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INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 11-2: Test flames — 1 kW nominal pre-mixed flame —
Apparatus, confirmatory test arrangement and guidance

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compriging
gIl national electrotechnical committees (IEC National Committees). The object of IEC.'is 'to promote
nternational co-operation on all questions concerning standardization in the electrical and electronic fields| To
his end and in addition to other activities, IEC publishes International Standards, Technic¢al Specificatipns,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ,referred to as ‘IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interegted
n the subject dealt with may participate in this preparatory work. International, "governmental and non-
bovernmental organizations liaising with the IEC also participate in this preparation. IEC collaborates clogely
ith the International Organization for Standardization (ISO) in accordance,With conditions determined by
pgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express;-as-nearly as possible, an internatipnal
consensus of opinion on the relevant subjects since each technical ‘committee has representation fron| all
nterested IEC National Committees.

EC Publications have the form of recommendations for international use and are accepted by IEC Natipnal
Committees in that sense. While all reasonable efforts are miade to ensure that the technical content of [[EC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for [any
misinterpretation by any end user.

n order to promote international uniformity, IEC National Committees undertake to apply IEC Publicatfons
ransparently to the maximum extent possible in ‘their national and regional publications. Any diverggnce
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicated in
he latter.

EC itself does not provide any attestation.@f* conformity. Independent certification bodies provide conforfnity
hssessment services and, in some areas,@ccess to IEC marks of conformity. IEC is not responsible for [any
services carried out by independent certification bodies.

All users should ensure that they have-the latest edition of this publication.

No liability shall attach to IEC-of its directors, employees, servants or agents including individual experts |and
members of its technical commiftees and IEC National Committees for any personal injury, property damagp or
pther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees) jand
Expenses arising out of, the publication, use of, or reliance upon, this IEC Publication or any other |IEC
Publications.

Attention is drawn to~the Normative references cited in this publication. Use of the referenced publications is
ndispensable far the correct application of this publication.

Attention isddrawn to the possibility that some of the elements of this IEC Publication may be the subjeqt of
patent rights.M[EC shall not be held responsible for identifying any or all such patent rights.

s‘redline version of the offi

cial IEC Standard allows the user to identify the changes
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International Standard IEC 60695-11-2 has been prepared by IEC technical committee 89:
Fire hazard testing.

The text of this International Standard is based on the following documents:

Fu

thel report on voting indicated in the above table.

Thi

Thi
20

It

ISQ/IEC Guide 51.

Thi
edi

In this standard, the following print types are uséd:

Al
be

Pa
Pa
Pa

Pa
Pa

Pa
Pa

CDV Report on voting
89/1327/CDV 89/1354/RVC

| information on the voting for the approval of this International Standard can be foun

s document has been drafted in accordance with the ISO/IEC Directives, Part 2,

3. It constitutes a technical revision.

has the status of a basic safety publication in accordance wijth IEC Guide 104 4§

tion:

addition of an alternative production of the test flame§

deletion of Annex B.

terms defined within Clause 3: in boldtype

st of all the parts in the IEC 60695 5eries, under the general title Fire hazard testing
found on the IEC web site.

t 11 consists of the following.parts:

arrangement.and guidance

s third edition of IEC 60695-11-2 cancels and replaces the second editjon~-published i

t\4411: Test flames — Determination of the characteristic heat flux for ignition fron

non-contacting flame source

Part 11-20: Test flames — 500 W flame test methods
Part 11-30: Test flames — History and development from 1979 to 1999

Part 11-40: Test flames — Confirmatory tests — Guidance

nd

s edition includes the following significant technical changes with respect to the previgus

an

t11-2: Test flames(—)1 kW nominal pre-mixed flame — Apparatus, confirmatory fest

t 11-3:  Test flames — 500 W flames — Apparatus and confirmational test methods

t 11-4:  Test'flames — 50 W flame — Apparatus and confirmational test method

t 11-5: Test flames — Needle-flame test method — Apparatus, confirmatory fest
arrangement and guidance

t 1110: Test flames — 50 W horizontal and vertical flame test methods
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The committee has decided that the contents of this document will remain unchanged until the
stability date indicated on the IEC website under "http://webstore.iec.ch" in the data related to
the specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
thdt it contains colours which are considered to be useful for the correct understanding
of |ts contents. Users should therefore print this publication using a colour_printer.
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INTRODUCTION

In the design of any electrotechnical product, the risk of fire and the potential hazards
associated with fire need to be considered. In this respect the objective of component, circuit,
and product design, as well as the choice of materials, is to reduce to acceptable levels the
potential risks of fire during normal operating conditions, reasonable foreseeable abnormal
use, malfunction, and/or failure. The IEC has developed IEC 60695-1-10 [1]1, together with its
companion, IEC 60695-1-11 [2], to provide guidance on how this is to be accomplished.

The primary aims of IEC 60695-1-10 and IEC 60695-1-11 are to provide guidance on how:

a) [to prevent ignition caused by an electrically energized component part, and

b) |to confine any resulting fire within the bounds of the enclosure of the electrotechnical
product in the event of ignition.

Segondary aims of these documents include the minimization of any flame spread beyond fhe
prdduct’s enclosure and the minimization of harmful effects of fire effluents such as hgat,
smpke, toxicity and/or corrosivity.

Firgs involving electrotechnical products can also be initiated ffrom external non-electrical
soyrces. Considerations of this nature should be dealt with in the-overall fire risk assessmept.

flame, and provides a description of the principle of a eonfirmation procedure to check that
the| effective power output of the flame is as intended{Guidance on confirmatory tests for fest
flames is given in IEC TS 60695-11-40 [3].

IEG 60695-11-2 provides a description of the apparatus\required to produce a 1 kW Est
t

This part of IEC 60695 may involve hazardous. materials, operations, and equipment. It dges
nof purport to address all of the safety problems associated with its use. It is the responsibllity
of the user of this international standardste“establish appropriate safety and health practi¢es
and determine the applicability of regulatory limitations prior to use.

1 Numbers in square brackets refer to the bibliography.
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1

This part of IEC 60695 gives the requirements for the production and confirmation-bo
nominal 1 kW propane/air pre-mixed-test flame for use in fire hazard testing.

Thils basic safety publication is intended for use by technical committees in the (preparatior

FIRE HAZARD TESTING -

Part 11-2: Test flames — 1 kW nominal pre-mixed flame —
Apparatus, confirmatory test arrangement and guidance

Scope

of

stapdards in accordance with the principles laid down in IEC Guide 104 [4] &nd

ISQ/IEC Guide 51 [5].

On

bagic safety publications in the preparation of its publications.

The requirements, test methods or test conditions of this basic safety publication will
apply unless specifically referred to or included in the relevant publications.

2

The¢ following documents are referred to in thextext in such a way that some or all of th
content constitutes requirements of this document. For dated references, only the ediTon
cited applies. For undated references, the.Jatést edition of the referenced document (includ

any

e of the responsibilities of a technical committee is, wherever applicable, to make us¢g

Normative references

amendments) applies.

of

hot

eir

ng

IEQ 60584-1:4995, Thermocouples-— Part 1:—Reference—tables EMF specifications and

tol¢rances

Amendment 1:1989

ISQ/IEC 13943:2008,/Fire safety — Vocabulary

ng

3 | Terms-and definitions

For the. purposes of this document, the terms and definitions given in ISO/IEC 13943:20
some‘of which are reproduced below for the user’s convenience, as well as the follow|
apply.

3.1

combustion
exothermic reaction of a substance with an oxidizing agent

Note 1 to entry Combustion generally emits fire effluent accompanied by flames and/or glowing.

[SOURCE: ISOHEC 13943:2008, definition 4.46]

3.2

draught-free environment
space in which the results of experiments are not significantly affected by the local air speed
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Note 1 to entry A qualitative example is a space in which a wax candle flame remains essentially undisturbed.
Quantitative examples are small-scale fire tests in which a maximum air speed of 0,1 mxs' or 0,2 m x s
sometimes specified.

