardization (ISO).

Cross references. The Technical Committee has reviewed the provisions of
ISO 554:1976, ISO/TR 3814:1989 and ISO IEC Guide 52:1990, to which
normative reference is made in the text, and has decided that they are acceptable
for use in conjunction with this standard.

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

In clause F.4, equation (F.9) should read as follows:

M, =145+ (1- tzO) (2,5 + xg, T 4xcp, )] * 4 (F.9)

and equation (F.10) should read as follows:

«t) = 1,10 [

x5, (1 — xo, — xco,
Ahc:] (1 - ngO) { 02( xoz xCOZ) - xOZ ,Wle (Flo)

0 R

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and 11,
pages 1 to 30, an inside back cover and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. . 2 Mnents
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Introduction

Fire is a complex phenomenon: its behaviour and its
effects depend upon a number of interrelated
factors. The behaviour of materials and products
depends upon the characteristics of the fire, the
method of use of the materials and the environment
in which they are exposed. The philosophy of
reaction to fire tests is explained in ISO/TR 3814.

A test such as is specified in this International
Standard deals only with a simple representation of
a particular aspect of the potential fire situation
typified by a radiant heat source and a spark. It
cannot alone provide any direct guidance on
behaviour or safety in fire. A test of this type may,
however, be used for comparative purposes or to
ensure the existence of a certain quality of
performance (in this case heat release rates
considered to have a bearing on fire performance
generally). It would be wrong to attach any other
meaning to performance in this test.

The term heat release rate is defined in ISO/IEC 52
Guide as the calorific energy released per unit time
by a material during combustion under specified
test conditions. It is one of the fundamental
properties of fire and should almost always be taken
into account in any assessment of fire hazard since
it significantly affects the development of fire in a
building.

This test is based on part of the ASTM standard

E 1354. However, not all the equipment in E 1354 is
the subject of this International Standard. Some of
the additional instrumentation, in particular that
measuring the properties of smoke and its rate

of production, is the subject of discussion in
ISO/TC 92.

This test does not rely upon the use of
asbestos-based materials.

1 Scope

This International Standard specifies a method for
assessing the heat release rate of essentially flat
products exposed to controlled levels of radiant
heating with or without an external igniter. The
rate of heat release is determined by measurement
of the oxygen consumption derived from the oxygen
concentration and the flow rate in the combustion
product stream. The time to ignition (sustained
flaming) is also measured in this test. Products with
surface irregularities may be tested according to
specific requirements.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 5660. 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 5660 are encouraged to
investigate the possibility of applying the most
recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of
currently valid International Standards.

IS0 554:1976, Standard atmospheres for
conditioning and/or testing — Specifications.
ISO/TR 3814:1989, Tests for measuring
“reaction-to-fire” of building materials — Their
development and application.

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

3 Definitions

For the purposes of this International Standard, the
definitions given in ISO/IEC Guide 52 and the
following definitions apply.

3.1

assembly

fabrication of materials or composites, for example
sandwich panels

NOTE 1 This may include an air gap.

3.2

composite

combination of materials which are generally
recognized in building construction as discrete
entities, for example coated or laminated materials
3.3

essentially flat surface

surface whose irregularity from a plane does not
exceed £ 1 mm

34

flashing

existence of flame on or over the surface of the
specimen for periods of less than 1 s

3.5

ignition

onset of sustained flaming as defined in 3.12

3.6

irradiance (at a point of a surface)

quotient of the radiant flux incident on an

infinitesimal element of surface containing the
point, by the area of that element
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NOTE 2 Convective heating is negligible in the horizontal
specimen orientation. In the vertical orientation, it is small, but
not negligible. Despite this contribution from convective heating,
the term “irradiance” is used instead of “heat flux” throughout
this International Standard as it best indicates the essentially
radiative mode of heat transfer.

