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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

consensus of opinion on the relevant subjects since ¢ cat co

IEC Publications have the form of recommendati for internationakdse|~and are accepted by IEC National

misinterpretation by any end user.

In order to promote international uniformit empiittees undertake to apply IEC Publications
transparently to the maximum\exte | and regional publications. Any divergence
between any IEC Publication.and ar regional publication shall be clearly indicated in
the latter.

assessment serviee d, i
services carriedQ y independe

All users should ensSuré that\the edition of this publication.

No liability shall 3 ors, employees, servants or agents including individual experts and
members of its tet C National Committees for any personal injury, property damage or
other damage™~of any soever, whether direct or indirect, or for costs (including legal fees) and

expenses aftisi aut_of\the “publication, use of, or reliance upon, this IEC Publication or any other IEC
Publicatiens.

Attention is drawn to the possibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shallnhot be held responsible for identifying any or all such patent rights.

International Standard IEC 60695-11-2 has been prepared by IEC technical committee 89:
Fire hazard testing.

The text of this standard is based on the following documents:

FDIS Report on voting
89/1193/FDIS 89/1204/RVD

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

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.This
second edition of IEC 60695-11-2 cancels and replaces the first edition published in 2003. It
constitutes a technical revision.
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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:

— editorial changes to align with other TC 89 test flame publications;

— editorially updated throughout;

— technical changes to the burner set up requirements — see 4.1, 4.2.2, 5 and Fig. A.6;

— technical changes to the test flame confirmation procedure — see 6.2 and 6.3.

A list of all the parts in the IEC 60695 series, under the general title Fire
be found on the IEC web site.

ard testing, can

Part 11 consists of the following parts:

Part 11-2:  Test flames — 1 kW nominal pre-mixed flame ) matory test
arrangement and guidance

Part 11-3:  Test flames — 500 W flames — Apparatus and

Part 11-4:

Part 11-5:  Test flames

Part 11-10:

Part 11-11: Test flames — Determinati

Part 11-20: Test flames
Part 11-30: Test flam
Part 11-40: Test flam
The committee /@I
the stability date Tnd

related to the specifi

s of this publication will remain unchanged until
web site under "http://webstore.iec.ch" in the data
date, the publication will be

e reconfirmed

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 document 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. IEC Technical Committee 89 has developed IEC 60695-1-10,
together with its companion, IEC 60695-1-11, 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

Secondary aims of these documents include the minimization of an ; b&yond the
product’s enclosure and the minimization of harmful effects of fire~efflu h as heat,
smoke, toxicity and/or corrosivity.

Fires involving electrotechnical products can also initi om external non-electrical

sources. Considerations of this nature should be dea
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FIRE HAZARD TESTING -

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

1 Scope

This part of IEC 60695 gives the requirements for the production and confirmation of a
nominal 1 kW, propane/air pre-mixed test flame.

standards in accordance with the principles laid down
ISO/IEC Guide 51.

2 Normative references

The following documents, i
are indispensable for its a
undated references,
amendments) applies.

ale Nor
ated refere
L of thh
IEC 60584-1:199@@

IEC 60584-2:198 art 2: Tolerances
Amendment 1:198

ely referenced in this document and
ces, only the edition cited applies. For
referenced document (including any

3 Terms a

For the purposes of this document, the terms and definitions given in ISO/IEC 13943:2008,
some of which are reproduced below for the user’s convenience, as well as the following

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: ISO/IEC 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 m x s-1 or 0,2 m x s-1
sometimes specified.

[SOURCE: ISO/IEC 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/IEC 13943:2008, definition 4.133]

3.4
pre-mixed flame
flame in which combustion occurs in an intimate mixture of fuel and_ oxi

[SOURCE: ISO/IEC 13943:2008, definition 4.259]

3.5

standardized 1 kW test flame

test flame conforming to this international standard
in Clauses 4 to 6

e requirements given

4 Burner/supply arrangement

4.1 Requirements
A standardized 1 kW test4
— using hardware acgo
— supplied with@
— supplied with

The flame shall b
described in

The confi

4.2 Appara
4.21 Burner

The burner shall be in accordance with Figures A.1 to 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:

— the measurement and control of a propane gas flow rate of about 650 cm3/min at 23 °C
and 0,1 MPa, with an accuracy of + 2 %,

— the measurement and control of an air flow rate of about 10 dm3/min at 23 °C and
0,1 MPa, with an accuracy of + 2 %.