[SOURCE: ISOAEC 13943:2008, definition 4.70]

3.3

flame, noun

rapid, self-sustaining, sub-sonic propagation of combustion in a gaseous medium, usually
with emission of light

[SQURCE: ISOAEC 13943:2008, definition 4.133]

3.4
pre-mixed flame
flame in which combustion occurs in an intimate mixture of fuel and oxidizingragent

[SOQURCE: ISOHEC 13943:2008, definition 4.259]

3.5
standardized 1 kW test flame
test flame conforming to this international standard and meeting‘all of the requirements giyen
in Clauses 4 to 6

4 | Burner/supply arrangement

4.1 Requirements
A gtandardized 1 kW test flame, accordingo this method, is one that is produced

e |using hardware according to Figure A.1 to Figure A.1,
e |supplied with propane gas of purity'not less than 95 %,
e [supplied with air essentially free of oil and water.

The¢ flame shall be symmetrical, stable and give a result of 46 s + 6 s in the confirmatory fest
degcribed in Clause 6.

The¢ confirmatory test)arrangement shown in Figure A.8 shall be used.

4. Apparatus and fuel
4.21 Burner

The burner shall be in accordance with Figure A.1 to Figure A.5 inclusive.

NOTE The gas injector and flame stabilizer are removable for cleaning purposes.
4.2.2 Flow control
Flow controllers shall be used and shall be capable of:

e the measurement and control of a propane gas flow rate of about 650 cm3/min at 23 °C
and 0,1 MPa, with an adequate accuracy—ef=29% to measure within the tolerance
specified in the relevant test method (see Clause 5),

e the measurement and control of an air flow rate of about 10 dm3/min at 23 °C and
0,1 MPa, with an adequate accuracy-ef+2-% to measure within the tolerance specified in
the relevant test method (see Clause 5).
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NOTE Mass flow controllers-will-probably have been found to be-used-in-order suitable to meet the requirements
of Clause 5.

4.2.3 Copper block

A copper block 9 mm in diameter, with a mass of 10,00 g £ 0,05 g in the fully machined but
undrilled state, as described in Figure A.7, shall be made from electrolytic tough pitch copper
Cu-ETP USN C11000 [6].

4.2.4 Thermocouple

AW mineral-insulated, metial-sheathed finerWire
thermocouple with an insulated junction, shall be used for measuring the temperature of fhe
copper block. It shall have an overall nominal diameter of 0,5 mm and wires of, for@&xample,
NiCr and NiAl (type K), in accordance with IEC 60584-1, with the welded point located insjide
thel sheath. The sheath shall consist of a metal resistant to continuous qperation af a

tenpperature of at least 1 050 °C. Thermocouple tolerances shall be in_accordance with
IEG-680584-2 60584-1, class 1.

NOTE A sheath made from a nickel-based, heat resistant alloy (such as Inconel 6002) will satisfy the above
reqliirements.

The preferred method of fastening the thermocouple to the copper block is by first ensurfing
that the thermocouple is inserted to the full depth of the holejand then by compressing the
copper around the thermocouple as shown in Figure A.8.

4.2.5 Temperature/time indicating/recording devices

of the time for the copper block to heat up.frfom 100 °C + 5°C to 700 °C + 3 °C witlh a

Thf temperature/time indicating/recording devicestshall be appropriate for the measurem'fnt
tolgrance on the measured time of + 0,5 s.

4.2.6 Laboratory fumehood/chamber

The laboratory fume hood/chamber shall have an inside volume of at least 1,0 m3. The
chamber shall provide a draught-free environment, whilst allowing normal thermal
cirgulation of air around the. test specimen. The chamber shall permit observation of testg in
pragress. Unless otherwige stated in the relevant specification, the inside surfaces of the
chamber shall be of a darkcolour. When a lux meter, facing towards the rear of the champfer,
is positioned in place«ofthe test specimen, the recorded light level shall be less than 20 Ix.

For safety andconvenience,—it-is—desirable—that this enclosure (which can be complelely
cloped)—-is sheuld be fitted with an extraction device, such as an exhaust fan, to remgve
prgducts of~combustion which-may could be toxic. If fitted, the extraction device shall|be
turned off-during the test and turned on immediately after the test to remove the fire effluents.
A fositive'closing damper may be needed.

NOTE 1 The amount of oxygen available to support combustion of the test specimen is important for the conduct
of this flame test. For_tests conducted by this method when burning times are prolonged, chambers having an
inside volume of 1,0 m3 may not be sufficient to produce accurate results.

NOTE 2 Placing a mirror in the chamber, to provide a rear view of the test specimen, has been found to be useful.

dem d A- This information is given for the
convenience of users of thls international standard and does not constitute an endorsement by the IEC of the
product named. Equivalent products may be used if they can be shown to lead to the same results.
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5 Production of the test flame

5.1 Selection of the method

Unless otherwise specified in the relevant standard, method A shall be used.

5.2 Method A

Set up the burner supply arrangement according to Figure A.6 ensuring leak-free connections
and place the burner in the laboratory fume hood/chamber.

Ignfite the gas and adjust the gas and air flow rates to the following values.

The volume flow rate of propane gas shall be equivalent to 650 cm3/min + 10 cm3fmin when
mejasured at 23 °C and 0,1 MPa.

The volume flow rate of air shall be equivalent to 10,0 dm3/min + 0,3 dm3/min when measufed
at 23 °C and 0,1 MPa.

NOTE These volume flow rates correspond to mass flow rates of 1,184 g/min+ 0,018 g/min for propane [gas
(density at 23 °C and 0,1 MPa = 1,821 g/dm3), and 11,64 g/min + 0,35 g/min f@nair (density at 23 °C and 0,1 WIPa
= 1}1764 g/dm3).

The¢ flame shall appear stable and symmetrical on examination.

5.3 Method B (alternative)

Sef up the burner supply arrangement according.to Figure A.6 ensuring leak-free connectipns
and place the burner in the laboratory fume hoed/chamber.

Ignjite the gas and adjust the gas and air\fléw rates to the following values.

The¢ volume flow rate of propane,gas shall be equivalent to 650 cm®/min + 30 cm®/min when
mejasured at 23 °C and 0,1 MPa.

Th¢ volume flow rate of ait_shall be equivalent to 10,0 dm®min + 0,5 dm®*min when measufed
at 23 °C and 0,1 MPa.

NOTE These volumg flow rates correspond to mass flow rates of 1,184 g/min + 0,054 g/min for propane |gas
(density at 23 °C and 071 MPa = 1,821 g/dm?®), and 11,64 g/min + 0,58 g/min for air (density at 23 °C and 0,1 MRa =
1,17164 g/dm?3).

The¢ flame shall appear stable and symmetrical on examination.

6 [Confirmation of the test flame

6.1 Principle

The time for the temperature of the copper block, described in Figure A.6, to increase from
100 °C £ 5 °C to 700 °C + 3 °C shall be 46 s + 6 s when the flame test arrangement of Figure
A.8 is used.

6.2 Frequency of confirmatory tests
The confirmatory test shall be done;

a) when the gas supply is changed, or test equipment is replaced, or when data are
questioned,;
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and either
b) before use of the test flame if the period between use exceeds one month;
or
c) atleast once a month if the period between use is less than or equal to one month.

6.3 Procedure

Set up the burner supply and confirmatory test arrangement according to Figure A.8 in the
laboratory fume hood/chamber, ensuring leak-free gas connections.

Te||nporarily remove the burner away from the copper block to ensure there is no influencq of
thel flame on the copper block during the preliminary adjustment of gas and air flow rates’.

Ignfite the gas and adjust the gas and air flow rates to the values specifiednin Clause 5.
Ensure that the flame is symmetrical. The approximate dimensions of the flame (see Figlre
1),|when measured in the laboratory fume hood/chamber and viewed in subdued light, are|as
follpws:

e |blue cone height: 46 mm to 78 mm;

e |overall flame height: 148 mm to 208 mm.

Wdit for a period of at least 5 min to allow the burner conditions’to reach equilibrium.

Wi]’h the temperature/time indicating/recording devices-operational, re-position the burper
er the copper block.

