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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.
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Introduction

This document provides a summary of the standard test fires defined in other Parts of the ISO 7240
series and where they are used. It has been published to provide a convenient catalogue of test fires. The
formal definition and description of each test fire remains within the individual Parts of the ISO 7240
series. All text which has been reproduced from other Parts of the ISO 7240 series is written in italic
font.

The combustibles selected represent a spectrum of large (m) and small (y) combustion particles for

b +1 11 1 1 Tl 3 Lada b 3 3 2| 3 1.1 1l PR s i 1 d
O gT ey aimu OTdC K STIHORC T IIC ST T TO U CT O UT T TS T OTOS, PrasS T S—aira CCTTaTo STC (v OOt TITaty rials, an

glpwing and smouldering fabrics.

Figure 1 shows the limits of m vs y where they are defined for the relevant test fites. This figure
illhistrates how the test fires are designed to represent a reasonable cross-section.of fire f{ypes and
thus ensure that the response characteristics of the detectors being assessed are’broadly dapable of
ddtecting the majority of common fires that can occur in practice.
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X measuring ionijzation chamber (MIC) reading, y (dimensionless)

NOTE y iSthe known function of the concentration of particulates in the smoke or aerosol.
Y absorbarice index, m (dB/m)

TH1 to TF5, types_ef test fire which are explained in this document and which have been selected to {llustrate a
TH7 and TF8.sPectrum of large and small combustion particles.

Figure 1 — Composite of ISO test fires TF1 to TF5, TF7 and TF8 profile curves:
m versus y

The test fires described in this document are intended to be applicable for the evaluation of all
automatic fire detectors (smoke, heat, flame, etc.). TF7 has completed its original purpose, but has been
maintained for reference now and in the future. The test fires described are or have been employed on
a selective basis for use in concert with a specified International Standard covering the particular type
of detector. For example, test fire TF6, methylated spirits, has been used to evaluate the response of
point-type heat detectors. Test fires TF1 through TF5 have been selected to evaluate the response of
system-connected smoke detectors. Test fire TF7 has been selected in lieu of test fire TF2 to evaluate
the response of smoke alarms intended primarily for installation in residential-type occupancies. Test
fires TF2, TF3 and TF9 are suitable for testing the response of a detector to carbon monoxide. Carbon
monoxide output curves are also shown for TF4, TF5 and TF8.
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Table 1 shows the test fires that are employed in product standards (indicated with a tick).

Note that the test fires are adjusted to meet the characteristics of each detector. Therefore, even if
they have the same name, their end-of-test conditions and test validity criteria can differ depending
on the applicable product standards. When test fires are applied, they use the conditions and criteria
described in the latest relevant product standard.

Based on original test fires (TF1 to TF9), modified test fires have been developed to evaluate new
principles of fire detectors such as TF2A and TF2B, etc. The new modified test fires are expected to be

added to the series of test fires within a few years.

Table 1 — Test fires employed in product standards
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TF2A

TF2B
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Fire detection and alarm systems —

Part 9:
Test fires for fire detectors
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Scope
is document provides a catalogue of test fires and is intended to enhance leomp

ch as smoke, heat and flame detectors, are subjected, as specified in other Rarts of the
Fies.

is document does not specify normative requirements regarding the test'methods for the t

Normative references

e following documents are referred to in the text in suchia way that some or all of thei

rehensive

derstanding of fire detection test methods. It describes a series of test fires to which fire ¢letectors,

[SO 7240

st fires.

r content

copstitutes requirements of this document. For dated references, only the edition cited applies. For

urj

IS

s€
re

Ng

dated references, the latest edition of the referenced document (including any amendments

D 7240-1, Fire detection and alarm systems — Part &:,General and definitions

Terms, definitions and abbreviated terms

[l Terms and definitions

Fgr the purposes of this document,jthe terms and definitions given in ISO 7240-1 and the

ply.

D and IEC maintain termihology databases for use in standardization at the following addrd

[SO Online browsing)platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

J1

nsitivity
ative degree of response of a smoke detector

) applies.

following

SSes:

te-1 to entry: A high sensitivity denotes response to a lower concentration of smoke particles tlhan a low

se

A it < il 43 1 1 Lasald pa VS
ISTCTVTTY OITaCT TUCITOIC AT STITOR T UUTTAO O P CUTTUTCTUTTSY

3.2 Abbreviated terms

For the purposes of this document, the following abbreviations apply.

a.s.d. aspirating smoke detector
MIC measuring ionization chamber
TF test fire

© IS0 2022 - All rights reserved
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4 Characteristics of test fires

Clause 7 describes fifteen test fires which are designated TF1 through TF9. With the exception of TF7,
all of these test fires are reproduced from product standards which can be found in other Parts of the
[SO 7240 series. Their characteristic features are shown in Table 2.

The test fires are carried out in accordance with the descriptions of Clause 7. It is acceptable for
the quantities of fuel used to be slightly varied, if necessary, to produce the required values of fire
parameters.

Table 2 — Characteristics of test fires
Designatfion Develop- .

TF = Tept Type of fire ment Up-current| Smoke Aerosol VlSll.’le Carbo_1(1j
fire of heat spectrum | portion {-monoxide
TF1 Open cellulosic Strong Strong Yes Predomi- Dark Very wedk

(wood) nantly
invisible
TF2 Rapid smouldering Weak Weak Yes Predomi-~[\Light, high Yes
pyrolysis (wood) nantly scattering
visible
TF2A Slow smouldering Weak Weak Yes Predomi- | Light, high Yes
pyrolysis (wood) nantly scattering
visible
TF2B Smouldering Weak Weak Yes Predomi- | Light, high Yes
pyrolysis (wood) nantly scattering
visible
TF3 Glowing (fast Weak Very weak Yes Partially | Light, high Strong
smouldering) visible scattering
cotton
TF3A Glowing (slow Weak Very weak Yes Partially | Light, high Strong
smouldering) visible scattering
cotton
TF3B Glowing Weak Very weak Yes Partially | Light, high Strong
(smouldering) visible scattering
cotton
TF4 Open plastics Strong Strong Yes Partially | Verydark Weak
(polyurethane) invisible
TF5 Liquid (n-heptane) Strong Strong Yes Predomi- | Very dark Weak
nantly
invisible
TF5A Liquid\(n-heptane) Strong Strong Yes Predomi- | Verydark Weak
small nantly
invisible
TF5B Liquid (n-heptane) Strong Strong Yes Predomi- | Very dark Weak
medium nantly
invisible
TF6 Liquid (methylated Strong Strong No None None Very weak
spirit)
TF7 Slow smouldering Weak Weak Yes Predomi- | Light, high | Very weak
(pyrolysis) wood nantly scattering
visible
TF8 Low temperature Weak Weak Yes Predomi- Dark Very weak
black smoke nantly
(decalin) liquid visible

© IS0 2022 - All rights reserved
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Designation Develop- .
TF = Test Type of fire ment Up-current| Smoke Aerosol Vls“.)le Carbo_n
. spectrum | portion |monoxide
fire of heat
TF9 Deep seated Weak Weak Yes Predomi- | Light, high Yes
smouldering cotton nantly scattering
visible

5 Test lahnral’nry

5.1 General

The test fires are carried out in a standard fire test room.

