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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.

Internatitl)nal Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part

The maiy
Standard
Publicati
casting a

In other c
technical

— an I
expel
of thd

— an IY
techn
comn

An ISO/P;
a further
ISO/TS is

task of technical committees is to prepare International Standards. Draft Internation

n as an International Standard requires approval by at least 75 % of the member bod
vote.

ircumstances, particularly when there is an urgent market requirementfor such documents
committee may decide to publish other types of normative document:
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members of the parent committee casting a vote;
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ubcommittee SC 3, Fireldetection and alarm systems.
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y revised.

consists of thefollowing parts, under the general title Fire detection and alarm systems:
- General'and definitions

p: Control and indicating equipment

P40-9 was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and ff
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— Part 3: Audible alarm devices

— Part 4: Power supply equipment

— Part 5: Point-type heat detectors

— Part 6: Carbon monoxide fire detectors using electro-chemical cells

— Part 7: Point-type smoke detectors using scattered light, transmitted light or ionization

— Part 8: Carbon monoxide fire detectors using an electro-chemical cell in combination with a heat sensor

— Part 9: Test fires for fire detectors [Technical Specification]
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— Part 10: Point-type flame detectors
— Part 11: Manual call points
— Part 12: Line type smoke detectors using a transmitted optical beam

— Part 13: Compatibility assessment of system components

2012(E)

— Part 14: Guidelines for drafting codes of practice for design, installation and use of fire detection and fire

alarm systems in and around buildings [Technical Report]

—[Part I5: Point type fire detectors using scattered light, transmitted light or ionization |
combination with a heat sensor

—]| Part 16: Sound system control and indicating equipment
—{ Part 17: Short-circuit isolators

—| Part 18: Input/output devices

bensors in

—| Part 19: Design, installation, commissioning and service of sound systeins for emergency purposes

—| Part 20: Aspirating smoke detectors

— Part 21: Routing equipment

—|{ Part 22: Smoke-detection equipment for ducts

—| Part 23: Visual alarm devicesV)

—| Part 24: Sound-system loudspeakers

—|{ Part 25: Components using radio transmissiénh paths

—| Part 27: Point-type fire detectors using.da scattered-light, transmitted-light or ionization smd
an electrochemical-cell carbon-monoXide sensor and a heat sensor

—|{ Part 28: Fire protection controlequipment

A part 29 dealing with videgfire detectors is under development.

ke sensor,

1) To be published.
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Introduction

This part of ISO 7240 is based on ISO/TR 7240-9:2006. It provides a summary of the standard test
fires defined in other parts of ISO 7240 and where they are used. It has been published to provide a
convenient catalogue of fire tests but the formal definition and description of each fire remains within
the individual parts of ISO 7240.

The combustibles selected represent a spectrum of large (m) and small (y) combustion particles for
both grey and black smoke. These include burning liquids, plastics and cellulosic (wood) materials, and
glowing and-smetdderingfabries:

Figure 1 shows the limits of m vs y where they are defined for the relevant test fires. It illustrates-how
the test fires are designed to represent a reasonable cross-section of fire types and thus ensure/that the
response|characteristics of the detectors being assessed are broadly capable of detecting the majority
of commgn fires that may occur in practise.

Y] |

TF2 TF7

2,0

1,7

0,105 1,0

Key
Y absorption index, m, dB/m
X MIC, ¥ (dimensionless)

Figure 1 —Cemposite of ISO test fires TF1 to TF5, TF7 and TF8 profile curves:
mversusy

The test flires.in this part of ISO 7240 are intended to be applicable for the evaluation of all automatic
fire detedtofs (smoke, heat, flame, etc.). They are employed on a selective basis for use in concert wrth
a specified International Standard covering the particular type of detector. For example, test fire TF6,
methylated spirits, is used to evaluate the response of heat detectors. Test fires TF1 through TF5 are
selected to evaluate the response of system-connected smoke detectors. Test fire TF7 is selected in
lieu of test fire TF2 to evaluate the response of smoke alarms intended primarily for installation in
residential type occupancies. In view of the residential type application, smoke alarms are evaluated for
compliance with test fire TF7 using a 3 m high rather than a 4 m high ceiling. 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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Fire detection and alarm systems —

Part 9:
Test fires for fire detectors
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vary slightly’the quantities of fuel used, if necessary, to produce the required values of fire pa

Scope

is Technical Specification describes methods of test using test fires to which fire detector

Normative references

e following referenced documents are indispensable for the application of this document.
ferences, only the edition cited applies. For undated references, the tatest edition of the r
cument (including any amendments) applies.

D 7240-1, Fire detection and alarm systems — Part 1: General.dnd definitions
Terms, definitions and symbols

lowing apply.
|
nsitivity

ative degree of response of a smoke-detector

te 1 to entry: A high sensitivity derlotes response to a lower concentration of smoke particles {
hsitivity under identical smoke build-up conditions.

Characteristics-of test fires — Description

'teen test fires age déscribed in Clause 7 and designated TF1 through TF9. Their characteristi
p shown in Table 1.

e test fires¢Shall be carried out in accordance with the descriptions of Clause 7. It is pernj

s, such as

For dated
bferenced

I and the
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c features

issible to
rameters.

© IS0 2012 - All rights reserved


https://standardsiso.com/api/?name=1fc263de7d5a2a2d06fabedbc2c985e5

ISO/TS 7240-9:2012(E)

Table 1 — Characteristics of test fires

Designation .

TF = Test Type of fire Develfol? __. |Up-current| Smoke Aerosol VlSll.)le Carbo.?l
fire ment of heat spectrum portion | monoxide
TF1 Open cellulosic Strong Strong Yes Predomin- Dark Very weak

(wood) antly
invisible
TF2 Rapid smouldering Weak Weak Yes Predomin- | Light, high Yes
pyrolysis (wood) antly visible | scattering
TF2a Slow smouldering Weak Weak Yes Predomin- | Light, high Yes
pyrolysis (wood) antly visible | scattering
TF2b Smouldering Weak Weak Yes Predomin- | Light, high Yes
pyrolysis (wood) antly visible | scattering
TF3 Glowing (fast Weak Very weak | Yes Partially Lightshigh Strong
smouldering) visible scattering
(cotton)
TF3a Glowing (slow Weak Very weak | Yes Partially Light, high Strong
smouldering) cotton visible scattering
TF3b Glowing (smoulder- Weak Very weak | Yes Partially | Light, high | Strong
ing) cotton yisible scattering
TF4 Open plastics Strong Strong Yes Partially Very dark Weak
(polyurethane) invisible
TF5 Liquid (n-heptane) Strong Strong Yes Predomin- | Verydark Weak
antly
invisible
TF5a Liquid (n-heptane) Strong Strong Yes Predomin- | Verydark Weak
small antly
invisible
TF5b Liquid (n-heptane) Strong Strong Yes Predomin- | Verydark Weak
medium antly
invisible
TF6 Liquid (methylated Strong Strong No None None Very wegk
spirit)
TF7 Slow smouldering Weak Weak Yes Predomin- | Light, high | Very wegk
(pyrolysis) wood antly visible | scattering
TF8 Low temperatire Weak Weak Yes Predomin- Dark Very wegk
black smoke antly visible
(decalin)liquid
TF9 Deep'seated smoul- Weak Weak Yes Predomin- | Light, high Yes
dering cotton antly visible | scattering