Determine the time for the temperature of, the block to increase from 100 °C + 5 °C| to
70{ °C £ 3 °C. If the time is 46 s + 6 s, record the gas and air flow rates and repeat the
I

prdcedure two additional times until thre€vsuccessive determinations are each 46 s + 6 s.
Allpw the block to cool naturally in air_tg below 50 °C between determinations. If the timg of
any determination is not 46 s + 6 s;.(then all parts of the apparatus should be checked| to
engure that they are in accordance with this international standard.

NOTE At temperatures above 700~°€C, the thermocouple can easily be damaged; therefore, it is advisabl¢ to
remove the burner immediately afterreaching 700 °C.

If the copper block hasinot been used before, make a preliminary run to condition the copper
block surface. Discard\the result.

7 | Recommended arrangements for use of the test flame

When—dsed—for—testing—equipment—unless—otherwise—stated—in—therelevantstandard—the
recommended distance from the top of the burner tube to the point on the surface of the test
specimen to be tested is approximately 100 mm and the burner shall be fixed in position

during the test.

NOTE The distance of 100 mm was chosen to give better reproducibility than the position where the tip of the
blue cone is in contact with the test specimen.

When used for testing strips of materials, where the operator may move the flame during the
test to follow the distorting or burning test specimen, the tip of the blue cone should be as
close as possible without touching the test specimen.

The burner shall be tilted in such a way that debris falling from the test specimen under test
does not fall into the burner.
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IEC

Key
1 Overall flame height (148 mm)to 208 mm)
2 Blue cone height (46 mim t6 78 mm)

Figure 1 — Flame dimensions
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Annex A
(normative)

Burner details, arrangements and confirmatory test

A.1 Burner construction

Burner—construction—is—demonstrated—in Figure A.1 through Figure A.8 illustrate the burner

assembly
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S

10

IEC

Burner barrel
Air manifold

Air supply tube

Flame stabilizer
Gas supply tube
Elbow block
Burner base
Gas jet

Parts 1, 2, 3, 4, and 5 are hard soldered on assembly.

Parts 7 and 8 may be hard soldered together, if necessary, to prevent gas
leakage.

Parts 8 and 9 may be fabricated in one piece, or otherwise fastened together, to
prevent gas leakage.

Parts 1, 2, 3, 5 and 6 are detailed in Figure A.2.
Parts 8 and 9 are detailed in Figure A.3.

Parts 7 and 10 are detailed in Figure A.4.

Part 4 is detailed in Figure A.5.

Figure A.1 — General assembly
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Dimensions in millimetres

Tolerances + 0,1 unless otherwise stated
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Figure A.2 —Pre-mixed Burner details (1)
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Matgrial: brass


https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

-16 - IEC 60695-11-2:2017 RLV © IEC 2017

Dimensions in millimetres

Tolerances # 0,1 unless otherwise stated

@14 x 1 pitch

Detail 9

210 x 1 pitch

i

Drill/tap three holes ¢
22,5 x 0,45 pitch

NOTE The shape of part 9 is given as an example.

Material: brass or any other suitable material.

Figure A.3 —Pre-mixed Burner details (2)

Detail 8
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IEC
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Dimensions in millimetres

Tolerances + 0,1, + 30’ (angular) unless otherwise stated

210 x 1 pitch

¢u o7

! @ #0,53-0,56

Y (drill 80,52)

. " '

A
350 |
& V-,/ </ v_ o
> 17— =
' £/ M
25 x 0,8 pitch
_P_
|
|
Detail 10
Detail 7 Gas inje€ior
IEC

Matkrial: brass

Figure A.4—Pre-mixed Burner details (3)
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Dimensions in millimetres

Tolerances + 0,1, + 30’ (angular) unless otherwise stated

45

Detail 4

IEC

Material: brass

Figure A.5 —Pre-mixed Burner details (4)


https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

IEC 60695-11-2:2017 RLV © IEC 2017 -19 -

A.2 Gas supply arrangement

Figure A.1 illustrates the gas supply arrangement to the burner.

L
3
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Q
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:\\
Q)O)
Q)Q
Q/O
N
. LN
Q @) IEC
QO
Key \
1 [Compressed air supply g\&
2 :A‘ir flow control and measurement \'\(\Q)
3 [Gas flow control and measurement $
4 [Gas supply A‘\Q)
Figure A.6 — E@nple of supply arrangement for burner
<
o
S
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O
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A.3 The copper block

Figure A.1 gives the dimensions of the copper block

Dimensions in millimetres

Tolerances + 0,1, + 30’ (angular) unless otherwise stated

29 + 0,01
ah
— | (-
A A
=)
p
+H
©
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o
p
+H
s
‘“_5
\ | Y
450+ 0,527
| |
; S
: =)
; +
i ™

IEC

The] copper block shall be polished on all{external surfaces.
Matrial: electrolytic copper Cu-ETP(USN C11000 [6]
Mags: 10,00 g + 0,05 g before.drilling

Figure A.7 — Copper block

A.4 Confirmatory test

Figure A.4"shows the arrangement of the apparatus for a confirmatory test.



https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

IEC 60695-11-2:2017 RLV © IEC 2017 -21-

Dimensions in millimetres

IEC

Key
1 Suspension point
2 Temperature indicating/recording device(s) and Time indicating/recording device(s)

3 After first ensuring that the thermocouple is inserted to the full depth of the hole, the copper is compressed
around the thermocouple to retain it without damage.

The mode of suspension of the copper block shall be such that the block remains essentially stationary during the
test.

Figure A.8 — Confirmatory test arrangement


https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

- 22 - IEC 60695-11-2:2017 RLV © IEC 2017

>
Nt

Key IEC 2938/13



https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

IEC 60695-11-2:2017 RLV © IEC 2017 - 23 -

Bibliography

[1] IEC 60695-1-10, Fire hazard testing — Part 1-10: Guidance for assessing the fire
hazard of electrotechnical products — General guidelines

[2] IEC 60695-1-11, Fire hazard testing — Part 1-11: Guidance for assessing the fire
hazard of electrotechnical products — Fire hazard assessment

[3] IEC TS 60695-11-40, Fire hazard testing — Part 11-40: Test flames — Confirmatory

tests Guidance

[4] IEC GUIDE 104:2040, The preparation of safety publications and the uselof’bgsic
safety publications and group safety publications

[5] ISO/IEC Guide 51:1999, Safety aspects — Guidelines for their inclusion. ity standards

[6] ISO 1337:1980, Wrought coppers (having minimum copper contents of 99,85 %) —
Chemical composition and forms of wrought products

NOTE This publication was withdrawn without replacement in 2000-03 by ISQ/TC 26. The replacement call ouf for
elegtrolytic tough pitch copper is: Cu-ETP USN C11000 [6].



https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756



https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

IEC 60695-11-2:2017-06(en-fr)

IEC IEC 60695-11-2

o
®

INTERNATIONAL
STANDARD

ORME &
¢

Edition 3.0 2017-06

INTERNATIONALE S

BASIC SAFETY PUBLICATION Q@
PUBLICATION FONDAMENTALE DE SECURITE ©

Fire hazard testing — O&
Part 11-2: Test flames — 1 kW nominal preﬁed flame — Apparatus,
confirmatory test arrangement and guiQ\ e

O

Essais relatifs aux risques du feu 10@
Partie 11-2: Flammes d’essai — F%q’ﬁlme a prémélange de 1 kW nominal —
’essai de vérification et préconisations

Appareillage, configuration p&@



https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

-2- IEC 60695-11-2:2017 © IEC 2017

CONTENTS

FOREWORD ...ttt ettt et et et ettt et et e et e et e et e et e e et e e e enns 3
LN I 2 1 1 L N 1 S 5
1 1T o 1= S 6
2 NOrMative refErENCES .. e 6
3 Terms and definitioNs ... 6
4 Burner/supply-arrangement 7
4.1 R QUITEMENTS ..o e g .7
4.2 Apparatus and fUuel.........coiiiiii e 7
4.21 BUIN T e B T
4.2.2 FIOW CONErol ... L T
4.2.3 Copper BIOCK ... e .8
4.2.4 Thermocouple. ... N .8
4.2.5 Temperature/time indicating/recording devices ..........fiiiiiieiii e .8
4.2.6 Laboratory fumehood/chamber ... @ ..8