The dimensions of the fire test room, locations of specimens being tested and measuring indtruments
arg described in ISO 7240-7:2018, Annex F. For cataloguing purposes; these are reprdduced in

supclause 5.2 of this document.
Fj

r aspirating smoke detectors,

the relevant dimensions and locations are desdribed in

ISP 7240-20:2010, Annex I. For cataloguing purposes, these are‘reproduced in subclause 3.3 of this

ddcument.

Injaddition to the details described in 5.2 and 5.3, the following points are also widely acceptegl as being

reuired by manufacturers and test authorities for fire test rooms:

—| The ceiling and walls are flat with no obstructiens between the fire source and the detefctors and

instrumentation.

—| The fire source is positioned as centrallyZas possible with respect to the four walls ir] order to

minimize reflection of smoke and/or heat.

— It is permitted to employ fire cugtains in order to reduce the room size within specified limits, if

NOTE

necessary.

5.2 Fire test room (for all-detectors except aspirating smoke detectors)

figure numbers have beeh.adapted to ensure continuity of numbering within this document.

following dimeusions:

The following text’is reproduced for informational purposes from ISO 7240-7:2018, Anhex F. The

THhe fire sensitivity. tésts shall be conducted in a rectangular room with a flat horizontal ceiling, and the

Length: 9mto 11 m;
Wydth: 6 mto8m;
Height: 3,8mto4,2m.

The fire test room shall be equipped with the following measuring instruments:

— Measuring ionization chamber (MIC);

— Obscuration meter;

— Temperature probe.

The specimens to be tested, the measuring ionization chamber (MIC), the temperature probe and the
measuring part of the obscuration meter shall all be located as shown in Figures 2 and 3.

© IS0 2022 - All rights reserved
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The specimens, the MIC and the mechanical parts of the obscuration meter shall be at least 100 mm apart,
measured to the nearest edges. The centre line of the beam of the obscuration meter shall be at least 35 mm

below the ceiling.
Dimensions in metres

|

/<§ :

10 +1

Key
1  specimens and measuring instruments (see Figure 3)

2 positipn of test fire
Figure 2 — Plan view of fire test room and position of specimens and monitoring instruments

Dimensions in metfes

0,15

95 >~ 60° ~
\‘

Key
1 ceiling

Figure 3 — Mounting position for instruments and specimens

5.3 Fire test room and ventilation system (for aspirating smoke detectors)

NOTE The following text is reproduced for informational purposes from ISO 7240-20:2010, Annex I. The
figure numbers and cross references have been adapted to ensure continuity of numbering and cross-referencing

within this document.

© IS0 2022 - All rights reserved
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5.3.1 Fire test room

The sampling point, the MIC, the temperature probe and the measuring part of the obscuration meter shall
all be located within the volume shown in Figures 4 and 5.

The sampling point shall be located on the 3 m arc (see Figure 4, key item 1). The optimum position is
marked as key item 2.

The ventilation system shall be located in the position marked as key item 3 in Figure 4. The direction of the
airflow produced by this system shall be toward the test fire (located at the position marked as key item 4 in

Figure 4).-The descrintion of the ventilation svustem is given in 5.3 2
Llg=rety T 7 4 T ek

THe sampling point, the MIC and the mechanical parts of the obscuration meter shall be gt leadt 100 mm
apart, measured to the nearest edges. The centre line of the beam of the obscuration meterishall be at least
33 mm below the ceiling.

Dimensions in metres;uwnless otherwisg indicated

e

Key

w

1 | ,sampling point and measuring instruments (see Figure 5) ventilation system (see Figure 6)

pocition-oftact fro
PtHIHHR POSHIO tHe-SHRPprHIG-PoHIt * POSHIOH-BtEStHH€

Figure 4 — Plan view of the fire test room
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Dimensions in metres, unless otherwise indicated

1

0,15

Key
1  ceiling

532 W

As a cons
reduced f
system to
those cha

The ventil

A fan is Io
the dimen
not occup

The venti
direction
tests by m

Figure 5 — Mounting position for instrumerits and specimens

pntilation system

pquence of the low quantity of aerosols generated by reduced fire tests, it is necessary, for
re tests TF2A, TF2B, TF3A, TF3B, TF5A and\FF5B, to introduce in the fire test room a ventilati
increase the homogeneity of the atmosphere close to the sampling points. The following specif
racteristics of the ventilation system which are of primary importance.

ation system consists of a square'duct opened in both extremities (see Figure 6).

cated in the duct as describéd:in Figure 6. The diameter of the fan shall be as close as possible
sions of the sides of the square section of the duct. At the location of the fan, the section of the di
jed by the fan shall be elosed. The axis of the fan shall be the same as the axis of the square duct

lation system shall\ereate an airflow at (1,0 + 0,2) m/s at the output of the duct (the airfl
is given in Figure-6). Conformity with this requirement shall be regularly verified during the f]
easurements.at'the centre of the duct output section (see key item 5 in Figure 6).

© IS0 2022 - All rights reserved
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Dimensions in metres

5 1 /2

o
QQA\\ }—7\
!
! T
|1
: IR
25 LI
1
A /| LY 4
2
|
L/3 \
2 3
L =15
Kay
1| fan
2 | square duct
3| ground
4 | stand
5| location of the flow velocity measurement
L | length of the duct
h | height of the fire test room (as described in1$0 7240-7:2018, 5.19.2.1)
a | Air flow.
Figure 6 — Ventilation system
5.4 Ambient test condition
The following ambierit conditions are specified in the other Parts of the ISO 7240 series as [indicated
arld applied prierto conducting each test fire:
a)| temperature: (23 = 5) °C except ISO 7240-20, to which (23 fg) °Cis applied.
Iisirecommended to ensure less than 2 °C difference between ceiling and floor temperatures for
smouldering tests TF2, TF3, TF3A, TF3B and TF7;

b) relative humidity: (25 to 75) %;

c) air pressure: (86 to 106) kPa;

d) air movement: negligible or stable where the re-circulation fan is operational;

e) MICreading: y < 0,05 except ISO 7240-12, in which y < 0,05 is applied;

f) optical beam reading: m < 0,02 dB/m except ISO 7240-12, in which m < 0,02 dB/m is applied;
g) CO concentration: S <5 pl/l except ISO 7240-27, to which § < 1,5 ul/l is applied.

©1S0 2022 - All rights reserved 7
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NOTE

For improved consistency of test fires, the temperature can be controlled to (28 to 25) °C and the
relative humidity can be controlled to (45 to 55) %.