5 Testlaboratory

5.1 Dimensions

The dimensions of the test room shall be within the following limits:

length: 10 m = 1 m;

width: 7m+ 1 m;

achieved by placing the hotplate on a 1 m high platform.

height: 4 m * 0,2 m for all tests except TF7 which specifies a 3 m + 0,2 m ceiling height. This can be

© ISO 2012 - All rights reserved
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The ceiling and walls shall be flat with no obstructions between the fire source and the detectors and
instrumentation. The fire source shall be centred as much as possible with respect to the four walls
to minimize reflection of smoke and/or heat. Fire curtains may be employed to reduce the room size
within specified limits, if needed.

5.2 Ambient test conditions
The following ambient conditions shall be established prior to conducting each test fire:

a) temperature: (15 to 35) °C. Recommend maximum 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;

e)| MIC reading: less than y = 0,05;

f)| optical beam reading: less than m = 0,05 dB/m;
g)| CO concentration: less than S =5 pl/1

NQTE For improved consistency of test fires, the temperature) can be controlled to (31 to 25) fC and the
relative humidity can be controlled to (45 to 55) %.

5.8 Instruments

THe measuring instruments or their specification employed during the test fires are describbed under
the following annexes:

—| optical measuring equipment (see Annéx C);
—{ measuring ionization chamber (se€ Annex D);

—| spark generator (see Annex E).

6| Test method

6.1 Arrangement

THe locationand arrangement of the detectors under test, smoke density, temperature arld carbon
monoxide Jével measuring instrumentation, and test fire location are illustrated in Figure 2.

For thosétests that require ignition inside the test room, the personnel entrusted with the perfformance
of|the test shall leave the test room immediately after igniting the fuel, taking care to pgevent air
movement, wiich mmay af fect the devetopment of the test—Attdoors, windows,; orotheropemings shall be
kept closed during the test.

© IS0 2012 - All rights reserved 3
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a) Plan view of fire test room

0,15

> .
|
|

b) Mounting position for instruments and specimens

Key

1 specinens anduneasuring instruments [see Figure 2(b)]

2 optimum pdsition of sampling point for aspirating smoke detectors
3 ventilhtion system for aspirating smoke detectors [see Figure 3]

4  position of test fire

5 ceiling

Figure 2 — Location of detectors, fire and measuring instruments

6.2 Ventilation system

As a consequence of the low quantity of aerosols generated by reduced fire tests, it is necessary, for the
reduced fire tests TF2a, TF2b, TF3a, TF3b, TF5a and TF5b, to introduce in the fire test room a ventilation
system to increase the homogeneity of the atmosphere close to the sampling points. The following
specifies those characteristics of the ventilation system which are of primary importance.

4 © IS0 2012 - All rights reserved
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The ventilation system consists of a square duct opened in both extremities (see Figure 3).

A fan is located in the duct as described in Figure 3. The diameter of the fan shall be as close as possible to
the dimensions of the sides of the square section of the duct. At the location of the fan, the section of the duct
not occupied by the fan shall be closed. The axis of the fan shall be the same as the axis of the square duct.

The ventilation system shall create an airflow at (1,0 £ 0,2) m/s at the output of the duct (the airflow
direction is given in Figure 3). Conformity with this requirement shall be regularly verified during the
fire tests by measurements at the centre of the duct output section (see key item 5 in Figure 3).

5 1 2
R \ /
Q,?\ | 3——1\
| A
| T 1
/ : Ll |
JE N Py S S SO | v
o Il T |
Sl | |
el [ I — %3
[
// [NV
o~N
~
=
/
/
4
L/3 \
; 3
L =15
Key
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 firetestroom [see Figure 2]
a [ Air flow.

Figure 3 — Ventilation system

6.3 “Measurement parameters

During each test record the relevant test fire parameters listed in Table 2.

© IS0 2012 - All rights reserved 5
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Table 2 — 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 mpnoxide concentration S ul/l1

See Anne

6.4 Eng

The valud
are used
finished ¥
after the
having fa

7 Test

7.1 Gel

This Clau
illustratiq
and end-(

To permif
may be fq

a) Becatise of variation in smoke build-up that frequently occurs, the build-up curve occasionally m

drift
thed

b) Thef

If the bui]
type dete

c) The {

kes A and B for tables of m values and y values.

1-of-test parameters

s of the fire parameters at the end of the test (Tg, mg, yE, tg, Sg) together with the profile cury
hs the control of the validity and reproducibility of the test fires. The test-shall be consider

specified end of test fire parameters have been reached, the detector shall be considered
led the test.

fires

heral

be contains a description of the 15 testfires, including type and amount of combustible materi
n of 10 test setups, method of ignition, preseonditioning of combustible material (if needg
f-test parameters.

more flexibility in conducting the tests'and interpreting the results, the following guidelin
llowed. This should also result in-a-higher success rate for a valid test.

but of the limits for a shortinterval or near the end of the test. The test is to be considered valid

bllowing exceptions-weuld apply to the guidelines in a):

d-up curve drifted to the left of the m vs y limit, the test could be considered valid if ionizati
ctors actuatéd-during that interval since they respond worse to large particles.

uels specified are the preferred test materials. Alternate fuels may be used as substitut

the same\characteristics as the preferred fuels, i.e. colour of smoke and particle size distributi

becaiise of.the availability of national natural resources. The alternate fuel source shall exhi
(witlEn the profile).

es
ed

vhen the specific limits for each test specified in Clause 7 is reached\\If a detector responds
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al,
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ptectors being evaluatedrespond during the time interval when the build-up is within the limis.

pn
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d) Where the detector under test does not contain a carbon monoxide sensor, the profile curves for CO
concentration need not apply to the test fire.

7.2 Testfire TF1 — Open cellulosic (wood) fire

7.2.1 Fuel

Approximately 70 dried beechwood sticks, each stick having dimensions of 10 mm x 20 mm by 250 mm.
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7.2.2 Conditioning

Dry the sticks in a heating oven so the moisture content is less than 3 %.