3.7
material

single substance or uniformly dispersed mixture, for
example metal, stone, timber, concrete, mineral
fibre, polymers

3.8

orientation

plane in which the exposed face of the specimen is
located during testing, either vertical or
horizontally face upwards

3.9

oxygen consumption principle

proportional relationship between the mass of
oxygen consumed during combustion and the heat
released

3.10

product

material, composite or assembly about which
information is required

3.11

specimen

representative piece of the product which is to be
tested together with any substrate or treatment
NOTE 3 This may include an air gap.

3.12

sustained flaming

existence of flame on or over the surface of the
specimen for periods of over 4 s

3.13

transitory flaming

existence of flame on or over the surface of the
specimen for periods of between 1 and 4 s

4 Symbols

A, initially exposed surface area of the
specimen, expressed in square metres (m?)
C calibration constant for oxygen consumption

analysis, expressed in (m kg K)/2
net heat of combustion, expressed in
kilojoules per gram (kd/g)

Ah,

Ah, . effective net heat of combustion, expressed
in kilojoules per gram (kdJ/g)

m mass of the specimen, expressed in
kilograms (kg)

mg mass of the specimen at the end of the test,
expressed in kilograms (kg)

m; mass of the specimen at sustained flaming,
expressed in kilograms (kg)

m mass loss rate of the specimen, expressed in
kilograms per second (kg/s)

me  mass flow rate in exhaust duct, expressed in
kilograms per second (kg/s)

Ap orifice meter pressure differential, expressed
in pascals (Pa)

g heat release rate, expressed in
kilowatts (kW)

- heat release rate per unit area, expressed in

d kilowatts per square metre (kW/m?)

@ ax maximum value of the heat release rate,
expressed in kilowatts per square
metre (kW/m?)

@450 the average heat release rate over the
period starting at ¢, and ending 180 s later,
expressed in kilowatts per square
metre (kW/m?)

@500 the average heat release rate over the
period starting at ¢, and ending 300 s later,
expressed in kilowatts per square
metre (kW/m?)

o the total heat released during the entire
test, expressed in megajoules per square
metre (MdJ/m?)

ro stoichiometric oxygen/fuel mass ratio

t time, expressed in seconds (s)

tq delay time of the oxygen analyser, expressed
in seconds (s)

tig time to ignition (sustained flaming),
expressed in seconds (s)

At sampling time intervals, expressed in
seconds (s)

T, absolute temperature of gas at the orifice
meter, expressed in kelvin (K)

X0, oxygen analyser reading, mole fraction of
oxygen

0 initial value of oxygen analyser reading

Og

1 oxygen analyser reading, before delay time
*0,  correction

5 Principle

This test method is based on the observation that,
generally, the net heat of combustion is proportional
to the amount of oxygen required for combustion.
The relationship is that approximately 13,1 x 10% kdJ
of heat are released per kilogram of oxygen
consumed. Specimens in the test are burned in
ambient air conditions, while being subjected to a
predetermined external irradiance within the
range 0 kW/m? to 100 kW/m? and measurements
are made of oxygen concentrations and exhaust gas
flow rates.
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The test method is used to assess the contribution
that the product under test can make to the rate of
evolution of heat during its involvement in fire.
These properties are determined on small
representative specimens.

6 Apparatus
6.1 General

The test apparatus shall be constructed as shown
in Figure 5; a cross-section through the heater is
shown in Figure 1 and an exploded view of
horizontal and vertical orientations are given in
Figure 7 and Figure 8. Untoleranced dimensions
specified as critical shall have a tolerance

of £ 1 mm.

All other dimensions are recommended values and
should be followed closely.