5.5 Instruments

5.5.1 General

The measuring instruments or their specification employed during the test fires are described in
the corresponding documents shown to the right of each instrument in the following list. These are

reproduc
is specifig

—  Obs
— Me
— CO

—  Spd

552 0

5.5.2.1
by the ab

d in subclause 5.5.5.

curation meter; ISO 7240-7:2018, C.1

hsuring ionization chamber (MIC); [SO 7240-7:2018, C.2

measuring instrument; EN 54-26:2015, B.2[10]
rk generator No reference document
bscuration meter

The response threshold of alarms using scattered light ek transmitted light is characteriz
borbance index (extinction module) of the test aerosol, measured in the proximity of the alar

at the moment that it generates an alarm signal.

5.5.2.2
absorban

]

P

5.5.2.3

The absorbance index is designated m and eXpressed in decibels per metre (dB/m). T
ce index, m, is given by the following formula;

0 B
L log| —
ol )

s the distance, expressed dnymetres, travelled by the light in the test aerosol or smoke, from t
ight source to the light teceiver;

s the radiated powenreceived without test aerosol or smoke;

s the radiated'power received with test aerosol or smoke.

For all aerosol or smoke concentrations corresponding to an attenuation of up to 2 dB/m, t

measuring errerof the obscuration meter is required not exceed 0,02 dB/m + 5 % of the measur

attenuati

bn.0f the aerosol or smoke concentration.

ch

ed

m,

he
ed

5.5.2.4 The optical system is required to be arranged so that any light scattered more than 3° by the
test aerosol or smoke is disregarded by the light detector.

The effective radiated power of the light beam is required to be:

— atleast 50 % within a wavelength range from 800 nm to 950 nm;

— not more than 1 % in the wavelength range below 800 nm;

— not more than 10 % in the wavelength range above 1 050 nm.
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The effective radiated power in each wavelength range is the product of the power emitted by the

light source, the transmission level of the optical measuring path in clean air and the sensitivity of the receiver

wi

thin this wavelength range.

Tables B.1 and B.2 show the conversion from m value (dB/m) to transmission rate (%) and obscuration
rate (%) in several beam lengths.

5.5.3 Measuring ionization chamber (MIC)

5.5.3.1 General

Th
wi
an
al

5.

9]}

5.
m
su
th
ai

5.
ra
th
ra
of
pr
of

5.

e response threshold of alarms using ionization is characterized by a non-dimensional ¢
pich is derived from the relative change of the current flowing in a measuring ionization
d which is related to the particle concentration of the test aerosol, measured in the, proxin
irm, at the moment that it generates an alarm condition.

5.3.2 Operating method and basic construction

.p.3.2.1 The mechanical construction of the measuring ionization chamber is given in Ann

.p.3.2.2 The measuring device consists of a measuring chamber, an electronic amplif

bthod of continuously sucking in a sample of the aerosol or sidoke to be measured.

b.3.2.3 The principle of operation of the measuringienization chamber is shown in Fig
pasuring chamber contains a measuring volume and*a suitable means by which the samy

is volume. This diffusion is such that the flow of ions within the measuring volume is not dis
- movements.

b.3.2.4 The air within the measuririg-volume is ionized by alpha radiation from an a
dioactive source, such that there is abipolar flow of ions when an electrical voltage is applied
e electrodes. This flow of ions ig7affected in a known manner by the aerosol or smoke part

the aerosol or smoke concentration. Thus, the non-dimensional quantity y, which is appr

oportional to the particle'concentration for a particular type of aerosol or smoke, is used as 3
the response threshold value for smoke detector using ionization.

6.3.2.5 The measuring chamber is dimensioned and operated such that the following reld

apply:

an

Zxd =17xy

1antity, y,
chamber,
ity of the

EX A.

er and a

re 7. The
led air is

cked in and passes the measuring volume in such-a%vay that the aerosol/smoke particles diffuse into

furbed by

mericium
between
icles. The

Lio of the current in the aerosol-free chamber to that in the presence of an aerosol is a known function

bximately
measure

tionships

I, is the chamber current in air without test aerosol or smoke;
I  is the chamber current in air with test aerosol or smoke;
n isthe chamber constant;

Z isthe particle concentration in particles per cubic metre;
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d isthe average particle diameter.

| 2
NN I N
| L . 4 A
13 N\ «=r 3
—>_i}r\ ' I<—
a —— | -—— a
—>_R*"' | | —
— e

Key

1  suctidn nozzle 8 measuring volume

2 assenjbly plate 9  measdring electrode
3 insuldting ring 10 .guard ring

4  outerfgrid 119 insulating material
5 inner|grid 12 windshield

6  arays 13 electronics

7  asoufce a  Air/smoke entry.

Figure 7 — Measuring ionization chamber — Method of operation

5.5.3.3 |Technical data

a) Radigtion source

Isotope: americium 241Am
Activity: {43065 kBg
Average energy: (4,5 = 0,225) MeV

Mechanical construction: ~ Americium oxide embedded in gold between two layers of gold, covered with
a hard gold alloy. The source is in the form of a circular disc with a diameter
of 27 mm, which is mounted in a holder such that no cut edges are accessible.

b) lonization chamber

10 © IS0 2022 - All rights reserved
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The chamber impedance (i.e. the reciprocal of the slope of the current versus voltage characteristic
of the chamber in its linear region where the chamber current < 100 pA) is required to be
(1,9 £ 0,095) x 1011 (), when measured in aerosol- and smoke-free air at the following conditions:

Pressure: (101,3 £ 1) kPa
Temperature: (25+2)°C

Relative humidity: (55+20) %

4=l d=l e e 1 alii | 1 - L Fa N A & 4 il 1 il - 1 = |
WICIT CITE pULClllel Ul LUIIT sudl Ul lllg WILIHIIT ZU, 1V Ul LIIT VUlLdgC Ul ULIIC ITICdAdSUI llls CICCUI OUC.
c)J| Current measuring amplifier

The chamber is operated in the circuit shown in Figure 8, with the supply voltage such’that thd chamber
current between the measuring electrodes is 100 pA in aerosol- or smoke-free aix, The input itnhpedance
of|the current measuring device is required to be < 107 (.

d)| Suction system

The suction system shall draw air through the device at a continuous.steady flow of (30 = 3) I/min at
atmospheric pressure.

>3

L I
L/
Kdgy
1 | measuring electrode
2 | guard ring
3 | current measuring amplifier
4 | inputimpedarice, Z;, < 109 Q
a

Supply«oltage.

o

Outpuit voltage proportional to chamber current.

- & — Measurimz-ionization-chamber— 6 veratimeciren

Table C.1 shows the conversion from y value (dimensionless) to ionization current changing rate (x
value) (dimensionless) and ionization current (pA).