7.2.3 Preparation

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

7.2.4 Arrangement

Superimpose seven layers on a base surface measuring approx. 50 cm wide x 50 cm long x'g cm high;
sep Figure 4.

Dimensions in c

bntimetres

NN

N\

NN\

A\

7

NN

N\

N

N\

N\

N\

NN\

N

[ [ ]

50

A\

NY NN

N\ \\

N\

mlm

N\

N\ NN\

NN

N\

N\

50

Kay
container for methylated spirits

Figure 4 — Wood arrangement for test fire TF1

7.2.5 Ignition

0,5 cm3 methylated spirits in a bowl 5 cm in diameter. Locate the bowl in the centre of base surface.

7.2.6 Method of ignition

Ignite by flame or spark in the methylated spirits.
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7.2.7 Testvalidity criteria

The development of the fire shall be such that the curves of m againsty, and m against time, ¢, fall within
the hatched areas shown in Figures 5 and 6, respectively. That is, 0,45 dB/m < m < 0,75 dB/m and
270 s < t <370 s at the end-of-test condition yg = 6,0.

For detectors using scattered or transmitted light, if the end of test condition, yg = 6,0 is reached before
all the specimens have responded, then the test is only considered valid if m =2 0,6 dB/m.

0,05

0,5 6,0

0,05

130 200 270 370
t(s)

Figure 6 — Limits for m against time y, Fire TF1

7.2.8 Variables

The number of sticks may be varied in order for the test fire to remain within the profile curve limits.

7.2.9 End-of-test condition

The end-of-test condition shall be when
— JE=6;

— tg>370s;or

— all the specimens have generated an alarm signal.

8 © IS0 2012 - All rights reserved
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7.3 Test fire TF2 — Rapid smouldering pyrolysis (wood) fire

7.3.1 Fuel

2012(E)

Approximately 10 dried beechwood sticks, each stick having dimensions of 75 mm x 25 mm x 20 mm.

7.3.2 Conditioning

Dry the sticks in a heating oven so the moisture content is approximately 5 %.

7.
If

laying out the sticks in the test arrangement.

7.

ThHe hotplate shall have a 220 mm diameter grooved surface with eight Concentric groov

di
gr

Megasure the temperature of the hotplate by attaching a senser to the fifth groove, counted
edge of the hotplate, and securing the sensor to provide a good,thermal contact.

7.

Arnrange the sticks radially on the grooved hotplate-surface, with the 20 mm side in contact

8.3 Preparation

hecessary, transport the sticks from the oven in a closed plastic bag and open the.bag jug

8.4 Hotplate

stance of 3 mm between grooves. Each groove shall be 2 mm deep(and 5 mm wide, with
pove 4 mm from the edge. The hotplate shall have a rating of approgimately 2 kW.

8.5 Arrangement

t prior to

ps with a
the outer

from the

with the

sufrface such that the temperature sensor lies between the sticks and is not covered, as shown in Figure 7.
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Key

1 grooyv|
2 tempd
3 wood

bd hotplate
rature sensor

bn sticks

Figure 7 — Arrangement of sticks on hotplate

7.3.6 Heating rate

Power th¢
is mainta

7.3.7 Tq

No flamiy
shall be s

e hotplate such thatifs temperature rises from ambient to 600 °C in approximately 11 min a
ned for the duration of the test.

pst validityCriteria

1g shallloccur before the end-of-test condition has been reached. The development of the f
uch that the curves of m against y, m against time, t, and, for detectors incorporating carb

monoxidé

re
pn

sensors, Sagainsttime ¢ fall within the limits shown in Figures 8 9 and 10, respectively T

at

is, 1,23 <y <2,05and 570 s < t < 840 s at the end-of-test condition mg = 2 dB/m and 45 pl/1 < S <100 pl/1
at end-of-test condition ¢ = 840 s.

For detectors using ionization, if the end of test condition, mg = 2 dB/m, is reached before all the

specimen

s have responded, then the test is only considered valid ifay = = 1,6.

For detectors incorporating carbon monoxide sensors, if the end of test condition, mg =2 dB/mis reached

before all

10

the specimens have responded, then the test is only considered valid if S > 45 ul/1.
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m (dB/m)

0,05

=
>

150 400 570 840
t(s)

Figure 9 — Limits for m against time, ¢, Fire TF2
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E A
e
92}
100 f——————————————————————
45 |———————————
5 < _
150 400 840
t(s)

Figure 10 — Limits for S against time, ¢, Eire TF2

7.3.8 Variables

The numlber of sticks, the rate of temperature increase of thé-hotplate and the degree of conditioning of
the wood|may be varied in order for the test fire to remain“within the profile curve limits.

7.3.9 End-of-test condition

The end-¢f-test condition shall be when

— mg =2 dB/m;

— tg>9440s;

— for detectors incorporating.carbon monoxide sensors, S > 100 ul/1; or

— all the specimens have generated an alarm signal.
7.4 Test fire TF2a<— Slow smouldering pyrolysis (wood) fire

7.4.1 Fliel

Approxinjately three dried beechwood sticks, each stick having dimensions of 75 mm x 25 mm x 20 mm.

7.4.2 Conditioning

Dry the sticks in a heating oven so the moisture content is approximately 5 %.

7.4.3 Preparation

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

12 © IS0 2012 - All rights reserved
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7.4.4 Hotplate

The hotplate shall have a 220 mm diameter grooved surface with eight concentric grooves with a
distance of 3 mm between grooves. Each groove shall be 2 mm deep and 5 mm wide, with the outer
groove 4 mm from the edge. The hotplate shall have a rating of approximately 2 kW.

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

7.4.5 Arrangement

Arqrange the sticks radially on the grooved hotplate surface, with the 20 mm side in contact with the
sufrface such that the temperature sensor lies between the sticks and isnot covered, as shown in Figure 11.

1 2 3

Keay
1 | grooved-hatplate
temperattre sensor

wooden sticks

Figure 11 — Arrangement of sticks on hotplate

7.4.6 Heating rate

Power the hotplate such that its temperature rises from ambient to 500 °C in approximately 11 min and
is maintained for the duration of the test.

NOTE For TF2, the target temperature is 600 °C.

© IS0 2012 - All rights reserved 13


https://standardsiso.com/api/?name=1fc263de7d5a2a2d06fabedbc2c985e5

ISO/TS 7240-9:2012(E)

7.4.7 Testvalidity criteria

No flaming shall occur before the end-of-test condition hasbeenreached. The development of the fire shall
be such that the curves of m time, ¢, fall within the limits shown in Figure 12. That is, 960 s <t < 1440 s
at the end-of-test condition mg = 0,05 dB/m.

A

S AN

m (dB/m)

I
0,01 \ !