6.2 Cone-shaped radiant electric heater, capable of
horizontal or vertical orientation. The active
element of the heater shall consist of an electrical
heater rod, rated at 5 000 W at 240 V2, tightly
wound into the shape of a truncated cone

(see Figure 1). The heater shall be encased on the
outside with a double-wall stainless steel cone,
packed with a refractory fibre material of
approximately 100 kg/m? density. The irradiance
from the heater shall be capable of being held at a
preset level by means of a temperature controller
and three, type K, stainless steel sheathed
thermocouples, symmetrically disposed and in
contact with, but not welded to, the heater element
(see Figure 1). The thermocouples shall be of equal
length and wired in parallel to the temperature
controller. Either 3 mm outside diameter sheathed
thermocouples with exposed hot junction or 1,0 mm
to 1,6 mm outside diameter sheathed
thermocouples with unexposed hot junction may be
used. The heater shall be hinged so that it can be
swung into either a horizontal or vertical
orientation. The heater shall be capable of
producing irradiances on the surface of the
specimen of up to 100 kW/m?. The irradiance should
be uniform within the central 50 mm x 50 mm area
of the specimen, to within = 2 % in the horizontal
orientation and to within + 10 % in the vertical
orientation.

D This requires a 30 A supply.

6.3 Temperature controller, capable of holding the
element temperature steady to within + 2 °C. A
suitable system is a “3-term” controller
(proportional, integral and derivative) and a
thyristor unit capable of switching currents up

to 25 A at 240 V. The controller should have a
temperature input range of 0 °C to 1 000 °C, a set
scale capable of being read to 2 °C or better and
automatic cold junction compensation.

The thyristor unit shall be of the “zero-crossing” and
not of the “phase-angle” type.

NOTE 4 A desirable feature is a control which, in the event of
an open circuit in the thermocouple line, will either cause the
power to fall to near the bottom of its range, or cut the power off.
The heater temperature shall be monitored by a
meter capable of being read to = 2 °C or better, it
may either be separated or incorporated into the
temperature controller.

6.4 Load cell, for measuring specimen mass loss.

The load cell shall have an accuracy of 0,1 g and it
should preferably have a measuring range of 500 g
and a mechanical tare adjustment range of 3,5 kg.

6.5 Specimen holders, different for the two
orientations.

6.5.1 The horizontal specimen holder is shown

in Figure 2. The bottom of the holder shall be

lined with a layer of low density (nominal

density 65 kg/m?3) refractory fibre blanket with a
thickness of at least 13 mm. The distance between
the bottom surface of the cone heater and the top of
the specimen shall be adjusted to 25 mm by using
the sliding cone height adjustment (see Figure 1).

6.5.2 The vertical specimen holder is shown

in Figure 3 and includes a small drip tray to contain
a limited amount of molten material. A specimen is
installed in the vertical specimen holder by backing
it with a layer of refractory fibre blanket (nominal
density 65 kg/m?), the thickness of which depends
on specimen thickness, but shall be at least 13 mm.
A layer of rigid, ceramic fibre millboard shall be
placed behind the fibre blanket layer. The millboard
thickness shall be such that the entire assembly is
rigidly bound together once the retaining spring clip
is inserted behind the millboard. In the vertical
orientation, the cone heater height is set so the
centre lines up with the specimen centre.

Documents

© BSI 01-2000

Full document details: BS 476-15:1993

Document Sharing I-%lb


http://www.avadocuments.com/doc/bs-476-15-1993
http://www.avadocuments.com/doc/bs-476-15-1993

BS 476-15:1993

6.6 Exhaust gas system, with flow measuring
instrumentation.

6.6.1 The exhaust gas system shall consist of a high
temperature centrifugal exhaust fan, a hood, intake
and exhaust ducts for the fan and an orifice plate
flow meter (see Figure 4). The exhaust system shall
be capable of developing flows from 0,012 m?/s

to 0,035 m¥/s.

6.6.2 A restrictive orifice with an internal diameter
of 57 mm shall be located between the hood and the
duct to promote mixing.

6.6.3 A ring sampler shall be located in the fan
intake duct for gas sampling, 685 mm from the hood
(see Figure 5). The ring sampler shall

contain 12 small holes to average the stream
composition with the holes facing away from the
flow to avoid soot clogging.