5.5.4 CO measuring instrument

5.5.4.1 The response time of the instrument is required to be such that it does not cause a
measurement error at the highest rate of increase used for measurements greater than 5 pl/1.
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5.5.4.2

555 S

5.5.5.1

[t is necessary to ensure that the CO measuring instrument used in the fire test room does not
respond to fire products other than CO in such a way as to affect the accuracy of the CO measurements.

park generator

General

The spark generator is to consist of the following or equivalent components. See Figure 9 for an example
of one type of equipment presently employed.

5.5.5.2

The metal probes, approximately 6 mm diameter and tapered at the ends to form a point and maintain|

approxim
and supp
assembly

5.5.5.3

The ignit
or equiva
for igniti
energizes

Igniter probes

prt for the probes is provided by metal clamps affixed to a vertical steel barxintegral w

Igniter source

br source consists of a mains voltage primary, 10 000 V, 23 mA secondary oil burner igniti
lent transformer, the output of which is to be connected to the igniter probes. The arc us
n is to be obtained by the closure of a remote, low-voltage, fmomentary contact switch, whi
a relay, whose contacts control the transformer primary-

Dimensions in millimet

A
o0\ ¢
2
\77
3 s
1 (== I
o o T4 o

G
o - |
7 —'6
. |
supply

"-on indicator

ed

ately 13 mm apart, are connected to the outputleads of a high-voltage transformer. Adjustmgnt

th

bn
ed
ich

€s

Key

1 maing
2 fuse

3 powe
4  step-u
5

6

7  extra-
a  10kv

12

ptransformer

relay (normally open contacts)
momentary switch (normally open contacts)

low voltage source
to 15 kV.

Figure 9 — Spark generator schematic
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6 Test method description

6.1 General

Subclauses 6.2 to 6.4 in this document are used by manufacturers and test authorities and are widely
accepted.

6.2 Arrangement

rose-te ratreqairetenttoninsidethete oomthepersoferet asted-with-theperformance
the test are required to leave the test room immediately after igniting the fuel, taking car'e fo prevent
air movement, which can affect the development of the test. All doors, windows or othéryopenings are
kept closed during the test.

6.3 Measurement parameters

Dyring each test, it is necessary to record the relevant test fire parameterslisted in Table 3.

Table 3 — Test fire parameters

Parameter Symbol Unit
Temperature T °C
Temperature change AT °C
Time t seconds (s) or minutes (min) as required
Smoke density (optical) m dB/m
Smoke density (ionization) y dimensionless
Carbon monoxide concentra- S ul/1
tion

Sele Annexes B and C for tables of m valdes and y values.

6.4 End-of-test parameters

THe values of the fire parafeters at the end of the test (T, mg, yg, tg, Sg) together with the profile
curves are used as the control of the validity and reproducibility of the test fires. The test is cpnsidered
figished when the spedific limits for each test specified in Clause 7 are reached. If a detector|responds
affer the specified end/of test fire parameters have been reached, the detector is considered ps having
falled the test.

7| Test fires

7.1~ General

This clause contains a description of the 15 test fires, including type and amount of combustible material
required, illustration of 7 test setups, method of ignition, pre-conditioning of combustible material (if
needed) and end-of-test parameters.

To permit more flexibility in conducting the tests and interpreting the results, the following guidelines
(which are used by manufacturers and test authorities and are widely accepted) can be followed. This
ought to also result in a higher success rate for a valid test.

a) Due to variation in smoke build-up that frequently occurs, the build-up curve can occasionally drift
out of the limits for a short interval or near the end of the test. The test is to be considered valid
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if the detectors being evaluated respond during the time interval when the build-up is within the
limits.

1) The following exceptions would apply to the guidelines in a): If the build-up curve drifted to the
left of the m vs y limit, the test could be considered valid if ionization-type detectors actuated
during that interval since they respond worse to large particles.

b) The fuels specified are the preferred test materials. Alternate fuels are permitted to be used as
substitutes because of the availability of national natural resources. The alternate fuel source is
required to exhibit the same characteristics as the preferred fuels, i.e. colour of smoke and particle

: tetailo e Conpialosoo o] 1.0
S1Ze rstriptutontwitnrtire prorire):

c) Where the detector under test does not contain a carbon monoxide sensor, the profile curves\for €O
concg¢ntration need not apply to the test fire.

7.2 Test fire TF1 — Open cellulosic (wood) fire

7.2.1 (General

TF1 is d¢gscribed in ISO 7240-15:2014, Annex G and is reproduced in subclauses 7.2.2 to 7.2.8 of tmis
documenf. The figure numbers have been adapted to ensure continuitynof numbering within this
document.

7.2.2 Fuel

Approximgately 70 dried beechwood sticks, each stick having dimeén’sions of 10 mm x 20 mm x 250 mm.

7.2.3 (pnditioning

Dry the stlicks in a heating oven so the moisture contentis less than 3 %.

7.2.4 Preparation

If necessayy, transport the sticks from the oven in a closed plastic bag, and open the bag just prior to layipng
out the stick in the test arrangement.

7.2.5 Arrangement

Superimppse seven layers ond_base surface measuring approximately 50 cm wide x 50 cm long x 8 cm high
(see Figunie 10).
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Dimensions in centimetres

NN NN\ N\ N\

N NN L\l\\il NN\ N\
N N\ N\ N\ NN\ N
[ 11
50

AY N NN NN NN NNV N\ P\
NN\ N\ NN Y
N NN\ A\ NN\ N

50

Kay
1| container for methylated spirits

Figure 10 — Wood arrangement for test fire TF1

7.2.6 Ignition starter

Méthylated spirits, 5 cm3 in a bowl 5 cm in diameter, located in the centre of the base surface, [gnited by
fldgme or spark.

7.2.7 Testvalidity eriteria

THe development,ofthe fire shall be such that the curves of m againsty, and m against time, t, fall yithin the
hdtched areas shown in Figures 11 and 12. That is, 0,45 dB/m < m < 0,75 dB/m and 270 s < t < 30 s at the
end-of-test condition y = 6.

np m \

0,75

0,45

0,05

\
\
\
\
\
\
\
\
\ \
\ \
\ \
\ \
| |
130 200 270 370 ¢
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Key Key
m m(dB/m) m m(dB/m)
y y-value t tls)

Figure 11 — Limits for m againsty, Fire TF1  Figure 12 — Limits for m against time, t, Fire TF1

7.2.8 End-of-test conditions

The end-of-test condition yg shall be when y = 6, or when all of the specimens have generated an alarm

signal, w

7.3 Tes

731 G

TF2 is de
documen
documen

7.3.2 F

Approxim
dimensior

733 H

The hotpl
of 3 mm |
from the ¢

The temp
the edge g

7.3.4 Arrangement

The stick.
with the s

Figure 13

735 H

The hotpl
11 min.

ichever is the earlier.

t fire TF2 — Smouldering (pyrolysis) wood fire

eneral

scribed in ISO 7240-27:2018, Annex F and is reproduced in subclauses 743.2"to 7.3.7 of tmis
L. The figure numbers have been adapted to ensure continuity of numbering within t