5 | Production of the test flame ..o D ..8
5.1 Selection of the method ... AT ..8
5.2 =Y 4 o Yo I . SR .9
6.3 Method B (alternative).......ooooiiiii e .9

6 | Confirmation of the test flame ... N .9
5.1 T o o = .9
5.2 Frequency of confirmatory tests ... i, .9
5.3 Procedure ... 10

7 | Recommended arrangements for use of the testflame ..............c.ooiii . 10
Anpex A (normative) Burner details,\\arrangements and confirmatory test............................ 12
A1 BUrner CONSIrUCHION ... o e 12
A2 Gas sUPPlY arrangEIMeNT .. .. e 17
A3 The Copper DIOCK . ... e 18
A.4 CoNTirmM At O Y St e 18

=71 (1Yo = o 4 1728 (P 20
Figure 1 — FIame diMenSIiONS ...t 11
Figure Acdis="General assembly ... 13
Figure, A72 — BUrner details (1) ... e 13
Figore A3—Burrerdetats 25—+ 14
Figure A4 — BUurner details (3) ..ocuu e e e 15
Figure A5 — BUrner details (4) ...c..oee i 16
Figure A.6 — Example of supply arrangement for burner..............cooiiiiiiiiiii i, 17
Figure A.7 — COoPPEI BIOCK ..uuieiie e e 18

Figure A.8 — Confirmatory test arrangement...... ... 19


https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

IEC 60695-11-2:2017 © IEC 2017 -3-

1

2)

3)

4)

5)

6)

7)

8)

9)

Int¢rnational Standard IEC 60695-11-2 has been prepared by IEC technical committee

Fir

INTERNATIONAL ELECTROTECHNICAL COMMISSION

FIRE HAZARD TESTING -

Part 11-2: Test flames — 1 kW nominal pre-mixed flame —
Apparatus, confirmatory test arrangement and guidance

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization compri
bl national electrotechnical committees (IEC National Committees). The object of IEC.'is 'to pron]
nternational co-operation on all questions concerning standardization in the electrical and electronic fields
his end and in addition to other activities, IEC publishes International Standards, Technical Specificati
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter ,referred to as
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee intere
n the subject dealt with may participate in this preparatory work. Internatiopal, "governmental and 1
jovernmental organizations liaising with the IEC also participate in this prepatation. IEC collaborates clo
ith the International Organization for Standardization (ISO) in accordance;With conditions determined
hgreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expresss-as-nearly as possible, an internati
Consensus of opinion on the relevant subjects since each technical '‘committee has representation from
nterested IEC National Committees.

EC Publications have the form of recommendations for internatignal use and are accepted by IEC Nati
Committees in that sense. While all reasonable efforts are miade to ensure that the technical content of
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for
Mmisinterpretation by any end user.

n order to promote international uniformity, IEC Natienal Committees undertake to apply IEC Publicat
ransparently to the maximum extent possible in their national and regional publications. Any diverg¢g
between any IEC Publication and the corresponding;national or regional publication shall be clearly indicate
he latter.

EC itself does not provide any attestation.@f*conformity. Independent certification bodies provide confor
hssessment services and, in some areas,@@ccess to IEC marks of conformity. IEC is not responsible for
Bervices carried out by independent certification bodies.

All users should ensure that they have-the latest edition of this publication.

No liability shall attach to IEC-.of its directors, employees, servants or agents including individual experts
members of its technical committees and IEC National Committees for any personal injury, property damag
bther damage of any nature-whatsoever, whether direct or indirect, or for costs (including legal fees)
bxpenses arising out of, the publication, use of, or reliance upon, this IEC Publication or any other
Publications.

ndispensable for the correct application of this publication.

Attention isdrawn to the possibility that some of the elements of this IEC Publication may be the subjed
batent rights.M[EC shall not be held responsible for identifying any or all such patent rights.
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Attention is drawn"to~the Normative references cited in this publication. Use of the referenced publicationfs is

t of

b.hazard testing.

The text of this International Standard is based on the following documents:

CbhV Report on voting
89/1327/CDV 89/1354/RVC

Full information on the voting for the approval of this International Standard can be found in
the report on voting indicated in the above table.

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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This third edition of IEC 60695-11-2 cancels and replaces the second edition published in
2013. It constitutes a technical revision.

It has the status of a basic safety publication in accordance with IEC Guide 104 and
ISO/IEC Guide 51.

This edition includes the following significant technical changes with respect to the previous
edition:

e addition of an alternative production of the test flame;

e |deletion of Annex B.
In this standard, the following print types are used:
o |terms defined within Clause 3: in bold type

A l|st of all the parts in the IEC 60695 series, under the general title Fire hazard testing ¢an
be ffound on the IEC web site.

Part 11 consists of the following parts:
Paft 11-2: Test flames — 1 kW nominal pre-mixed flame .~ ‘Apparatus, confirmatory {est
arrangement and guidance

Paft 11-3: Test flames — 500 W flames — Apparatus and_confirmational test methods
Part 11-4:  Test flames — 50 W flame — Apparatus and confirmational test method

Part 11-5:  Test flames — Needle-flame testOmethod - Apparatus, confirmatory {fest
arrangement and guidance

Part 11-10: Test flames — 50 W horizontal and vertical flame test methods

Paft 11-11: Test flames — Determination)of the characteristic heat flux for ignition from a
non-contacting flame source

Paft 11-20: Test flames — 500 W flame test methods
Part 11-30: Test flames — History’and development from 1979 to 1999
Part 11-40: Test flames — Cénfirmatory tests — Guidance

Theé committee has decided that the contents of this document will remain unchanged until the
stapility date indicated-on the IEC website under "http://webstore.iec.ch” in the data related to
thel specific document. At this date, the document will be
e |reconfirmed;

e |withdrawn,

e |replaced by a revised edition, or

e |[amended.

IMPORTANT - The “colour inside” logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct understanding
of its contents. Users should therefore print this publication using a colour printer.
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INTRODUCTION

In the design of any electrotechnical product, the risk of fire and the potential hazards
associated with fire need to be considered. In this respect the objective of component, circuit,
and product design, as well as the choice of materials, is to reduce to acceptable levels the
potential risks of fire during normal operating conditions, reasonable foreseeable abnormal
use, malfunction, and/or failure. The IEC has developed IEC 60695-1-10 [1]1, together with its
companion, IEC 60695-1-11 [2], to provide guidance on how this is to be accomplished.

The primary aims of IEC 60695-1-10 and IEC 60695-1-11 are to provide guidance on how:

a) [to prevent ignition caused by an electrically energized component part, and

b) |to confine any resulting fire within the bounds of the enclosure of the electrotechnical
product in the event of ignition.

Segondary aims of these documents include the minimization of any flame spread beyond fhe
prdduct’'s enclosure and the minimization of harmful effects of fire effluents such as hgat,
smpke, toxicity and/or corrosivity.

Firgs involving electrotechnical products can also be initiated from external non-electrical
soyrces. Considerations of this nature should be dealt with in the-overall fire risk assessmept.

flame, and provides a description of the principle of a eonfirmation procedure to check that
the| effective power output of the flame is as intended{Guidance on confirmatory tests for fest
flamnes is given in IEC TS 60695-11-40 [3].

IEG 60695-11-2 provides a description of the apparatus\rfequired to produce a 1 kW tEst
t

Thils part of IEC 60695 may involve hazardous. materials, operations, and equipment. It dges
nof purport to address all of the safety problems associated with its use. It is the responsibllity
of the user of this international standardste“establish appropriate safety and health practites
and determine the applicability of regulatory limitations prior to use.

1 Numbers in square brackets refer to the bibliography.
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FIRE HAZARD TESTING -

Part 11-2: Test flames — 1 kW nominal pre-mixed flame —
Apparatus, confirmatory test arrangement and guidance

Scope

s part of IEC 60695 gives the requirements for the production and confirmation-o

nominal 1 kW propane/air pre-mixed flame for use in fire hazard testing.