6.6.4 The temperature of the gas stream shall be
measured using a 1,0 mm to 1,6 mm outside
diameter sheathed-junction thermocouple or

a 3 mm outside diameter exposed junction
thermocouple positioned in the exhaust stack on the
centre-line and 100 mm upstream from the
measuring orifice plate.

6.6.5 The flow rate shall be determined by
measuring the differential pressure across a sharp
edge orifice (internal diameter 57 mm) in the
exhaust stack, at least 350 mm downstream from

the fan, if the latter is located as shown on Figure 4.

6.6.6 The geometry of the exhaust system is not so
critical. Where necessary, small deviations from the
recommended dimensions given in Figure 4 are
allowed, for example, the inner diameter of the duct
and the orifice plates can be slightly different. Also
the fan does not need to be at the exact location as
indicated on Figure 4, but may be located further
downstream allowing for a more common type of fan
to be used. in this case, undisturbed inflow distance
to the gas sampling probe and the measuring orifice

shall be sufficient for the flow to be uniformly mixed.

6.7 Gas sampling apparatus

Gas sampling apparatus is shown in Figure 6 and
incorporates a pump, a filter to prevent entry of
soot, a cold trap to remove most of the moisture, a
by-pass system set to divert all flow except that
required for the oxygen analyser, a further moisture
trap and, if CO, is not measured, a trap for CO,
removal.

NOTE 5 If an (optional) CO, analyser is used, the equations to

calculate the rate of heat release can be different from those for
the standard case (see clause 12 and Annex F).

6.8 Ignition circuit

External ignition is accomplished by a spark plug
powered from a 10 kV transformer. The spark plug
shall have a gap of 3 mm. The transformer shall be
of a type specifically designed for spark ignition use.
The transformer shall have an isolated (unearthed)
secondary to minimize interference with the data
transmission lines. The electrode length and
location of the spark plug shall be such that the
spark gap is located 13 mm above the centre of the
specimen in the horizontal orientation, in the
vertical orientation, the spark plug shall be
positioned so that the gap is located in the specimen
face plane and 5 mm above the top of the holder.

6.9 Ignition timer, capable of recording elapsed time
to the nearest second and shall be accurate to
within 1 sin 1 h.

6.10 Oxygen analyser, paramagnetic type, with a
range of 0 % oxygen to 25 % oxygen. The analyser
shall exhibit a linear response and drift of not
more than &+ 50 parts per million of oxygen
(root-mean-square value) over a period of 30 min.
Since oxygen analysers are sensitive to stream
pressures, the stream pressure shall be regulated
(upstream of the analyser) to allow for flow
fluctuations and the readings from the analyser
compensated with an absolute pressure regulator to
allow for atmospheric pressure variations. The
analyser and the absolute pressure regulator shall
be located in a constant temperature environment.
The oxygen analyser shall have a 10 % to 90 % of
full-scale response time of less than 12 s.

6.11 Heat flux meter, of the Gardon (foil) or
Schmidt-Boelter (thermopile) type with a design
range of about 100 kW/m?2. The target receiving
radiation, and possibly to a small extent convection,
shall be flat, circular, of approximately 12,5 mm in
diameter and coated with a durable matt black
finish. The target shall be water-cooled.

Radiation shall not pass through any window before
reaching the target. The instrument shall be robust,
simple to set up and use, and stable in calibration.
The instrument shall have an accuracy of

within = 3 % and a repeatability within 0,5 %.

The calibration of the heat flux meter shall be
checked, whenever a recalibration of the apparatus
is carried out, by comparison with two instruments
of the same type as the working heat flux meter and
of similar range held as reference standards and not
used for any other purpose (see Annex E). One of the
reference standards shall be fully calibrated at a
standardizing laboratory at yearly intervals.
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This meter shall be used to calibrate the heater
(Figure 7 and Figure 8). It shall be positioned at a
location equivalent to the centre of the specimen
face in either orientation during this calibration.