.

el

ately 10 dried beechwood sticks (moisture content gpproximately 5 %), each stick havi

sof 75 mm x 25 mm x 20 mm.

otplate

te shall have a 220 mm diameter grooved sufface with eight concentric grooves with a distan
petween grooves. Each groove shall be 2 mm deep and 5 mm wide, with the outer groove 4 nj
dge. The hotplate shall have a rating of approximately 2 kW.

erature of the hot plate shall be nteasured by a sensor attached to the fifth groove, counted frd
f the hotplate, and secured to_provide a good thermal contact.

b shall be arranged-radially on the grooved hotplate surface, with the 20-mm side in contd

eating rate

ate<shall be powered such that its temperature rises from ambient to 600 °C in approximat

urface such that-the temperature probe lies between the sticks and is not covered, as shown|i

is

ce
m

m

ct

7.3.6 E

nd-of-test condition

The end-of-test condition shall be when:

— mp=2dB/m;

— t>840s;

— S§>100ul/l; or

— allof

16

the specimens have generated an alarm signal, whichever is the earlier.
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7.3.7 Testvalidity criteria

No flaming shall occur before the end-of-test condition has been reached. The development of the fire shall
be such that the curves of m against y, and m against time, t, and S against time, t, fall within the limits
shown in Figures 14, 15 and 16, respectively. That is, 1,23 <y < 2,05 and 570 < t < 840 at the end-of-test
condition mp = 2 dB/m.

If the end of test condition, mg = 2 dB/m is reached before all the specimen have responded, then the test is
only considered valid if S > 45 pl/I.

Keay
1| grooved hotplate

2 | temperature sensor
3 | wooden sticks

Figure 13 — Arrangement of sticks on hotplate
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Key
X  y-valde
Y  m-valye (dB/m)

Figure 14 — Limits for m against y, Fire TF2

YA

0,05

Key
X  time, §(s)
Y  m-valye (dB/m)

Figure 15 — Limits for m against time, t, Fire TF2
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5

>
X

Kay

X | time, t(s)

Y| S-value (ul/I)

Figure 16 — Limits for S against time,‘t, Fire TF2
7.4 Test fire TF2A and TF2B — Reduced smouldeFring (pyrolysis) wood fire

7.4.1 General

TH
to
w

7.4.2 Fuel

TH
di

7.4.3 Hotplate

T}
of]

from the edge. The hotplate shall have a rating of approximately 2 kW.

TH
th

2A and TF2B are described in ISO 7240-20;2010, Annex C and are reproduced in subcla

1ses 7.4.2

7.4.7 of this document. The figure numbers’have been adapted to ensure continuity of n
thin this document.

e fuel consists of three or more, dried beech wood sticks (moisture content ~ 5 %), each sti
mensions of approximately 75-mm x 25 mm x 20 mm.

e hotplate shall haye a 220 mm diameter grooved surface with eight concentric grooves with
3 mm between grooves. Each groove shall be 2 mm deep and 5 mm wide, with the outer gro

e température of the hotplate shall be measured by a sensor attached to the fifth groove, cou
e edgeof the hotplate, and secured to provide a good thermal contact.

imbering

ck having

1 distance
ove 4 mm

nted from

7.

14— Arrangement

Arrange the sticks radially on the grooved hotplate surface, with the 20 mm side in contact with the surface
such that the temperature probe lies between the sticks and is not covered, as shown in Figure 17,
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Key
1  grooved hotplate

2 tempdrature sensor

3 3 (or imore) wooden sticks

Figure 17 — Arrangement of the sticks on the hotplate

7.4.5 Heating rate

The hotplate shall be powered such that its)temperature rises from ambient to 500 °C in approximately
11 min.

NOTE For the TF2 test (used for elass CU a.s.d.), the target temperature is 600 °C.

7.4.6  End-of-test condition
The end-df-test condition, mg, for class A2) using TF2A shall be when m = 0,05 dB/m.
The end-df-test condition, my, for class B3) using TF2B shall be when m = 0,15 dB/m.

7.4.7 Testwvalidity criteria

No flaming—shattoccur-beforetheend-of-test comditton—TFhedevetopmentof thefireshattbesuchthatthe
curves of m against time for TF2A and TF2B fall within the limits shown in Figures 18 and 19, respectively,
up to the time when m equals the end-of-test condition or the specimen has generated an alarm signal,
whichever is the earlier.

1) Classification for aspirating smoke detector providing normal sensitivity.
2) Classification for aspirating smoke detector providing very high sensitivity.

3) Classification for aspirating smoke detector providing enhanced sensitivity.
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0,05

0,01

Kdy
X | time, t, expressed in seconds
Y | m-value, expressed in decibels per metre

Figure 18 — Limits for m against time, t, fire\TF2A
YA

0,15

0,01

Key
X | time, t, expressed in seconds

Y | m-value, expressed in detibels per metre

Figure 19 — Limits for m against time, t, fire TF2B

7.6 Testfire TF3 — Glowing smouldering cotton fire

7.5.14_'General

TF3Ts described In ISO 7240-27:2018, Annex G and 1s reproduced in subclauses 7.5.Z to 7.5.6 of this
document. The figure numbers have been adapted to ensure continuity of numbering within this
document.

7.5.2 Fuel
Approximately 90 pieces of braided cotton wick, each of length approximately 80 cm and weighing

approximately 3 g. The wicks shall be free from any protective coating and shall be washed and dried if
necessary.
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7.5.3 Arrangement

The wicks shall be fastened to a ring approximately 10 cm in diameter and suspended approximately 1 m
above a non-combustible plate as shown in Figure 20.

7.5.4

I

Dimensions in millimetres

nition

Figure 20 — Arrangement of cotton wicks

~1 000

The lowet end of edch wick shall be ignited so that the wicks continue to glow. Any flaming shall be bloyn
out immedliately=Fhe test time shall start when all wicks are glowing.

7.5.5

d-of-test condition

The end-of-test condition shall be when:

— mp=2dB/m;

— t>750s;

—  S§>150 ul/l: or

— all of the specimens have generated an alarm signal, whichever is the earlier.

22
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7.5.6 Test validity criteria

The development of the fire shall be such that the curves of m against y, and m against time, t, fall within
limits shown in Figures 21, 22 and 23, respectively. That is, at the end-of-test condition mp = 2 dB/m,

32<y=<533and280=<t=<750.