480 780 960 1440

Figure 12 — Limits for m against time, ¢, Fire TF2a

7.4.8 VIriables

The number of sticks, the rate of temperature increase of the hetplate and the degree of conditioninglof
the wood|may be varied in order for the test fire to remain within the profile curve limits.

7.4.9 End-of-test condition

The end-of-test condition shall be when
— mg=[0,05dB/m;

— tg>960s; or

— all the specimens have generatéd an alarm signal.
7.5 Test fire TF2b — Smouldering pyrolysis (wood) fire

7.5.1 Fliel

Approxinjately sixdried beechwood sticks, each stick having dimensions of 75 mm x 25 mm x 20 mnp.

7.5.2 Conditioning

DI'y the sticksin a heatling oven so the moisture content1s approximately 5> 7o.

7.5.3 Preparation

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

7.5.4 Hotplate

The hotplate shall have a 220 mm diameter grooved surface with eight concentric grooves with a
distance of 3 mm between grooves. Each groove shall be 2 mm deep and 5 mm wide, with the outer
groove 4 mm from the edge. The hotplate shall have a rating of approximately 2 kW.

14 © IS0 2012 - All rights reserved
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Measure the temperature of the hotplate by attaching a sensor to the fifth groove, counted from the
edge of the hotplate, and securing the sensor to provide a good thermal contact.

7.5.5 Arrangement

Arrange the sticks radially on the grooved hotplate surface, with the 20 mm side in contact with the
surface such thatthe temperature sensor lies between the sticks and is not covered, as shown in Figure 13.

1 2 3
\ | |

Kay
1 | grooved hotplate
temperature sensor

wooden sticks

Figure 13 — Arrangement of sticks on hotplate

7.p.6\ _Heating rate

Power the hotplate such that its temperature rises from ambient to 500 °C in approximately 11 min and
is maintained for the duration of the test.

NOTE For TF2, the target temperature is 600 °C.

7.5.7 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 time, ¢, fall within the limits shown in Figure 14. Thatis, 1140 s <t <2000 s
at the end-of-test condition mg = 0,15 dB/m.

© IS0 2012 - All rights reserved 15
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0,15 f—————————————

m (dB/m)

=

o Ay

480 780 1140 2000
t(s)

Figure 14 — Limits for m against time, t, Fire TF2b

7.5.8 VIriables

The numlber of sticks, the rate of temperature increase of the hotplate andithe degree of conditioninglof
the wood|may be varied in order for the test fire to remain within theprofile curve limits.

7.5.9 End-of-test condition

The end-of-test condition shall be when
— mg=00,15dB/m;

— mg>[1140s; or

— all the specimens have generated an alarm, signal.
7.6 Test fire TF3 — Glowing (fast smouldering) cotton fire

7.6.1 Fliel

Approximately 90 pieces of braided cotton wick, each of length approximately 80 cm and weighing
approximjately 3 g.

7.6.2 Copnditioning

Wash and dry the.wicks if they have a protected coating. Store the wicks in an environment of no mdre
than 50 % humidity prior to being ignited.

7.6.3 A raﬁ5c111cﬂt

Fasten the wicks to a ring approximately 10 cm in diameter and suspended approximately 1 m above a
non-combustible plate as shown in Figure 15.

16 © IS0 2012 - All rights reserved
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Dimension in metres

Figure 15 = Arrangement of cotton wicks

7.6.4 Ignition

Ighite the lower end of each'wick so that the wicks continue to glow. Immediately blow out an} flaming.
Start the test time when allwicks are glowing.

7.6.5 Method ofiignition

Ighite by matchset torch.

7.6.6 Test'validity criteria

Thedevelopment of the fire shall be such that the curves of m againsty, m againsttime, ¢, and, for|detectors
intorporatingcat bomrmonoxidesensors;S againsttinre;t fattwithinthe timits shownin Figures 16,17
and 18 respectively. Thatis, 3,2 <y < 5,33 and 280 s < t < 750 s at the end-of-test conditions mg =2 dB/m
or § =150 ul/L

For detectors incorporating carbon monoxide sensors, if the end of test condition, mg =2 dB/mis reached
before all the specimens have responded, then the test is only considered valid if § > 150 ul/1.

© IS0 2012 - All rights reserved 17
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m (dB/m)

m (dB/m)

0,05

7

50, (6

Figure 17 —Limits for m against time, t, Fire TF3

S (ul/1)

150

30

t(s)

Figure 18 — Limits for S against time, ¢, Fire TF3
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7.6.7 Variables

The number and weight of each piece may be varied in order for the build-up to stay within the profile
curve limits.

7.6.8 End-of-test condition
The end-of-test condition shall be when

— mg=2dB/m;

—|{ tg>750s;
—]| for detectors incorporating carbon monoxide sensors, S > 150 ul/l; or

—| all of the specimens have generated an alarm signal, whichever is the earlier,
7./ Test fire TF3a — Glowing (slow smouldering) cotton fire

7.7.1 Fuel

Approximately 30 pieces of braided cotton wick, each of length-approximately 80 cm and|weighing
apjproximately 3 g.

7.7.2 Conditioning

Wash and dry the wicks if they have a protected coating. Store the wicks in an environment off no more
than 50 % humidity prior to being ignited.

7.7.3 Arrangement

Fasten the wicks to a ring approximately 10 cm in diameter and suspended approximately 1 ;m above a
ngn-combustible plate. Position the wicks adjacent to one another and complete the open part|of the arc
usfing a curved sheet of non-combustible material to achieve a complete “chimney” as shown in Figure 19.

© IS0 2012 - All rights reserved 19
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Dimension in metres

Key
1  curvefl sheet of non-combustible material
2 cotton wicks

Figure-19 — Arrangement of cotton wicks

7.7.4 Ignition

Ignite the lower end of €a¢h wick so that the wicks continue to glow. Immediately blow out any flaming.
Start the test time whefmiall wicks are glowing.

7.7.5 Method'ofignition

Ignite by pdatch or torch.

7.7.6 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 time, ¢, fall within the limits shown in Figure 20. That is, 660 s <t <1200 s
at the end-of-test condition mg = 0,05 dB/m.
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0,01

360 660 1 200t

Figure 20 — Limits for m against time, ¢, Fire TF3a

7.7.7 Variables

TH

e number and weight of each piece may be varied in order for the build-up to stay within t

curve limits.

7.7.8 End-of-test condition

TH

e end-of-test condition shall be when
mg = 0,05 dB/m;
tg > 660 s; or

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

7.B Test fire TF3b — Glowing (smouldering) cotton fire

7.8.1 Fuel

Aj

proximately 40 pieces of braided cotton wick, each of length approximately 80 cm and

approximately 3 g.

7.