6.12 Calibration burner, constructed from a
square-section brass tube with a square orifice
covered with wire gauze through which the methane
diffuses (Figure 9). The tube is packed with ceramic
fibre to improve uniformity of flow. The calibration
burner is suitably connected to a metered supply of
methane of at least 99,5 % purity.

6.13 Data collection and analysis system, having
facilities for recording the output from the O,
analyser, the orifice meter, the thermocouples and
the load cell. The data collection system should have
an accuracy corresponding to at least 50 parts per
million of oxygen for the oxygen channel, 0,5 °C for
the temperature measuring channels, and 0,01 % of
full-scale instrument output for all other
instrument channels. The system should be capable
of recording data every 5 s for at least 1 h.

7 Suitability of a product for testing
7.1 Surface characteristics

A product having one of the following properties is
suitable for testing:

a) an essentially flat exposed surface;

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

1) at least 50 % of the surface of a
representative 100 mm square area lies within
a depth of 10 mm from a plane taken across
the highest points on the exposed surface, or

2) for surfaces containing cracks, fissures or
holes not exceeding 8 mm in width nor 10 mm
in depth, the total area of such cracks, fissures
or holes at the surface does not exceed 30 % of
a representative 100 mm square area of the
exposed surface.
NOTE 6 When an exposed surface does not meet the
requirements of either 7.1 a) or 7.1 b), the product may be tested
in a modified form complying as nearly as possible with the
requirements given in 7.1. The test report should state that the

product has been tested in a modified form and clearly describe
the modification.

7.2 Asymmetrical products

A product submitted for this test can have faces
which differ or can contain laminations of different
materials arranged in a different order in relation to
the two faces. If either of the faces can be exposed in
use within a room, cavity or void, then both faces
shall be tested.

7.3 Thin materials

This test method can prove unsuitable for
excessively thin materials since insufficient data
will be collected for the calculation of heat release
rates. For some materials, reducing the data
collection interval from 5 s to some shorter value
can solve this problem.

7.4 Composite specimens

Composite specimens may be tested, provided they
are prepared as specified in 8.3.

7.5 Dimensionally unstable materials

This test method can prove unsuitable for materials
that change their dimensions substantially when
exposed to the cone radiation, for example materials
that intumesce or shrink away from the cone
radiator, because the irradiance on the surface of
the specimen at the time of ignition can differ
significantly from that set initially. The precision of
the method can be worse than that indicated in
Annex B for materials that behave in this way.

8 Specimen construction and
preparation

8.1 Specimens

8.1.1 Unless otherwise specified, three specimens
shall be tested at each level of irradiance selected
and for each different exposed surface.

8.1.2 The specimens shall be representative of
the product and shall be square with sides
measuring (1007%) mm.

8.1.3 Products with normal thickness of 50 mm or
less shall be tested using their full thickness.

8.1.4 For products with normal thickness of greater
than 50 mm, the requisite specimens shall be
obtained by cutting away the unexposed face to
reduce the thickness to (50_%) mm.

8.1.5 When cutting specimens from products with
irregular surfaces, the highest point on the surface
shall be arranged to occur at the centre of the
specimen.

8.1.6 Assemblies shall be tested as specified in 8.1.3
or 8.1.4 as appropriate. However, where thin
materials or composites are used in the fabrication
of an assembly, the presence of air or an air gap or
the nature of any underlying construction can
significantly affect the ignition and burning
characteristics of the exposed surface.

NOTE 7 The influence of the underlying layers should be
understood and care taken to ensure that the test result obtained
on any assembly is relevant to its use in practice.
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When the product is a material or composite which
would normally be attached to a well defined
substrate, then it shall be tested in conjunction with
that substrate using the recommended fixing
technique, for example, bonded with the
appropriate adhesive or mechanically fixed.