If the end of test condition, yj = 6 is reached before all the specimens have responded, then the test is only

considered valid if S > 150 ul/1.
Yi

Kdy
X | y-value

Y | m-value (dB/m)

Figure 21 — Limits for m against y, Fire TF3

YA

0,05

<Y

120 280 750

Key
X time t(s)
Y  m-value (dB/m)

Figure 22 — Limits for m against time, t, Fire TF3
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X time,
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to 7.6.6 o
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7.6.2 F
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7.6.3 Arrangement
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120 280
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~

S
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Figure 23 — Limits for S against time, t, Fire-TF3

t fire TF3A and TF3B — Reduced glowing smouldering cotton fire

eneral

TF3B are described in ISO 7240-20:2010, Annex E and are reproduced in subclauses 7.9.

f this document. The figure numbers have\been adapted to ensure continuity of numberi
is document.

el

onsists of approximately 30 er 40 pieces of braided cotton wick, each of length approximat
] weighing approximately 3.g> The wicks shall be free from any protective coating and shall
nd dried, if necessary.

b wicks to a ring.approximately 10 cm in diameter and suspended approximately 1 m above a nd
le plate. Position the wicks adjacent to one another and complete the open part of the arc using
pet of non-combustible material to achieve a complete “chimney”, as shown in Figure 24.

ply
be

n-
j a

24
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Dimensions in metres

b e 3 |
g\ m\n\Y
=

Kay
1| curved sheet of non-combustible materidl
2 | cotton wicks

Figure 24 — Arrangement of the cotton wicks

7.6.4 Ignition

Ignite the lower €énd’of each wick so that the wicks continue to glow. Blow out any flaming immediately.
Start the test time 'when all wicks are glowing.

7.6.5 _End-of-test condition

THeend-of-test condition, my, for class A% using TF3A shall be when m = 0,05 dB/m.

The end-of-test condition, my, for class B>) using TF3B shall be when m = 0,15 dB/m.

7.6.6 Test validity criteria

No flaming shall occur before the end-of-test condition. The development of the fire shall be such that the
curves of m against time for TF3A and TF3B fall within the limits shown in Figures 25 and 26, respectively,
up to the time when m equals the end-of-test condition or the specimen has generated an alarm signal,
whichever is the earliest.

4) Classification for aspirating smoke detector providing very high sensitivity.

5) Classification for aspirating smoke detector providing enhanced sensitivity.
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0,05

0,01

Key
X time,
Y m-val

Key
X time,
Y m-val

7.7 Tes

771 G

TF4 is de
documen
documen

7.7.2 F

, expressed in seconds
e, expressed in decibels per metre

Figure 25 — Limits for m against time, t, fire TF3A

Y A

0,15

0,01

, expressed in seconds
Lie, expressed in decibels per metre

Figure 26 — Limits for m against time, t, fire TF3B

t fire TF4 — Flaming plastics (polyurethane) fire

eneral

scribed in 1S0-7240-27:2018, Annex H and is reproduced in subclauses 7.7.2 to 7.7.8 of t
[. The figure numbers have been adapted to ensure continuity of numbering within t
[.

el

|

is
is

Three mats, approximately 50 cm x 50 cm x 2 cm, of soft polyurethane foam, without flame-retardant
additives and having a density of approximately 20 kg/m3, are usually found sufficient. However, the exact
quantity of fuel may be adjusted to obtain valid tests.

7.7.3 Conditioning

The mats shall be maintained in a humidity not exceeding 50 % at least 48 h prior to test.

774 A

rrangement

The mats shall be placed one on top of another on a base formed from aluminium foil with the edges folded
up to provide a tray.

26
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7.5 Ignition

The mats shall normally be ignited at a corner of the lower mat, however the exact position of ignition may
be adjusted to obtain a valid test. A small quantity of a clean burning material (e.g. 5 cm3 of methylated
spirit) may be used to assist the ignition.

7.
Ig

7.

THe end-of-test condition shall be when:

— all of the specimens have generated an alarm signal, whichever is theyearlier.

7.

THe development of the fire shall be such that the curves of m.against y, and m against time, t, a
ag

7.6 Method of ignition

nition shall be by match or spark.

7.7 End-of-test condition

response threshold value band of 0,05 <m < 0,3, or

band of 0,2 <m < 0,6, or

7.8 Test validity criteria

Y = 6,0 for ionization detectors and detectors using scattered or transmittedclight with q declared

Y = 6,5 for detectors using scattered or transmitted light, with a declafed response threshold value

nd S-value

ainst time, t, fall within the hatched areas shown in Figures 27 or 28, as appropriate for the type of
ddtector tested and Figures 29 and 30, respectively. That is, at the end-of-test condition:

— Yp=6,0and 1,27 < m < 1,73 for ionization detectors and detectors using scattered or transmjtted light

with a declared response threshold value band of 0,05 <m < 0,3, and 140 < t < 180, or

— yp=65and 1,38 < m < 1,86 for detectordusing scattered or transmitted light, with a declared response

threshold value band of 0,2 < m < 0,6).and 150 < t < 193.
YA

1,73

1,27

0,2

Key
X  y-value
Y  m-value (dB/m)

Figure 27 — Limits for m against y, Fire TF4 — Ionization detectors and detectors using scattered

or transmitted light with 0,05 < m < 0,3 declared response threshold value band
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YA

1,86

1,38

0,2

Key
X y-valde
Y  m-valye (dB/m)

Figure 2B — Limits for m against y, Fire TF4 — Detectors using scattered or transmitted light with

0,2 < m < 0,6 declared response thresholdvalue band

YA

1,86

1,73

0,2

0,05 , -
0,1 40 80 140 180 X

150 193
Key

X tvalug (s)
Y  m-valye(dB/m)

Figure 29 — Limits for m against time, t, Fire TF4
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Figure 30 — Limits for S against time,‘t, Fire TF4
7.8 Test fire TF5 — Flaming liquid (n-heptane) fire
7.8.1 General
TH5 is described in ISO 7240-27:2018, Annex lvand is reproduced in subclauses 7.8.2 to 7.4.6 of this
ddcument. The figure numbers have been ;adapted to ensure continuity of numbering wfthin this
ddcument.
7.8.2 Fuel
Approximately 650 g of a mixture of n-heptane (purity > 99 %) with approximately 3 % ¢f toluene
(purity = 99 %), by volume. Thé:precise quantities may be varied to obtain valid tests.
7.8.3 Arrangement
THe heptane/toluene mixture shall be burnt in a square steel tray with dimensions of appHoximately

33
7.

Ig

cm x 33 cm x & om.

B.4 Ignition

nitiagn'shall be by flame or spark.

7.8.5 End-of-test condition

The end-of-test condition shall be when:

Y = 6,0 for ionization detectors and detectors using scattered or transmitted light with a declared

response threshold value band of 0,05 < m < 0,3, or

Y = 7,5 for detectors using scattered or transmitted light, with a declared response threshold value

band of 0,2 <m < 0,6, or
S§>16 ul/l, or

all of the specimens have generated an alarm signal, whichever is the earlier.