W
th

B.2 Conditioning

hn 50\% humidity prior to being ignited.

he profile

weighing

hsh and-dr'y the wicks if they have a protected coating. Store the wicks in an environment of no more

7.8.3 Arrangement

Fasten the wicks to a ring approximately 10 cm in diameter and suspended approximately 1 m above a

no

n-combustible plate as shown in Figure 21.

© IS0 2012 - All rights reserved
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Dimension in metres

Key
1  curvefl sheet of non-combustible material
2 cotton wicks

Figure-21 — Arrangement of cotton wicks

7.8.4 Ignition

Ignite the lower end of €a¢h wick so that the wicks continue to glow. Immediately blow out any flaming.
Start the test time whefmiall wicks are glowing.

7.8.5 Method'ofignition

Ignite by pdatch or torch.

7.8.6 Test validity 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 time, ¢, fall within the limits shown in Figure 22. Thatis, 660 s <t <1200 s
at the end-of-test condition mg = 0,15 dB/m.
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7.8.7 Variables

TH

curve limits.

7.
TH

Th
ad
ex

7.
M

.p Test fire TF4 — Open plastics (polyurethane) fire

9.1 Fuel

0,01

240 660 1 200t

Figure 22 — Limits for m against time, ¢, Fire TF3b

e number and weight of each piece may be varied in order for the build up to stay within t

B.8 End-of-test condition

e end-of-test condition shall be when
mg = 0,15 dB/m;
tg > 660 s; or

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

ree mats, approximately 50 cm x 50 cm x 2 cm, of soft polyurethane foam, without flame-
ditives and having\a density of approximately 20 kg/m3, are usually found sufficient. Hoy
act quantity of fuel may be adjusted to obtain valid tests.

D.2 Conditioning

hintain the mats in a humidity not exceeding 50 % at least 48 h prior to test.

2012(E)

he profile

retardant
vever, the

7.9.3 Arrangement

Place the mats one on top of another on a base formed from aluminium foil with the edges folded up to

pr

ovide a tray.

7.9.4 Ignition

Ignite the mats at a corner of the lower mat. The exact position of ignition may be adjusted to obtain a
valid test. A small quantity of a clean burning material (e.g. Five cm3 of methylated spirit) may be used

to

assist the ignition.

© IS0 2012 - All rights reserved
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7.9.5 Method of ignition

Ignite by match or spark.

7.9.6 Test validity criteria

The development of the fire shall be such that the curves of m against y, m against time, t, and, for

detectors

incorporating carbon monoxide sensors, S against time, ¢, fall within the limits shown in

Figures 23, 24 and 25, respectively. That is, 1,27 < m < 1,73 and 140 s < t < 180 s at the end-of-test
conditions yg = 6 or S = 20 pl/1.

For detecfors using scattered or transmitted light, if the end of test condition, yg = 6,0 is reached hefqre
all the spgecimens of have responded, then the test is only considered valid if m =2 1,5 dB/m.

For detedtors incorporating carbon monoxide sensors, if the end of test condition, yg = 675 reached

before all

the specimens have responded, then the test is only considered valid if S > 20 jlA.

24

g /
= 1,73
E ’
S
1,27 1
I
I
I
I
I
I
I
I
I
I
I
0,2 I
I -
0,1 6
y
Figure 23 — Limits for m against y, Fire TF4
= \
S~
% 33— |
£ I
I
I
I
|
|
|
|
|
|
|
|
|
|
I L
40 80 140 180
t(s)

Figure 24 — Limits for m against time, ¢, Fire TF4
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20 ——————————

S (/1)

TH

7.

Te
m

9.7 End-of-test condition

: \@l

40 80 140 18

=
>

0
t(s)

Figure 25 — Limits for S against time, ¢, Fire TF4

e end-of-test condition shall be when
YE = 6;
tg > 180s;
for detectors incorporating carbon monoxide sensors, S > 20 ul/l; or

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

D.8 Extended end-of-test condition

st fire TF4 may be left to burn, with the development of the fire such that the curves of m agajnsty, and
against time, t, fall within the limits shown in Figures 26 and 27, respectively. Thatis, 1,38 $ m < 1,86
and 150 s < t < 193 s at the end;of-test condition yg = 6,5.
= /
='1,86
3 )
IS
1,38
0,2
0,1 6,5
Yy
Figure 26 — Limits for m against y, Fire TF4 (extended)
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7.10 Tes

7.10.1 Fy

Approxin
(purity =

7.10.2 A

Burn the
(330 x 33

7.10.3 Ig

Ignite by

7.10.4 T

01 40 80 140 150 180193
t(s)

Figure 27 — Limits for m against time, ¢, Fire TF4 (extended)

ded end-of-test condition shall be when

)5

93 s; or

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

t fire TF5 — Liquid (heptane) fire

hel

ately 650 g of a mixture of n-heptane (purity = 99 %) with approximately 3 % of tolue

99 %), by volume. The precise quantities may be varied to obtain valid tests.

Frangement

heptane/toluene mixture in a square 2 mm thick steel tray with dimensions of approximatg
0 x 50) mm.

mition

flame orspark.

pst validity criteria

)ly

The development of the fire shall be such that the curves of m against y, m against time, t, and, for
detectors incorporating carbon monoxide sensors, S against time, ¢, fall within the limits shown in
Figures 28, 29 and 30, respectively. That is, 0,92 < m < 1,24 and 120 s < t < 240 s at the end-of-test

condition

syg=6orS=16pl/l.

For detectors incorporating carbon monoxide sensors, if the end of test condition, yg = 6 is reached

before all

26

the specimens have responded, then the test is only considered valid if S > 16 pl/1.
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0,1

’é‘ A
>
5 1,24
g
0,2
10 120 240
t(s)

Figure 29 — Limits fornm against time, ¢, Fire TF5

S (ui/1)

t(s)

Figure 30 — Limits for S against time, ¢, Fire TF5

7.10.5 End-of-test condition

The end-of-test condition shall be when
— JE=6;

— tg>240s;

— for detectors incorporating carbon monoxide sensors, S > 16 ul/1; or

© IS0 2012 - All rights reserved
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— all of the specimens have generated an alarm signal, whichever is the earlier.

7.10.6 Extended end-of-test condition

Test fire TF5 may be left to burn, with the development of the fire such that the curves of m against y, and
m against time, ¢, fall within the limits shown in Figures 31 and 32, respectively. Thatis, 1,15 <m < 1,55
and 150 s <t < 300 s at the end-of-test condition yg = 7,5.

m (HB/m)

1,15 1

0,1 4

0,1

Figure 31 — Limits for m against y, Fire TF5 (extended)

= /
E
2 15 4—————————— —lr—— |_ < —l
£ | | |
1,244 —— sl AN
| | | |
| |
| |
| | | |
| |
| | |
| | |
| | | |
| | | |
| | | |
02\ | | | |
| | | |
| | | |
10 120 150 240 300
t(s)

Figure 32 — Limits for m against time, ¢, Fire TF5 (extended)

The extended end-of-test condition shall be when
— YE=175;
— tg>300s;0r

— all of the specimens have generated an alarm signal, whichever is the earlier.
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11 Test fire TF5a — Liquid (heptane) small fire

7.11.1 Fuel

Approximately 130 g of a mixture of n-heptane (purity = 99 %) with approximately 3 % of toluene

(p

urity = 99 %), by volume. The precise quantities may be varied to obtain valid tests.