NOTE Mass flow controllers will probably have to be used in order to meet the requirements of Clause 5.
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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 [1]7.

4.2.4 Thermocouple

A class 1, in accordance with IEC 60584-1, mineral-insulated, metal-sheathed fine-wire
thermocouple with an insulated junction, shall be used for measuring the temperature of the
copper block. It shall have an overall nominal diameter of 0,5 mm and wires of, for example,
NiCr and NiAl (type K), in accordance with IEC 60584-1, with the welded point located inside
the sheath. The sheath shall consist of a metal reS|stant to continupus-~operation at a
temperature of at least 1 050 °C. Thermocouple tolerances shall be ordance with
IEC 60584-2, class 1.

NOTE A sheath made from a nickel-based, heat resistant alloy (such as In e above

requirements.

of the time for the copper block to heat ¢ +5 °C to 700 °C = 3 °C with a

an inside volume of at least 1,0 m3. The
ent, whilst allowing normal thermal circulation

chamber shall providet\a draught
of air around tht i .

Unless otherwise

be of a dark colour meter facmg towards the rear of the chamber, is
positioned in placde of the tes ¥n, the recorded light level shall be less than 20 Ix.

For safet is desirable that this enclosure (which can be completely
closed) an extraction device, such as an exhaust fan, to remove products of
combustion nay-be toxic. If fitted, the extraction device shall be turned off during the
test and turn mediately after the test to remove the fire effluents. A positive closing

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 m® 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.
5 Production of the test flame

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.

1 Figures in square brackets refer to the bibliography.

2 Inconel is the trademark of a product supplied by Special Metals Corporation. This information is given for the
convenience of users of this document 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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Ignite 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 measured
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/dm?®), and 11,64 g/min + 0,35 g/min for air (density at 23 °C and 0,1 MPa
=1,1764 g/dm?3).

The flame shall appear stable and symmetrical on examination.

6 Confirmation of the test flame

6.1 Principle

o increase from
arrangement of

The time for the temperature of the copper block, describe
100 °C+£5°C to 700 °C +3°C shall be 46s+6s
Figure A.8 is used.

6.2 Frequency of confirmatory te

The confirmatory test shall be done:

a) when the gas supply is changed
questioned,;
and either

b) before use of the te

or <c ;
c) atleast once 0

6.3

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), when measured in the laboratory fume hood/chamber and viewed in subdued light,
are as follows:

— blue cone height: 46 mm to 78 mm;
— overall flame height: 148 mm to 208 mm.

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

With the temperature/time indicating/recording devices operational, re-position the burner
under the copper block.

Determine the time for the temperature of the block to increase from 100 °C £ 5 °C to
700 °C + 3 °C. If the time is 46 s £ 6 s, record the gas and air flow rates and repeat the
procedure two additional times until three successive determinations are each 46 s+ 6 s.
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Allow the block to cool naturally in air to below 50 °C between determinations. If the time of
any determination is not 46 s £ 6 s, then all parts of the apparatus should be checked to
ensure that they are in accordance with this international standard.

NOTE At temperatures above 700 °C, the thermocouple can easily be damaged; therefore it is advisable to
remove the burner immediately after reaching 700 °C.

If the copper block has not 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

Examples of appropriate test arrangements are given in Annex B (see Figlure B.

specimen to be tested is approximately 100 mm and the b
during the test.

The burner shall be tilted in such a way that de

does not fall into the burnerj Q
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IEC 2934/13

Key : :

1 Overall flame

2 Blue cone he

Pigure 1 — Flame dimensions