© IS0 2022 - All rights reserved
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7.8.6 Test validity criteria

The development of the fire shall be such that the curves of m against y, m against time, t, and S-value
against time, t, fall within the hatched areas shown in Figures 31 or 32, as appropriate for the type of
detector tested, and Figures 33 and 34, respectively. That is, at the end-of-test condition:

— yg=6,0and 0,92 < m < 1,24 for ionization detectors and detectors using scattered or transmitted light
with a declared response threshold value band of 0,05 < m < 0,3, except for the special case above for
whichm < 1,1, and 120 < t < 240, or

— Vg= 75 and 1’1‘: <m< 1’ Q":anr detectors ncing scattered ortransmitted Iighf—l with a declared response

threshold value band of 0,2 < m < 0,6, except for the special case above for whichm < 1,1 and 150 < t £3(0.

— Ifthelend of test condition, y = 6 is reached before all the specimens have responded, then the testis oply
consiflered valid if S > 16 ul/1.

YA
1,24

0,92

0,10

Key
X y-valde
Y  m-valye (dB/m)

Figure 31 — Limits for m againsty; Fire TF5 — Ionization detectors and detectors using scattered
or transmitted light-with 0,05 < m < 0,3 declared response threshold value band
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1,55

1,15

Kay
X
Y

y-value
m-value (dB/m)

0,1

Figure 32 — Limits for m against y, Fire TF5 — Detectors using scattered or transmitted light with

Kdy

t-value(s)
méydlue (dB/m)

0,2 <m < 0,6 declared response threshold value band
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1,55 foommmm K O
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Figure 33 — Limits for m against time, t, Fire TF5
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Key
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7.9 Tes

79.1 G

TF5A and
to 79.6 o
within th

7.9.2 F

The fuel |
The precis

NOTE
significant
fires.

7.9.3 Arrangement

For TF54,
100 mm x
350 mm

(s)
e (ul/l)

Figure 34 — Limits for S-value against time, t, Fire.TF5

t fire TF5A and TF5B — Reduced flaming liquid (h-heptane) fire

eneral

TF5B are described in ISO 7240-20:2010, Annex H and are reproduced in subclauses 7.9

2

is document.

el

pnsists of approximately 200 ml,(FF5A) or 300 ml (TF5B) of n-heptane (purity = 99 %), by volun
fe quantities may be varied to'obtain valid tests.

The use of toluene in the n-heptane is not accepted, since the presence of toluene in the fi
ly modifies the behavigux of the fire, giving an initial peak burn, which is not suitable for reduced t

the n-heptane shall be burnt in a square, 2 mm thick, steel tray with dimensions of approximat
100 mim*x 100 mm placed on a 2 mm thick sheet metal base with dimensions of approximat
350.mm, as illustrated in Figure 35.

[ this document. The figure numbers have been adapted to ensure continuity of numbering

=]

e.

el
bSt

ely
Ply

For TF5B, the -heptane stalt e burmt T a Square, 2 T tHick, Steet tray Wit dimernsions of approximately
175 mm x 175 mm x 100 mm placed on a 2 mm thick sheet metal base with dimensions of approximately
350 mm x 350 mm, as illustrated in Figure 35.

32
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Key
1| tray
2| base plate
Figure 35 — Arrangement of the tray for test fires TF5A and TF5B
THe base plate may be the tray used in TF5 and is needed to act as a heat sinkyto avoid boiling of

S

q

Ig

TH
TH

TH
th
th

.p.4 Ignition

.D.5 End-of-test condition

.D.6 Testvalidity criteria

antities of fuel used in the reduced test fires.

nition shall be by flame or spark, etc.

e end-of-test condition, my, for class A® using TF5A shall be when m = 0,1 dB/m.

e end-of-test condition, my, for class B7) using TE5B shall be when m = 0,3 dB/m.

e development of the fire shall be such,that the curves of m against time, t, for TF5A and TF5B |
e [imits shown in Figures 36 and 37, réspectively, up to the time when m equals the end-of-test cd
b specimen has generated an glarm signal, whichever is the earlier.

Y &

Y

'the small

fall within
ndition or

0,01

Key
X  time, t, expressed in seconds
Y  m-value, expressed in decibels per metre
Figure 36 — Limits for m against time, t, fire TF5A
6) Classification for aspirating smoke detector providing very high sensitivity.
7) Classification for aspirating smoke detector providing enhanced sensitivity.
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N

Key
X time,
Y m-val

7.10 Tes

7.10.1 G
TF6 was

publicatign, TF6 is used only for point-type flame detectors!

For the g

the origipal TF6, which includes test validity criteri@ and is described in ISO/TS 7240-9:2012, 7.]

Subclausg

k=)
<P
[

v

240 360 780 1020 Y

, expressed in seconds
Lie, expressed in decibels per metre

Figure 37 — Limits for m against time, t, fire TF5B

t fire TF6 — Liquid (methylated spirit) fire

eneral

priginally developed to evaluate detectors which have heat sensors. However, at the time

s 7.10.3.1 to 7.10.3.5 reproduce the adjusted TF6, which is described in ISO 7240-10:20]

Annex C.
documen

7.10.2 T[F6 used for detectors with heat sensor

7.10.2.1

Methylatg
(methano

7.10.2.2

Burn the
dimensior

.

Fuel

d spirits, at least 962% ethanol C,H;OH to which has been added 10 % of denaturant impur
).

Arrangement

methylated spirit in a container made from 2 mm thick sheet steel, base surface, 1 900 cm? ar
s, dpproximately 43,5 cm x 43,5 cm x 5 cm high.

of

urpose of recording the history and futuretuse, subclauses 7.10.2.1 to 7.10.2.5 reproduce

3.
2,

The figure numbers have been adapted to ensure continuity of numbering within this

7.10.2.3

Volume

Use approximately 1,5 | of methylated spirit.

7.10.2.4

Ignition

Ignite by flame or spark.

7.10.2.5

Test validity criteria

The development of the fire shall be such that the curve of temperature, T, against time, t, falls within the

hatched a

34

reas shown in Figure 38. That is, at the end-of-test condition 80 °C < AT < 100 °C and t < 450 s.
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100

80

35
15

Y

450 t
Keay
t | time(s)

T | temperature (°C)

Figure 38 — Limits for T against t,'Fire TF6

7.10.2.6 End-of-test condition

THe end-of-test condition shall be when
— AT =60 °C;

— tp>450s; or

— all of the specimens have generated-an alarm signal, whichever is the earlier.
7.10.3 TF6 used for Point-type flame detectors

7.10.3.1 Fuel

Methylated spirit, at least 90 % ethanol C,H;0H, to which has been added 10 % of a denaturan§ impurity
(mMethanol).

7.10.3.2 Arrangement

THe methylated spirit shall be burnt in a container made from 2 mm thick sheet steel, with a bake surface
area of 1900 cm?, with dimensions of approximately 43,5 cm x 43,5 cm x 5 cm high.

7.10.3.3 Volume

Approximately 1,5 | of methylated spirit shall be used.

7.10.3.4 Ignition

Ignition shall be by flame or spark.