7.11.2 Arrangement

Bu

rn the heptane/toluene mixture in a square 2 mm thick steel tray with dimensions of appr

oximately

(1

approximately 330 mm x 330 mm, as shown in Figure 33.

N(
st

K¢

Ig

TH
in
m

N(
ap

TE The base plate may be the tray used in TF5 and is needed to act as a heat sink té._avoid bo
all quantities of fuel used in the reduced test fires.

1 2

y
tray
base plate

Figure 33 — Arrangement of tray and base plate

.11.3 Ignition

hite by flame or spark.

.11.4 Test validity criteria

e development of the fire shall be such that the curve m against time, ¢, falls within the lim
Figure 34. That-is, the end-of-test condition m = 0,1 dB/m occurs between 540 s and 9
> 0,01 dB/m«

proximately 240 s.

DO x 100 x 100) mm. Place the tray on a 2 mm thick sheet metal base plate with dimgnsions of

ling of the

its shown
b0 s after

TE The'time taken for m to exceed 0,01 dB/m is indeterminate for this size fire, although could be
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— all of
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7.12.1 Fy
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7.12.2 A

Burn the
(175 x 17
approxim

NOTE

small quantities\of fuel used in the reduced test fires.

1el

0,01 SM I}

m>0,01 I (m>0,01)+540 t(s)
(m>0,01)+120 (m>0,01)+960

I
I
I
I
I
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I
|
|
|
I
|
[
I
[

Figure 34 — Limits for m against time, t, Fire TF5a

f-test condition shall be when
,1 dB/m;
200 s; or

the specimens have generated an alarm signalywhichever is the earlier.

t fire TF5b — Liquid (heptane) medium fire

ately 200 g of a mixture ofwn-heptane (purity = 99 %) with approximately 3 % of tolue
99 %), by volume. The preeise quantities may be varied to obtain valid tests.
Frangement

heptane/toluené€mixture in a square 2 mm thick steel tray with dimensions of approximatg
5 x 100) mm>xPlace the tray on a 2 mm thick sheet metal base plate with dimensions
ately 330 mun x 330 mm, as shown in Figure 35.

The base:plate may be the tray used in TF5 and is needed to act as a heat sink to avoid boiling of t

)ly
of

he

30
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Key

1 tl Cly
2 | base plate

Figure 35 — Arrangement of tray and base plate

7.12.3 Ignition

Ighite by flame or spark.

7.12.4 Test validity criteria

THe development of the fire shall be such that the curve m against time, t, falls within the limjfts shown
in|Figure 36. That is, the end-of-test condition m = 0,1.dB/m occurs between 540 s and 960 s after
mp 0,01 dB/m.

NQTE The time taken for m to exceed 0,01 dB/m\is indeterminate for this size fire, although could be
approximately 240 s.

= A

=)

503 p——— S —————

g

0,01 j

= | >
m>0,01 } (m>0,01)+540 t(s)
(m>0,01)+120 (m>0,01)+960

Figure 36 — Limits for m against time, t, Fire TF5b

7.12.5 End-of-test condition

The end-of-test condition shall be when
— m=0,3dB/m;

— tg>1200s; or

— all of the specimens have generated an alarm signal, whichever is the earlier.
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7.13 Test fire TF6 — Liquid (methylated spirit) fire

7.13.1 Fuel

Methylated spirits at least 90 % ethanol C2Hs0H to which has been added 10 % denaturant impurity
(methanol).

7.13.2 Arrangement

Burn the methylated spirit in a container made from 2 mm thick sheet steel, base surface, 1 900 cm?
area, dimpnsions approximately 43,5 cm x 43,5 cm x 5 cm high.

7.13.3 Vplume

Use apprgximately 1,5 1 of methylated spirit.

7.13.4 Ignition

Ignite by flame or spark.

7.13.5 Test validity criteria

The development of the fire shall be such that the curve of temperature, 7, against time, ¢, falls within the
hatched dreas shown in Figure 37. That is, at the end-of-test condition 80 °C < AT < 100 °C and t < 450 s.

A

T°C)

100

80

35
15

Y

450
t(s)

Figure 37 — Limits for T against ¢, Fire TF6

7.13.6 End-of-test condition

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

— tg>450s;0or

— all of the specimens have generated an alarm signal, whichever is the earlier.
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7.14 Test fire TF7 — Slow smouldering (pyrolysis) wood fire

7.14.1 Fuel

Approximately ten dried beechwood sticks, each stick having dimensions of 75 mm x 25 mm x 20 mm.

7.14.2 Conditioning

Dry the sticks in a heating oven so the moisture content is less than 3 %.

7.14.3 Preparation

If hecessary, transport the sticks from the oven in a closed plastic bag and open the.bag jug
laying out the sticks in the test arrangement.

7.14.4 Hotplate

t prior to

THe hotplate shall have a 220 mm diameter grooved surface with eight Concentric grooves with a

diftance of 3 mm between grooves. Each groove shall be 2 mm deep(and 5 mm wide, with
grpove 4 mm from the edge. The hotplate shall have a rating of approgimately 2 kW.

Megasure the temperature of the hotplate by attaching a senser to the fifth groove, counted
ge of the hotplate, and securing the sensor to provide a good thermal contact.

7.14.5 Arrangement

Arnrange the sticks radially on the grooved hotplate-surface, with the 20 mm side in contact

the outer

from the

with the

sufrface such that the temperature probe lies betweén the sticks and is not covered, as shown in Figure 7.

THhe ceiling height of the test laboratory shall'\be 3 m.

7.14.6 Heating rate

Pdwer the hotplate such that its temperature rises in accordance with Figure 38.

A

T (°C)

470

205 A

Figure 38 — Slow smouldering (pyrolysis) wood fire hotplate temperature vs. time
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7.14.7 Test validity 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, ¢, fall within the hatched areas shown
in Figures 39 and 40, respectively. That is, 1,35 < y < 2,00 and 50 min < ¢t < 75 min at the end-of-test
condition mg = 1,15 dB/m.