8.1.7 Products that are thinner than 6 mm shall be
tested with a substrate representative of end-use
conditions, such that the total specimen thickness
is 6 mm or more. In the case of specimens of less
than 6 mm in thickness and which would be used
with an air space adjacent to the unexposed face, the
specimens shall be mounted so that there is an air
space of at least 12 mm between its unexposed face
and the refractory fibre blanket.

NOTE 8 This can be achieved by the use of a metal spacer
frame.

8.2 Conditioning of specimens

Before the test, specimens shall be conditioned to
constant mass at a temperature of (23 + 2) °C, and a
relative humidity of (50 = 5) % in accordance with
ISO 554.

NOTE 9 Constant mass is considered to be reached when two
successive weighing operations, carried out at an interval of 24 h,
do not differ by more than 0,1 % of the mass of the test piece

or 0,1 g, whichever is the greater.

8.3 Preparation

A conditioned specimen shall be wrapped in a single
layer of aluminium foil, of 0,03 mm to 0,05 mm
thickness, with the shiny side towards the
specimen, covering the unexposed surfaces.

Composite specimens shall be exposed in a manner
typical of the end-use condition [for example, if used
with an air gap (see 8.1.6), an air gap shall be
included behind the specimen and within the
aluminium foil]. They shall be tested with the
retainer frame (see Figure 10, applicable to
horizontal orientation testing only) and also
prepared so that the sides are enveloped with the
outer layer(s) or otherwise protected. If such
methods are used, they shall be specified in the test
report.

NOTE 10 The use of the retainer frame is recommended for
testing in the horizontal orientation.

Figure 11 shows a wire grid suitable for testing
specimens which move towards the heater. The
exact mounting and retaining method shall be
specified in the test report.

9 Test environment

The apparatus shall be located in a draught-free
environment in an atmosphere of relative humidity
of between 20 % and 80 % and a temperature
between 15 °C and 30 °C.

10 Calibration

10.1 Heater calibration

Adjust the temperature controller so that the
conical heater produces the required irradiance, as
measured by the heat flux meter, at the start of each
test day, when changing to a new irradiance or when
the conical heater orientation is changed.

No specimen or specimen holder shall be used when
the heat flux meter is inserted into the calibration
position. Operate the cone heater for at least 10 min
and ensure that the controller is within its
proportional band before beginning this calibration.

10.2 Oxygen analyser calibration
10.2.1 Preliminary calibrations

10.2.1.1 Determine the delay time of the oxygen
analyser by delivering a methane flow rate
equivalent to 5 kW to the calibration burner. The
heater shall not be turned on for this calibration.
Record the output of the analyser as the methane
supply, turned on and ignited, reaches a steady
value, and then returns to baseline after the supply
1s removed. In addition monitor the temperature of
the exhaust orifice meter.

The turn-on delay is the time difference between the
temperature reading reaching 50 % of its ultimate
deflection and the oxygen reading reaching 50 % of
its ultimate deflection. Calculate the turn-off delay
similarly. The delay time ¢, is the average of at least
three turn-on and turn-off delays. The oxygen
concentration at a given time shall be taken as the
concentration registered after the time interval ;.

10.2.1.2 If the oxygen analyser is equipped with an
electric response time adjustment, set it so that at
turn-off there is just a trace of overshoot when
switching rapidly between two different calibration
gases.

10.2.1.3 The timing of the scans by the data
collection system shall be calibrated with a timer
accurate to within 1 s in 1 h. The data output shall
show event times correct to 3 s.