Thi

s basic safety publication is intended for use by technical committees in the (preparatior

of

stapdards in accordance with the principles laid down in IEC Guide 104 [4] &nd
ISQ/IEC Guide 51 [5].

On

e of the responsibilities of a technical committee is, wherever appticable, to make usg

bagic safety publications in the preparation of its publications.

The requirements, test methods or test conditions of this basic safety publication will
apply unless specifically referred to or included in the relevant publications.

2

Normative references

The¢ following documents are referred to in the\text in such a way that some or all of th

content constitutes requirements of this document. For dated references, only the edilton

cited applies. For undated references, the.latést edition of the referenced document (includ

any

amendments) applies.

IEQ 60584-1, Thermocouples - Part-1: EMF specifications and tolerances

ISQ/IEC 13943:2008, Fire safety — Vocabulary

3 | Terms and definitions

For the purposes“of this document, the terms and definitions given in ISO/IEC 13943:20
some of whichvare reproduced below for the user’s convenience, as well as the follow
apply.

3.1

of

hot

eir

ng

08,
ng

combustion
exothermic reaction of a substance with an oxidizing agent

Note 1 to entry Combustion generally emits fire effluent accompanied by flames and/or glowing.

[SOURCE: ISO 13943:2008, definition 4.46]

3.2

draught-free environment
space in which the results of experiments are not significantly affected by the local air speed

Note 1 to entry A qualitative example is a space in which a wax candle flame remains essentially undisturbed.

Quantitative examples are small-scale fire tests in which a maximum air speed of 0,1 mxs' or 0,2 mx s

sometimes specified.

1
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[SOURCE: ISO 13943:2008, definition 4.70]

3.3

flame, noun

rapid, self-sustaining, sub-sonic propagation of combustion in a gaseous medium, usually
with emission of light

[SOURCE: ISO 13943:2008, definition 4.133]

3.4
prd-mixed flame
flame in which combustion occurs in an intimate mixture of fuel and oxidizing agent

[SQURCE: ISO 13943:2008, definition 4.259]

3.5
standardized 1 kW test flame
test flame conforming to this international standard and meeting all of the requirements giyen
in Clauses 4 to 6

4 | Burner/supply arrangement

4.1 Requirements
A qtandardized 1 kW test flame, according to this.method, is one that is produced

e |using hardware according to Figure A.1 to Figure A.1,
e |supplied with propane gas of purity not Iess than 95 %,

e [supplied with air essentially free of gil and water.

The¢ flame shall be symmetrical, stable and give a result of 46 s + 6 s in the confirmatory test
degcribed in Clause 6.

The confirmatory test arrapngeément shown in Figure A.8 shall be used.

4.2 Apparatus and-fuel
4.21 Burner

The burner shall be in accordance with Figure A.1 to Figure A.5 inclusive.

NOTE The\gas injector and flame stabilizer are removable for cleaning purposes.

4.2.2 Flow control

Flow controllers shall be used and shall be capable of:

e the measurement and control of a propane gas flow rate of about 650 cm3/min at 23 °C
and 0,1 MPa, with an adequate accuracy to measure within the tolerance specified in the
relevant test method (see Clause 5),

e the measurement and control of an air flow rate of about 10 dm3/min at 23 °C and
0,1 MPa, with an adequate accuracy to measure within the tolerance specified in the
relevant test method (see Clause 5).

NOTE Mass flow controllers have been found to be suitable to meet the requirements of Clause 5.
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3 Copper block

A copper block 9 mm in diameter, with a mass of 10,00 g + 0,05 g in the fully machined but
undrilled state, as described in Figure A.7, shall be made from electrolytic tough pitch copper

Cu-

4.2,

ETP USN C11000 [6].

4 Thermocouple

A mineral-insulated, metal-sheathed fine-wire thermocouple with an insulated junction, shall
be

4.2,

Th
ch3
cirg
pro
chg
is {

Fo
wit
col
imn

ne¢ded.

NO
of t
insi

NO

5

5.1

¢ temperature/time indicating/recording devices shall be“appropriate for the measurem'fnt

grance on the measured time of £ 0,5 s.

used for measuring the temperature of the copper block. It shall have an overall nomlnal
= A S &t A |th

ove

ng
the thermocouple is inserted to the full depth of the hole and then by compressing the
pper around the thermocouple as shown in Figure A.8.

.5 Temperature/time indicating/recording devices

he time for the copper block to heat up from 100~°C + 5°C to 700 °C + 3 °C with a

6 Laboratory fumehood/chamber

> laboratory fume hood/chamber shall-tidve an inside volume of at least 1,0 m3. The
mber shall provide a draught-free environment, whilst allowing normal thergal
ulation of air around the test specimen. The chamber shall permit observation of testg in
gress. Unless otherwise stated-in the relevant specification, the inside surfaces of the
mber shall be of a dark colour_When a lux meter, facing towards the rear of the chamhier,
ositioned in place of the test.specimen, the recorded light level shall be less than 20 Ix.

safety and convenience; this enclosure (which can be completely closed) should be fitfed
N an extraction deyice, such as an exhaust fan, to remove products of combustion which
Id be toxic. If fitted; the extraction device shall be turned off during the test and turned|on
hediately after(the test to remove the fire effluents. A positive closing damper may|be

[E 1 The.amount of oxygen available to support combustion of the test specimen is important for the condluct
his flame test. For_tests conducted by this method when burning times are prolonged, chambers havind an
e volume of 1,0 m* may not be sufficient to produce accurate results.

E Z  Flacing a mIirror in the chamber, 10 provide a rear View oT Tne teSt specimen, nasS been Tound 1o be Us ful.

Production of the test flame

Selection of the method

Unless otherwise specified in the relevant standard, method A shall be used.

2

This information is given for the convenience of users of this international standard and does not constitute an
endorsement by the IEC of the product named. Equivalent products may be used if they can be shown to lead
to the same results.
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5.2

Method A

Set up the burner supply arrangement according to Figure A.6 ensuring leak-free connections
and place the burner in the laboratory fume hood/chamber.

Ign

ite the gas and adjust the gas and air flow rates to the following values.

The volume flow rate of propane gas shall be equivalent to 650 cm3/min + 10 cm3/min when
measured at 23 °C and 0,1 MPa.

The volume flow rate of air shall be equivalent to 10,0 dm3/min + 0,3 dm3/min when measu
at 23 °C and 0,1 MPa.

NOTE These volume flow rates correspond to mass flow rates of 1,184 g/min £ 0,018 g/min _for_propane
sity at 23 °C and 0,1 MPa = 1,821 g/dm3), and 11,64 g/min + 0,35 g/min for air (density at 23 3C and 0,1 WIPa

(de
= 1‘

The¢ flame shall appear stable and symmetrical on examination.

5.3
Se

Ign

The¢ volume flow rate of propane gas shall be equivalent to 650 cm®/min + 30 cm®/min wi

me

Th
at

NO
(de
1,11

The¢ flame shall appear stable and symmetrical on examination.

6

6.1

1764 g/dm3).

Method B (alternative)

ite the gas and adjust the gas and air flow rates to thé_following values.

asured at 23 °C and 0,1 MPa.

e volume flow rate of air shall be equivalent to 10,0 dm®min + 0,5 dm®*min when measu
P3 °C and 0,1 MPa.

[E These volume flow rates correspond to mass flow rates of 1,184 g/min = 0,054 g/min for propane
sity at 23 °C and 0,1 MPa = 1,821 g/dm?), and 11,64 g/min + 0,58 g/min for air (density at 23 °C and 0,1 MH
64 g/dm?).