7.10.3.5 End-of-test condition

30 s after exposure of detectors to the fire.
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7.11 Test fire TF7 — Slow smouldering (pyrolysis) wood fire

7.11.1 General

TF7 was originally developed to evaluate smoke alarms but is not in use in ISO 12239 at the time
publication.

For the purpose of recording the history and future use, subclauses 7.11.2 to 7.11.10 reproduce t
description of TF7 which was provided in ISO/TS 7240-9:2012, 7.11. The figure numbers have be
adapted to ensure continuity of numbering within this document.

of

he
en

The hotplpte shall have a 220 mm diameter grooved surfacewith eight concentric grooves with a distan
of 3 mm between grooves. Each groove shall be 2 mm deep’and 5 mm wide, with the outer groove 4 n|
from the édge. The hotplate shall have a rating of appraximately 2 kW.

Measure the temperature of the hotplate by attaching a sensor to the fifth groove, counted from the edge
the hotplgte, and securing the sensor to provide-a-good thermal contact.

7.11.6 Arrangement

Arrange the sticks radially on the grooyed hotplate surface, with the 20 mm side in contact with the surfq
such thatlthe temperature probe lies between the sticks and is not covered, as shown in Figure 13.

The ceilinl height of the test.laboratory shall be 3 m.

7.11.7 Heating rate

Power thq hotplaté.siich that its temperature rises in accordance with Figure 39.

ce
m

of
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205

Kay

.11.8 Test validity criteria

time (min)
temperature (°C)

Figure 39 — Slow smouldering (pyrolysis) wood fire hotplate temperature vs. timge

022(E)

Nq flaming shall occur before the end-of-test conditign*has been reached. The development ¢f the fire
shpll be such that the curves of m against y, and m.dgdinst time, t, fall within the hatched aread shown in
Figures 40 and 41, respectively. That is, 1,35 <y <2,00 and 50 min < t < 75 min at the end-of-test|condition
mf = 1,15 dB/m.

m A
Key
m| m-value(dByim)
y | y-value

Figure 40 — Limits for m against y, Fire TF7
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m A

1,15

0,2

0,15 .

0 t
Key
t  time (jnin)
m  m-valye (dB/m)

Figure 41 — Limits for m against time, t, Fire TF7

7.11.9 VWariables
The numbBer of sticks, the rate of temperature increase of the hotplate and the degree of conditioning of t
wood may be varied in order for the test fire to remain within the profile curvelimits.
7.11.10 End-of-test condition
The end-df-test condition shall be when
— mg=,15dB/m;
— ty> 75 min; or
— all the specimens have generated an alarm signal.
7.12 Test fire TF8 — Low-temperature black-smoke liquid (decalin) fire
7.12.1 (General
TF8 is described in ISO 7240-272018, Annex | and is reproduced in subclauses 7.12.2 to 7.12.7 of tmis
documenf. The figure numbers have been adapted to ensure continuity of numbering within t
document.
7.12.2 Fuel
Decalin (decahydronaphtaline for synthesis; a mixture of cis and trans isomers — C;,H;g - M = 138,25
mol - 115 0,88kg).

is

9/

7.12.3 Arrangement

Burn the decalin in a square steel tray with dimensions approximately 120 mm x 120 mm and 20 mm depth.

7.12.4 Volume

Use approximately 170 ml of decalin (C;4H;g).

7.12.5 Ignition

Ignite by flame or spark. A small quantity of a clean burning material (5 g of ethanol C,HsOH) may be used
to assist ignition.

38
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7.12.6 End-of-test condition

The end of test condition shall be when:

mg=1,5dBm7;
t>445s;
S>8ul/l; or

all of the specimens have generated an alarm signal, whichever is the earlier.

2022(E)

7.

TH
tin
o

~.

D1

N(
ex
trd
en

0,1
o
X
Kay
X | y-value
Y | m-value (dB/u1)

12.7 Test validity criteria

e development of the fire shall be such that the curves of m against y, m against time,-t, and
he, t, fall within the hatched areas shown in Figures 42, 43 and 44, respectively. Thabis, at the ¢
ndition mp = 1,7 dB/m, 4,5 <y < 9,0, 4 ul/l<S<8 ul/land 550 s <t <1 000 s.

ring the test, the rise in temperature, AT, shall not exceed 6 K.
TE The test condition can be changed to get the specified profile of test fire if it was not pro|
imple, the height of room or the position of fire can be altered to ensurethe smoke reaches the ceili

1y can be kept cool (e.g. by using heavier grade steel or by placing the tray in an outer bath of cooling
cure T does not rise above 6 K.

YA

1,5

Figure 42 — Limits for m againsty, Fire TF8

S against
nd-of-test

duced. For
ng and the
water) to
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YA

Key
X  time §(s)
Y  m-vallie (dB/m)

Figure 43 — Limits for m against time, t, Fire TE8

YA

Key
X  time, §(s)
Y S-valde (ul/l)

Figure 44 — Limits for S against time, t, Fire TF8

7.13 Test fire TF9 — Deep-seated smouldering cotton fire

7.13.1 General

TF 9 is described in ISO 7240-6:2011, Annex F and is reproduced in subclauses 7.13.2 to 7.13.6 of this
document. The figure numbers have been adapted to ensure continuity of numbering within this
document.

7.13.2 Fuel

Unused white towel, made from 100 % cotton, having dimensions 50 cm x 100 cm, and a density of 540 g m~.
The fuel shall be dried in an oven at 40 °C for a period of at least 12 h.

40 © IS0 2022 - All rights reserved
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7.13.3 Arrangement

The towel shall be folded three times to give a rectangle 30 cm x 25 cm, the first fold being on the long
dimension. The towel shall be placed on a base formed from aluminium foil with the edges folded up to form
a tray.

Approximately 2 m of resistance wire, having a specific resistance of approximately 4 2/m, formed as shown
in Figure 45, shall be placed on the surface of the towel before it is folded such that, after folding, five layers
of the towel cover the resistance wire.

NQZLE Nichrome wire is a suitable resistance un'rojfnr this test.

2 3

—

i>>L____|

4 5
Keay
1| firstfold
2 | second fold
3 | third fold
4 | resistance wire
51 towel 1000 mm x 500 mm

Figure 45 —Arrangement of the cotton towel and ignition source

7.13.4 Ignition

THe resistance wire of the ignition source shall be connected to a power supply capable of being adjusted
bdtween 18 V.and 22 V and capable of delivering at least 2,5 A.

NQTE It\can be necessary to adjust the voltage applied to the resistance wire in order to obtain a gendration
of CO within the defined profile curve (see Figure 47).

THestart of the test corresponds with the instant of switching on the supply.

Power shall be supplied to the ignition source throughout the test.

7.13.5 End-of-test condition

The end-of-test conditions, Si and tg, are when S = 100 ul/l and t > 30 min, or all of the specimens have
generated an alarm signal, whichever is the earlier.
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