= A
Py
0
S
I 9 Sl ettt —— e S
|
|
| |
0,1 | i
O 001 135 2

Figure 39 — Limits for m against y, Fire TF7

m (dB/m)

1,15 1

0,2 |
0,05
0

Figure 40 —Limits for m against time, ¢, Fire TF7

7.14.8 VIriables

The number of sticks, the €ate of temperature increase of the hotplate and the degree of conditioning|of
the wood|may be varied.in order for the test fire to remain within the profile curve limits.

7.14.9 Enhd-of-test condition

The end-¢f-testicondition shall be when

— mg = 51548/
— tg> 75 min; or

— all the specimens have generated an alarm signal.

7.15 Test fire TF8 — Low temperature black smoke (decalin) liquid fire

7.15.1 Fuel

Decalin (decahydronaphtaline for synthesis; amixture of cisand transisomers; C1gH1g; M = 138,25 g/mol;
11=0,88 kg).
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7.15.2 Arrangement

2012(E)

Burn the decalin in a square steel tray with dimensions approximately 12 cm x 12 cm and 2 cm depth.

7.15.3 Volume

Use approximately 170 ml of decalin.

7.15.4 Ignition

Ig
us

7

TH
in

hite by flame or spark. A small quantity of a clean burning material (5 g of ethanol C;H50}1
ed to assist ignition.

.15.5 Test validity criteria

e development of the fire shall be such that the curves of m againsty, m againsttime, t and, for
Corporating carbon monoxide sensors, S against time, ¢, fall within the limits.shown in Figu

a

d 43 respectively. Thatis, 4,5 <y <9,0 and 550 s <t <1 000 s at the end-of-test condition mg =

and 4 ul/1 < S <8 ul/l at end-of-test condition t = 450 s.

F
re

Dy

TH
ex
an
o

r detectors incorporating carbon monoxide sensors, if the end, of test condition, mg = 1,]
hched before all the specimens have responded, then the test is(only considered valid if S > 4

Iring the test, the maximum in temperature rise until the-end-of-test, AT, shall not exceed 1

e test condition can be changed to get the specified ‘profile of test fire if it was not prod
ample, the height of room or the position of fire may.be altered to ensure the smoke reaches t
d the tray may be kept cool (e.g. by using heavier@rade steel or by placing the tray in an out
pling water) to ensure AT does not rise above 10 K.

A

m (dB/m)

0,5 4,5 9,0

Figure 41 — Limits for m against y, Fire TF8
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0,5

=

t(s)

90 550 1000

Figure 42 — Limits for m against time, ¢, Fire-TF8

S (ui/1)

=

t(s)

Figure 43 — Limits for S against time, t Fire TF8

7.15.6 End-of-test condition

The end-of-test condition shall be when

— mg=1,7dB/m;

— tg>1000s;

— for detectors incorporating carbon monoxide sensors, S > 8 pul/l; or

— all of the specimens have generated an alarm signal, whichever is the earlier.
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7.16 Test fire TF9 — Deep seated smouldering cotton fire

7.16.1 Fuel

An unused white towel, made from 100 % cotton, having dimensions 50 cm x 100 cm, and a density of
540 g/m?2.

7.16.2 Conditioning

Dry the towelin an oven at 40 °C for a period of atleast 12 h

7.16.3 Arrangement

Fold the towel three times to give a rectangle 30 cm x 25 cm, the first fold being on the long dimension.
Place the towel on a base formed from aluminium foil with the edges folded up to.ferm a tray.

Form approximately 2 m of resistance wire, having a specific resistance of approximately § Q/m, as
shpwn in Figure 40.

NOTE Nichrome wire is a suitable resistance wire for this test.

Place the whole 2 m length of resistance on the towel and fold the towel as shown in Figure 44 o achieve
the deep seated fire condition intended.

2 3

—_

/

4 5
Key
1| firstfold
2 | second fold
3 | third fold
4 | resistanceé wire
5| towel;1 000 mm x 500 mm

Figure 44 — Arrangement of the cotton towel and ignition source

7.16.4 Ignition

Connect the resistance wire to a 20 V / 5 A power supply. The start of the test corresponds with the
instant of switching on the supply.

Supply power to the ignition source throughout the test.

NOTE The input voltage can be adjusted to change the heating rate to achieve the required profile curves
shown in Figures 41 and 42.
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7.16.5 Test validity criteria

The development of the fire shall be such that the curves of S against m, and S against time, ¢, fall within
the hatched areas shown in Figures 45 and 46, respectively. Thatis, 0,15 <m < 0,3 and 20 min < ¢t <30 min
at the end-of-test condition Sg = 100 ul/1.

S (/D

20

>

m (dB/m)

Figure 45 — Limits for S against m, Fire TF9

S (u/D)

100 f——————m5——— <<

8 20 30
t (min)

Figure 46 — Limits for § against time, ¢, Fire TF9

7.16.6 End-of-test condition

The end-of-test condition shall be when
— Sg =100 ul/L;

— tg > 30 min; or

— all of the specimens have generated an alarm signal, whichever is the earlier.
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m value for different light beam lengths

Annex A
(normative)

ISO/TS 7240-9:2012(E)

The absorbance index is designated m and expressed in decibels per metre (dB/m). The absorbance

inflex m is given by Formula (A.1):

d P

where

d isthe distance, expressed in metres, travelled by the light in the testiaerosol or smokg
the light source to the light receiver;

Py isthe radiated power received without test aerosol or smoke;

P isthe radiated power received with test aerosol or smoke.

(A1)