Confirmation'‘of the test flame

Principle

10
A.

6.2

Th§ time-for the temperature of the copper block, described in Figure A.6, to increase fn

°C\t)5 °C to 700 °C £ 3 °C shall be 46 s £ 6 s when the flame test arrangement of Fig
is‘used.

red

gas

up the burner supply arrangement according to Figure A.6.ensuring leak-free connectipns
and place the burner in the laboratory fume hood/chamber.

en

red

gas
a =

Lire

Frequency of confirmatory tests

The confirmatory test shall be done;

a) when the gas supply is changed, or test equipment is replaced, or when data are
questioned,;
and either

b) before use of the test flame if the period between use exceeds one month;

or
at least once a month if the period between use is less than or equal to one month.
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Procedure

Set up the burner supply and confirmatory test arrangement according to Figure A.8 in the
laboratory fume hood/chamber, ensuring leak-free gas connections.

Temporarily remove the burner away from the copper block to ensure there is no influence of

the

flame on the copper block during the preliminary adjustment of gas and air flow rates.

Ignite the gas and adjust the gas and air flow rates to the values specified in Clause 5.
Ensure that the flame is symmetrical. The approximate dimensions of the flame (see Figure

1),
foll

un

De

Wi(]’h the temperature/time indicating/recording devices operational,vre-position the bur

when measured In the [aboratory tume nood/Chamber and viewed In subdued lignht, are|
DWS:

blue cone height: 46 mm to 78 mm;

overall flame height: 148 mm to 208 mm.

it for a period of at least 5 min to allow the burner conditions to reach equilibrium.

er the copper block.

ermine the time for the temperature of the block to, increase from 100 °C +£5 °C

prgcedure two additional times until three successive determinations are each 46 s +

Al
any
eng

NO
rem

If t
blo

7

WH
reg
Spe

durling the test,

NO
blug

70{ °C £ 3 °C. If the time is 46 s + 6 s, record the gas and air flow rates and repeat
I

w the block to cool naturally in air to below 50 °C,between determinations. If the timg
determination is not 46 s £ 6 s, then all paris. of the apparatus should be checked
ure that they are in accordance with this international standard.

[E At temperatures above 700 °C, the thermocouple can easily be damaged; therefore, it is advisabl
ove the burner immediately after reaching 700 >C:

ne copper block has not been used:before, make a preliminary run to condition the cop
ck surface. Discard the result.

Recommended arrangements for use of the test flame

en used for testing. equipment, unless otherwise stated in the relevant standard,

cimen to be tested is approximately 100 mm and the burner shall be fixed in posi

[E The, distance of 100 mm was chosen to give better reproducibility than the position where the tip of
cone_ is-in contact with the test specimen.

ommended distance*from the top of the burner tube to the point on the surface of the ﬂest
i

as

her

to
the

of
to

b to

per

the

on

the

WH

endused for testing strips of materials, where the operator may move the flame during

the

tes

10 TOIIOW 1ne distorting or ourning test specimen, the 1Ip o the DIue cone sSnould De

close as possible without touching the test specimen.

as

The burner shall be tilted in such a way that debris falling from the test specimen under test
does not fall into the burner.
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Key

Overall flame height (148 mm)to 208 mm)
Blue cone height (46 mim t6 78 mm)

Figure 1 — Flame dimensions

IEC



https://iecnorm.com/api/?name=cc7bb12760e34de92af10b5ac1703756

-12 - IEC 60695-11-2:2017 © IEC 2017

Annex A
(normative)

Burner details, arrangements and confirmatory test

A.1 Burner construction

Figure A.1 through Figure A.8 illustrate the burner assembly.

6 =

Bl

(¢,
///

10

IEC
Key

Burner barrel Parts 1, 2, 3, 4, and 5 are hard soldered on assembly.

2,3 Air manifold Parts 7 and 8 may be hard soldered together, if necessary, to prevent gas
leakage.
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4 Air supply tube Parts 8 and 9 may be fabricated in one piece, or otherwise fastened together, to
prevent gas leakage.
56 Flame stabilizer Parts 1, 2, 3, 5 and 6 are detailed in Figure A.2.
7 Gas supply tube Parts 8 and 9 are detailed in Figure A.3.
8 Elbow block Parts 7 and 10 are detailed in Figure A.4.
9 Burner base Part 4 is detailed in Figure A.5.
10 Gas jet
Figure A.1 — General assembly
Dimensions-in-millimelres
Tolerances #+ 0,1 unless otherwise stated
. 215
Outer radius 4,0
Inner radius 2,5 219
217
72
o %
.o AN
g |
- o o |
7 Drill 6 holes 1,5 « S
z 2 “ ‘
) de
é - |
Y
g ‘
’ 222 x 1 pitf
? -—
027
?
é
7 .
g Detail g
| Detail 2
°
= ?
- 7
7
7
é
g 222 x 1 pitgh
% 230
%
/ 225 i
g Drill 3 holes 26 7 - ‘
8 é e Ty |
Z - ‘
N . ‘ |
N ‘ ]
- 1 [ ig 215
~| o i
i7 . 217 |
Detail 3
214 x 1 pitch Detail 5
217
Detail 1 IEC
Material: brass

Figure A.2

— Burner details (1)
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Dimensions in millimetres

Tolerances + 0,1 unless otherwise stated

@14 x 1 pitch

25 x 0,8 pitch

N\

NOTE The shape of part 9 is given as an example.

Material: brass or any other suitable material.

Figure A.3 — Burner details (2)

%L i
= i} o
- - "N
X
o =
s I 1
Drill/tap three holes
22,5 x 0,45 pitch
Detail 9 .
Detail 8
280
220
‘I ll ‘I 1
| |
Nl o
sl il e '
B ol
IEC
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Dimensions in millimetres

Tolerances + 0,1, + 30’ (angular) unless otherwise stated

210 x 1 pitch
26
el —
‘ a7
I @ 00,53-0,56 |
(drill 0,52)
| |t
. ' ;
[s2] 35° | * ‘l
” 4 7772l
P4 -
) [T}
' 4 1
25 x 0,8 pitch
|
Y
Detail 10
Detail 7 Gas injector

Matgrial: brass

Figure-A.4 — Burner details (3)

IEC
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Dimensions in millimetres

Tolerances + 0,1, + 30’ (angular) unless otherwise stated

45

Detail 4

IEC

Material: brass

Figure A.5 — Burner details (4)
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A.2 Gas supply arrangement

Fig

ure A.1 illustrates the gas supply arrangement to the burner.

Key

A W0 N -~

— (( e
L
Compressed air supply S\Q\
Air flow control and measurement \(\Q)
(Gas flow control and measurement $\
(Gas supply K Q)
4\

Figure A.6 — E\@'nple of supply arrangement for burner
<
o

o«
C)O
&
O
o

NS

IEC
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A.3 The copper block

Figure A.1 gives the dimensions of the copper block

Dimensions in millimetres

Tolerances # 0,1, + 30’ (angular) unless otherwise stated

29 + 0,01
@5
—| [
o A
o '
o :
+
©
\ o
o
py
+l
3
; &
\ {
45° + 0,527
| |
: S
‘ P
+l
™

IEC

The] copper block shall be polished on all external surfaces.
Material: electrolytic copper Cu-ETP USN"C11000 [6]
Mags: 10,00 g + 0,05 g before dfrilling

Figure A.7 — Copper block

A.4 Confirmatory test

Figure A.\shows the arrangement of the apparatus for a confirmatory test.
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Dimensions in millimetres

>75

+H

95

IEC

Key
1 Suspension point
2 Temperature indicating/recording device(s) and Time indicating/recording device(s)

3 After first ensuring that the thermocouple is inserted to the full depth of the hole, the copper is compressed
around the thermocouple to retain it without damage.

The mode of suspension of the copper block shall be such that the block remains essentially stationary during the
test.