10.2.2 Operating calibrations

At the start of testing each day, zero and calibrate
the oxygen analyser. For zeroing, feed the analyser
with nitrogen gas, with the same flow rate and
pressure as for the sample gases. Calibration shall
be similarly achieved using dried ambient air and
adjusting for a response of 20,95 %. Carefully
monitor analyser flow rates and set to be equal to
the flow rate used when testing specimens. After
each specimen has been tested, ensure that a
response level of 20,95 % is obtained using ambient
air.
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10.3 Heat release rate calibration

10.3.1 Perform heat release rate calibration at the
start of testing each day. Introduce methane into
the calibration burner at a flow rate corresponding
to 5 kW based on the net heat of combustion of
methane (50,0 X 102 kd/kg) using a precalibrated
flowmeter. The flowmeter used may a dry test
meter, a wet test meter or an electronic mass flow
controller. If an electronic mass flow controller is
used, it shall be calibrated periodically against a dry
test meter or a wet test meter. The test meter shall
be equipped with devices to measure the
temperature and pressure of the flowing gas, so that
appropriate corrections to the reading can be made.
If a wet test meter is used, the readings shall also be
corrected for the moisture content. The exhaust fan
shall be set to the speed to be used for subsequent
testing. The required calculations are given in
clause 12.

NOTE 11 Calibration may be performed with the cone heater
operating or not, but should not be performed during heater
warm-up.

10.3.2 At least once a month, perform a further
calibration with a flow rate corresponding to 10 kW,
using the basic procedure as described in 10.3.1.
With the instrument calibrated at 5 kW, the 10 kW
calibration shall give a heat release rate value

of 10 kW to within + 5 %.

10.4 Mass measuring system calibration

The load cell shall be calibrated with standard
weight-pieces in the range of test specimen mass at
least every day, and when the load cell mechanical
zero needs to be adjusted. The load cell mechanical
zero may have to be adjusted after changing
orientation, due to different specimen holder tare
masses.

11 Test procedure

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

The test procedures involve high
temperatures and combustion processes.
Therefore, hazards can exist for burns,
ignition of extraneous objects or clothing. The
operator shall use protective gloves for
insertion and removal of test specimens.
Neither the cone heater nor the associated
fixtures shall be touched while hot except
with the use of protective gloves. Care shall be
taken never to touch the spark igniter which
carries a substantial potential (10 kV). The
exhaust system of the apparatus shall be
checked for proper operation before testing
and shall discharge into a building exhaust
system with adequate capacity. The
possibility of the violent ejection of molten hot
material or sharp fragments from some kinds
of specimens when irradiated cannot totally
be discounted and it is therefore essential that
eye protection be worn.

11.1 Initial preparation

11.1.1 Check the CO, trap and the final moisture
trap. Replace the sorbents if necessary. Drain any
accumulated water in the cold trap separation
chamber. The normal operating temperature of the
cold trap shall be between 0 °C and 4 °C.

NOTE 12 If any of the traps or filters in the gas sampling line
have been opened during the check, the gas sampling should be
checked for leaks, for example by introducing pure nitrogen, at
the same flow-rate and pressure as for the sample gases, from a
nitrogen source connected as close as possible to the ring
sampler. The oxygen analyser should then read zero.

11.1.2 Turn on power to the cone heater

(see annex A.4.1) and the exhaust. Power to the gas
analysers, load cell and pressure transducer shall
not be turned off on a daily basis.

11.1.3 Set an exhaust flow rate
of (0,024 + 0,002 m?/s). If a different flow-rate is
used, this shall be indicated in the test report.

11.1.4 Perform the required calibration procedures
specified in clause 10. In the horizontal orientation,
put an empty specimen holder with refractory
blanket (6.5.1), in place during warm-up and
between tests to avoid excessive heat transmission
to the load cell.

NOTE 13 When testing in the vertical orientation, the use of an
empty specimen holder is not necessary.

NOTE 14 Aretainer frame (Figure 10) and wire grid (Figure 11)
should be used when testing intumescing specimens in the
horizontal orientation and can also be used to reduce
unrepresentative edge burning of composite specimens and for
retaining specimens prone to delamination. Other techniques
may be utilized if documented in the test report. The wire grid
shown in Figure 11 is also suitable for the vertical orientation.
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