b, from

Table Al
m values Beam length d = 0,38 m Beam length d = 0,5 m
dB/m Transmi(;sion rate Obscurao/tion rate Transmiojsion rate Obscurao/tlon rate
0 0 0 0
0,00 100,00 0,0 100,00 0,0
0,05 99,6 0,4 99,4 0,4
0,10 99,1 09 98,9 1,1
0,15 98,7 1,3 98,3 1,7
0,20 98,3 1,7 97,7 2,3
0,25 97,8 2,2 97,2 2,9
0,30 97,4 2,6 96,6 3,4
0,35 97,0 3,0 96,1 39
0,40 96,6 3,4 95,5 4,5
0,45 96,1 39 95,0 5,0
0,50 95,7 4,3 94,4 5,6
0,60 949 5.1 93.3 6.7
0,70 94,1 59 92,3 7,7
0,80 93,2 6,8 91,2 8,8
0,90 92,4 7,6 90,2 9,8
1,00 91,6 8,4 89,1 10,9
1,10 90,8 9,2 88,1 11,9
1,15 90,4 9,6 87,6 12,4
1,20 90,0 10,0 87,1 12,9
1,30 89,2 10,8 86,1 13,9
1,40 88,5 11,5 85,1 14,9
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Table A.1
Beam length d = 0,38 m Beam length d=0,5m
m values
dB/m Transmission rate Obscuration rate Transmission rate Obscuration rate
% % % %
1,50 87,7 12,3 84,1 15,9
1,60 86,9 13,1 83,2 16,8
1,70 86,2 13,8 82,2 178
1’8'\ Q:'A 1/I'A Q1‘Q 1Q"7
1,90 84,7 15,3 80,4 196
2,0p 839 16,1 794 20,6)
2,10 83,2 16,8 78,5 215
NJ
2,2 82,5 17,5 77,6 %224
2,3 81,8 18,9 76,7 ~ V7 233
24D 81,1 18,9 759 (37 241
2,5p 80,4 19,6 750 5 25,0
\v
2,6 79,7 20,3 74,1 %, 259
\J
2,70 79,0 21,0 733 26,7
2,8) 78,3 21,7 Q724 27,6
2,9 77,6 22,4 LA 716 28,4
3,0p 76,9 231 P 708 29,2
3,10 76,2 238 OV 70,0 30,0
3,2 75,6 244 -0 69,2 30,8
3,3 74,9 254 68,4 31,6
N
3,40 74,3 N25,7 67,6 32,4
'\\\J‘
3,5 73,6 ) 264 66,8 33,2
3,6 73,0 R 27,0 66,1 33,9
3,70 723 _OF 27,7 65,3 34,7
3,8 717 - 28,3 64,6 35,4
390 7185~ 289 63,8 36,2
4,0 ~705 29,5 63,1 369
4,10 699 30,1 62,4 37,6
\
4,2 ' 69,2 30,8 61,7 38,3
N

43) o} 68,6 31,4 61,0 39,0
4,4 68,0 32,0 60,3 39,7
4,50 67,5 32,5 59,6 40,4
4,60 66,9 33,1 589 41,1
4,70 66,3 33,7 58,2 41,8
4,80 65,7 34,3 57,5 42,5
4,90 65,1 34,9 569 43,1
5,00 65,6 35,4 56,2 43,8

40

© ISO 2012 - All rights reserved



https://standardsiso.com/api/?name=1fc263de7d5a2a2d06fabedbc2c985e5

ISO/TS 7240-9:2012(E)

Table A.2
Beam length d=1,0 m Beam length d = 2,0 m
m values
dB/m Transmission rate Obscuration rate Transmission rate Obscuration rate

% % % %

0,00 100,0 0,0 100,0 0,0
0,05 98,9 11 97,7 2,3
0,10 97,7 2,3 95,5 4,5

bt5 Y6r6 34 933 67

®

0,20 95,5 4,5 91,2 N8
0,25 94,4 5,6 89,1 7109
0,30 93,3 6,7 87,1 o0 129

NS

0,35 92,3 7,7 851 . 149
0,40 91,2 8,8 832 . 16,
0,45 90,2 9,8 81,3\~ 18}

’ ) ) AX )
0,50 89,1 10,9 a9 20,
0,60 87,1 129 75,9 24,)

A
0,70 85,1 14,9 < 24 27,6
0,80 83,2 168 4 69,2 30,
N
0,90 81,3 187 . 66,1 339
N
1,00 79,4 206,¢ 63,1 36,9
1,10 77,6 22, 60,3 39}
1,15 76,7 @233 589 41,]
1,20 759 WO 241 57,5 42,5
1,30 74,1 N 259 55,0 45,0
1,40 724 ()] 27,6 52,5 47,5
1,50 70,8 . ° 29,2 50,1 49,9
1,60 692)" 30,8 47,9 52,]
1,70 676 32,4 45,7 54,8
1,80 661 339 43,7 56,8
190 47 646 35,4 41,7 58,8
'

2,00 63,1 369 39,8 60,
2,100)" 61,7 38,3 38,0 62,
J 60,3 39,7 36,3 63,7
2,30 58,9 41,1 34,7 65,8
2,40 57,5 42,5 33,1 669
2,50 56,2 43,8 31,6 68,4
2,60 55,0 45,0 30,2 69,8
2,70 53,7 46,3 28,8 71,2
2,80 52,5 475 27,5 72,5
2,90 51,3 48,7 26,3 73,7
3,00 50,1 499 25,1 74,9
3,10 49,0 51,0 24,0 76,0
3,20 47,9 52,1 22,9 77,1
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Table A.2
m values Beam lengthd=1,0 m Beam lengthd=2,0 m
dB/m Transmi(;sion rate Obscurao/tion rate Transmi(;sion rate Obscurao/tion rate
(V] (1] (1] (1]
3,30 46,8 53,2 21,9 78,1
3,40 45,7 54,3 20,9 79,1
3,50 44,7 55,3 20,0 80,0
3,6'\ AQ”7 EQ’Q 10'1 Qn'Q
3,70 42,7 57,3 18,2 81,8~ U
3,8 4,7 58,3 174 82,6)
390 40,7 59,3 16,6 834
4,0 39,8 60,2 15,8 %842
4,10 389 61,1 15,1 ~ V7 849
4,2 38,0 62,0 s (L7 855
4,3 37,2 62,8 138 o\ 86,2
4,4] 36,3 63,7 13256 % 86,8
4,5) 35,5 64,5 126 87,4
4,6) 34,7 65,3 OM2,0 88,0
4,70 33,9 66,1 REEE: 88,5
4,8) 33,1 669 110 89,0
490 32,4 676 - 10,5 89,5
5,0 31,6 684 .0 10,0 90,0
~N
xO
O
<
Q-
O
O
o
O
Q~
X
Y
e
o)

42
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Annex B
(normative)

y value

The dimensionless y values are calculated as given in Formula (B.1):

ISO/TS 7240-9:2012(E)

I, 1 r\q/
—_0_ B.1
Y= ’ Q (B.1)
where @9
I, istheionization (MIC) current in aerosol-free air; /\q/
I istheionization (MIC) current with test aerosol or smoke. 06%
&
Table B.1 Qs\
yvalue x value QQ Ionization current
(Io-1)/Io \ pA
0,00 0,000 100,0
%
0,05 0,025~ 97,5
0,10 0,049 95,1
0,15 0,072 92,8
0,20 ~ x0 0,095 90,5
W\
0,25 O 0117 88,3
0,30 . 0,139 86,1
0,35 R 0,160 84,0
0,40 cy>’ 0,180 82,0
0,45 %Q ‘ 0,200 80,0
0,5 o)\ 0,219 78,1
0,6.) 0,256 74,4
7 0,291 70,9
o8 0,323 67,7
AN 09 0,353 64,7
2 10 0,382 618
1,1 0,409 59,1
1,2 0,434 56,6
1,3 0,457 54,3
1,4 0,479 52,1
1,5 0,500 50,0
1,6 0,519 48,1
1,7 0,538 46,2
1,8 0,555 44,5
19 0,571 42,9
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