Figure A.8 — Confirmatory test arrangement
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COMMISSION ELECTROTECHNIQUE INTERNATIONALE

ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 11-2: Flammes d’essai — Flamme a prémélange de 1 kW nominal

Appareillage, configuration pour I’essai de vérification et préconisations

1

2)

3)

4)

5)

6)
7)

8)

9)

AVANT-PROPOS

| a Commission Electrotechnique Internationale (IEC) est une organisation mondiale de “pormalisg
Composée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de I'lEC), L’'IEC a §
bbjet de favoriser la coopération internationale pour toutes les questions de normalisation dans les doma
He ['électricité et de I'électronique. A cet effet, I'[EC — entre autres activités —-~publie des Nor
nternationales, des Spécifications techniques, des Rapports techniques, des Spécifications accessibles
public (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'l[EC"). Leur élaboration est confiée a
Comités d'études, aux travaux desquels tout Comité national intéressé par le sujet, traité peut participer.
brganisations internationales, gouvernementales et non gouvernementales, en-liaison avec I'lEC, particif
Bgalement aux travaux. L’IEC collabore étroitement avec I'Organisation Internationale de Normalisation (I
selon des conditions fixées par accord entre les deux organisations.

| es décisions ou accords officiels de I'l[EC concernant les questions teehniques représentent, dans la mej
Hu possible, un accord international sur les sujets étudiés, étant donhé/que les Comités nationaux de |
ntéressés sont représentés dans chaque comité d’études.

comme telles par les Comités nationaux de I'lEC. Tous les &fforts raisonnables sont entrepris afin que I
E'assure de I'exactitude du contenu technique de ses publieations; I'lEC ne peut pas étre tenue responsabilg
'‘éventuelle mauvaise utilisation ou interprétation qui en esf faite par un quelconque utilisateur final.

Dans le but d'encourager I'uniformité internationale, les.,Comités nationaux de I'l[EC s'engagent, dans tout|
mesure possible, a appliquer de fagon transparente les’Publications de I'lEC dans leurs publications nation
et régionales. Toutes divergences entre toutes (Publications de I'lEC et toutes publications nationales
Fégionales correspondantes doivent étre indiquees+en termes clairs dans ces derniéres.

| 'IEC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépend
conformité de I'IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifica
ndépendants.

Tous les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication.

Aucune responsabilité ne (doit> étre imputée a I'lEC, a ses administrateurs, employés, auxiliaires
mandataires, y compris ses-experts particuliers et les membres de ses comités d'études et des Com
hationaux de I'lEC, pout tout préjudice causé en cas de dommages corporels et matériels, ou de tout a
Hommage de quelque.Rature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris les f
He justice) et les dépehses découlant de la publication ou de I'utilisation de cette Publication de I'lEC ol
oute autre Publication de I'l[EC, ou au crédit qui lui est accordé.

| 'attention esftattirée sur les références normatives citées dans cette publication. L'utilisation de publicat
référencées'est obligatoire pour une application correcte de la présente publication.

| 'attention-est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuvent fi

He/brevets et de ne pas avoir signalé leur existence.
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| es Publications de 'lEC se présentent sous la forme de recomnandations internationales et sont agréées
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nts

ournissent des services d'évaluation delconformité et, dans certains secteurs, accédent aux marques| de
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‘objet™de droits de brevet. L'IEC ne saurait étre tenue pour responsable de ne pas avoir identifié de tels droits

La Norme internationale IEC 60695-11-2 a été établie par le comité d’études 89 de I'lEC:
Essais relatifs aux risques du feu.

Le texte de cette Norme internationale est issu des documents suivants:

CDV Rapport de vote
89/1327/CDV 89/1354/RVC

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette norme.

Ce document a été rédigé selon les Directives ISO/IEC, Partie 2.
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Cette troisiéme édition de I'lEC 60695-11-2 annule et remplace la deuxiéme édition parue en
2013. Cette édition constitue une révision technique.

Elle a le statut d’'une publication fondamentale de sécurité conformément au Guide IEC 104 et
au Guide ISO/IEC 51.

Cette édition inclut les modifications techniques majeures suivantes par rapport a I'édition
précédente:

Da

Un
rel

La
Pa

Pa

Pa

Pa

Pa
Pa

Pa
Pa

Pa

Le
sta
rel

ajout d'une variante pour la production de la flamme d'essai;

tie 11-2:

tie 11-3:

tie 11-4:

tie 11-5:

tie 11-10:
tie 11-11:

tie 11-20:
tie 11-30:

tie 11-40:

reconduit,

supprime,

suppression de I'Annexe B.
hs cette norme, les caracteres suivants sont utilisés:
termes définis a I'Article 3: en gras

b liste de toutes les parties de la série IEC 60695, publiées sous le titrer général Esg
htifs aux risques du feu, peut étre consultée sur le site web de I'lEC.

Partie 11 comprend les parties suivantes:

Flammes d’essai — Flamme a prémélange de- T"kW nominal — Appareilla
configuration pour I'essai de vérification et préconisations

Flammes d’essai — Flamme de 500 W — Appareillage et méthodes d’essai
vérification

Flammes d’essai — Flamme de 50 - Appareillage et méthodes d’essai
vérification
Flammes d’essai — Meéthoded’essai au brileur-aiguille — Appareilla

dispositif d’essai de vérificatioh et lignes directrices
Flammes d’essai — Méthodes d’essai horizontal et vertical a la flamme de 50

Flammes d’essai — DPétermination du flux de chaleur caractéristique p
I'allumage a partir d.une flamme source sans contact

Flammes d’essai.— Méthode d’essai a la flamme de 500 W
Flammes des$sai — Historique et développement de 1979 a 1999

Flammes.d’essai — Essais de confirmation — Guide

comité a décidé que le contenu de ce document ne sera pas modifié avant la date
ilit¢ indiguée* sur le site web de I'lEC sous "http://webstore.iec.ch" dans les donnges
tives au-document recherché. A cette date, le document sera

ais

de

remplacé par une édition révisée, ou

amendé.

IMPORTANT - Le logo "colour inside” qui se trouve sur la page de couverture de cette
publication indique qu'elle contient des couleurs qui sont considérées comme utiles a
une bonne compréhension de son contenu. Les utilisateurs devraient, par conséquent,
imprimer cette publication en utilisant une imprimante couleur.
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INTRODUCTION

Il est nécessaire de prendre en considération le risque d’incendie et les dangers potentiels
associés au feu dans la conception de tout produit électrotechnique. A cet égard, la
conception des composants, des circuits et des produits ainsi que le choix des matériaux ont
pour objectif de réduire a des niveaux acceptables les risques potentiels d’incendie dans les
conditions de fonctionnement normal, d’utilisation anormale raisonnablement prévisible, de
dysfonctionnement et/ou de défaillance. L’IEC a établi I'lEC 60695-1-10 [1]1, avec sa norme
associée, I'IEC 60695-1-11 [2], afin de fournir des préconisations sur les méthodes de
réalisation correspondantes.

a)
b)

de

préjudiciables des effluents du feu tels que la chaleur, la fuméeetJes produits de combus
toxjques ou corrosifs.

Leg objectifs secondaires de ces documents comprennent la limitation de toute propagaiieon
i

L'IEC 60695-1-10 et I'IEC 60695-1-11 ont pour principaux objectifs de fournir (Iies
prgconisations sur les éléments suivants:

éviter I'allumage provoqué par un composant alimenté électriquement, et

limiter la propagation du feu a I'enveloppe du produit électrotechniqueriui“méme en g¢as
d’allumage.

ts
ion

la flamme au-dela de I'enveloppe du produit et la réduction lesplus possible des ef

Leg feux impliquant des produits électrotechniques peuvent également étre déclenchés par
deg sources externes non électriques. Il convient destenir compte de ces éléments dang le

cadre de I'évaluation globale des risques d’incendie

L'IEC 60695-11-2 fournit une description de |'appareillage exigé pour produire une flamme
d’egsai de 1 kW, et une description du principe d’une procédure de confirmation pour vérifier

qu

vérification des flammes d’essai sont données dans I'lEC TS 60695-11-40 [3].

La

uti
pr

I'applicabilité des limitations' réglementaires avant usage.

1

dangereux. Elle n’a pas pour objet de traiter tous les problémes de sécurité associés a son
I

la flamme produite satisfait aux exigences. Des préconisations relatives aux essais|de

présente partie de I''EC 60695 peut impliquer des matériaux, opérations et matériels

sation. Il incombe a l'utilisateur de la présente norme internationale d’établir des bonfges
tiques appropriées en-¢e qui concerne la sécurité et la santé et de détermiper

Les chiffres entre crochets font référence a la bibliographie.
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ESSAIS RELATIFS AUX RISQUES DU FEU -

Partie 11-2: Flammes d’essai — Flamme a prémélange de 1 kW nominal -
Appareillage, configuration pour I'essai de vérification et préconisations

1

Domaine d’application

La
d'u
da

La

d’éfudes dans le cadre de I'élaboration de normes conformément aux principes établis dang

Gu

L'u
pu

Leg
fon
réf

Leg
des
s’a
s'a

IEQ
FE

1S(

3

Po
I'lS
les

e flamme de type a prémélange a base de propane/air de 1 kW nominal pour utilisa
s les essais relatifs aux risques du feu.

présente publication fondamentale de sécurité est destinée a étre utilisée.'par les comi

de IEC 104 [4] et le Guide ISO/IEC 51 [5].

e des responsabilités d’'un comité d’études consiste, le cgs~échéant, a utiliser
lications fondamentales de sécurité dans le cadre de I’élaboration de ses publications.

damentale de sécurité s’appliqueront seulement si_élles servent spécifiquement
brence ou sont intégrées dans les publications correspondantes.

Références normatives

documents suivants cités dans le texte‘¢onstituent, pour tout ou partie de leur conte

bplique. Pour les références non datées, la derniére édition du document de référe
bplique (y compris les éventuels.amendements).

60584-1, Couples thermoglectriques - Partie 1: Spécifications et tolérances en matiere
Vi

D/IEC 13943:2008,«Sécurité au feu — Vocabulaire

Termes et définitions

O/IEC,113943:2008, dont certains sont repris ci-dessous pour aider l'utilisateur, ainsi g
sliivants s’appliquent.

présente partie de I'lEC 60695 spécifie les exigences pour la production et la validaﬂion

exigences du présent document., Pour les références datées, seule I'édition ciltée

ion

tés
le

les

exigences, les méthodes ou les conditions d'essai de la présente publicafion

de

nu,

ce

de

ir les \“besoins du présent document, les termes et définitions donnés dans

ue

3.1

combustion

réa

ction exothermique d’une substance avec un comburant

Note 1 a l'article Cette combustion émet généralement des effluents du feu accompagnés de flammes et/ou
d’incandescence.

[SOURCE: ISO 13943:2008, définition 4.46]

3.2

environnement en air calme
environnement dans lequel les résultats des expériences ne sont pas affectés de maniére

sig

nificative par la vitesse locale de l'air
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Note 1 a l'article Un exemple qualitatif en est I’environnement dans lequel une flamme de bougie de cire
demeure fondamentalement stable. Les exemples quantitatifs sont illustrés par des essais au feu a petite échelle
dans lesquels une vitesse maximale de I'air de 0,1 m x s™! ou de 0,2 m x s est parfois spécifiée.

[SOURCE: ISO 13943:2008, définition 4.70]

3.3

flamme, nom
propagation subsonique, auto-entretenue et rapide de la combustion dans un milieu gazeux,
généralement accompagnée d’'une émission de lumiére

[S

3.
fla
fla
con

[SC

3.5
fla
fla
exi

4.1

Un
prg

La
de

La

4.2

4.2,

URCE: ISO 13943:2008, définition 4.133]

mme de prémélange
mme dans laquelle la combustion se produit dans un mélange intime de combustible et
hburant

DURCE: ISO 13943:2008, définition 4.259]

nmme d’essai normalisée de 1 kW
mme d’essai conforme a la présente norme internationale et satisfaisant a toutes
gences données dans les Articles 4 a 6

Configuration d’alimentation du braleur

Exigences

duite

par 'utilisation d’'un matériel conforme aux indications de la Figure A.1 a la Figure A.1,
avec une alimentation en gaz propane d’'une pureté au moins égale a 95 %,
avec une alimentation ghuair essentiellement exempt d’huile et d’eau.

flamme doit étre symétrique, stable et donner un résultat de 46 s £ 6 s au cours de I'es
vérification décrita\"Article 6.

configuration\pour I'essai de vérification représentée a la Figure A.8 doit étre utilisée.

Appareillage et combustible

1 Braleur

de

les

e flamme d’essai normalisée de 1.KW, selon la présente méthode, est une flamme

sai

Le

braleur doit étre conforme aux indications de la Figure A.1 & la Figure A.5 comprise.

NOTE VL’injecteur de gaz et le stabilisateur de flamme sont amovibles pour en permettre le nettoyage.
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4.2.2 Régulation de débit
Les régulateurs de débits doivent étre utilisés et doivent étre:

— adaptés au mesurage et a la régulation d’'un débit de gaz propane d’environ 650 cm3/min
a 23 °C et 0,1 MPa avec une exactitude adéquate pour mesurer dans les limites de
tolérance spécifiées dans la méthode d’essai concernée (voir Article 5),

— adaptés au mesurage et a la régulation d’un débit d’air d’environ 10 dm3/min a 23 °C et
0,1 MPa avec une exactitude adéquate pour mesurer dans les limites de tolérance
spécifiées dans la méthode d’essai concernée (voir Article 5).

D
a

NOTE Les régulateurs de débits massiques se sont avérés appropriés pour satisfaire aux exigences de I'Articl
4.2.3 Bloc de cuivre

Un|bloc de cuivre de 9 mm de diamétre, d’'une masse de 10,00 g = 0,05 g en/'état d'usinage
complet mais sans pergcage, comme décrit a la Figure A.7, doit étre réalisé apartir d’'un cuiyre
éleptrolytique non désoxydé Cu-ETP USN C11000 [6].

4.2.4 Couple thermoélectrique

Un|couple thermoélectrique en fil fin a gaine métallique et a isglation minérale avec joncfion
iso|ée doit étre utilisé pour mesurer la température du bloc de cuivre. Il doit avoir un diamégtre
extgrieur nominal de 0,5 mm et étre constitué, par exemple;, de fils de NiCr et de NiAl (type
K),|conformément a I'|EC 60584-1, avec le point soudé situe a I'intérieur de la gaine. La gajine
doif étre dans un métal résistant au service continu a une température d’au moins 1 050 [C.
Les tolérances des couples thermoélectriques doivent étre conformes a I'lEC 60584-1,
clapse 1.

NOTE Une gaine dans un alliage & base de nickel résistant a la chaleur (comme I'inconel 6002) satisfait [aux
exidences indiquées ci-dessus.

La [méthode préférentielle de fixation duicouple thermoélectrique au bloc de cuivre consiste a
s’apsurer tout d’abord que le couple'thermoélectrique est inséré a pleine profondeur du trpu,
et ensuite a comprimer le cuivrecautour du couple thermoélectrique comme représenté g la
Figure A.8.

4.2.5 Dispositifs d’indication et/ou d’enregistrement de température et de temps

Leg dispositifs d’indiCation et/ou d’enregistrement de température et de temps doivent tre
adaptés au mesurage du temps qui est nécessaire pour que le bloc de cuivre passe d’yne
température det«100 °C £ 5 °C a 700 °C + 3 °C avec une tolérance de = 0,5 s pour le temps
mejsuré.

4.2.6 Hotte de laboratoire

La [hette de laboratoire doit avoir un volume intérieur d’au moins 1,0 m3. La hotte doit foufnir
un environnement en air calme tout en permettant une circulation thermique normale de I'air
autour de I’éprouvette d’essai. La hotte doit permettre I'observation des essais en cours. Sauf
indication contraire dans la spécification correspondante, les surfaces intérieures de la hotte
doivent étre de couleur sombre. Lorsqu’un photométre est positionné a la place de
I’éprouvette d’essai, en faisant face a l'arriére de la hotte, le niveau de lumiére enregistré doit
étre inférieur a 20 Ix.

2 Cette information est donnée a lintention des utilisateurs de la présente norme internationale et ne signifie
nullement que I'lEC approuve ou recommande l'emploi exclusif du produit ainsi désigné. Des produits
équivalents peuvent étre utilisés s’il est démontré qu’ils conduisent aux mémes résultats.
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