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FOREWORD

Following the decision taken by CENELEC Technical Committee TC 20 at

their meeting in Vienna in November in 1990, the International Standard
IEC 1034-1:1990 together with a common modification was submitted to the
CENELEC Unique Acceptance Procedure (UAP) in June 1990 for acceptance as a
Harmonization Document.

The text of the draft was approved by CENELEC as HD 606.1 S1 on
24 March 1992.
The following dates were fixed:

- latest date of announcement
of the HD at national level (doa) 1992-12-01

- latest date of publication of
a harmonized national standard (dop) 1993-12-01

- latest date of withdrawal of
conflicting national standards (dow) 1993-12-01

For products which, have complied with ;the, relevant national standard
before 1993-12-01, as 'shown by 'the manufacturer 'or’ by a'certification
body, this previous standard may continue . topapply for production
until 1994-12-01.

ENDORSEMENTNOTICE

The text of the International Publication 1034-1:1990 was approved by
CENELEC as a Harmonization Document with an agreed common modification
as given below.

COMMON MODIFICATION

5 Smoke mixing

Clause

and

Figure 1 Replace the value of the flow rate of the fan by
7 n?/min to 15 n®/min.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEASUREMENT OF SMOKE DENSITY OF ELECTRIC CABLES BURNIN
: UNDER DEFINED CONDITIONS ‘

Part 1: Test apparatus

FOREWORD

- - . - . . -
1) The formal decisions or agreements of the 1 E C on technical matiers, prepared by Technical Committees on which all the Narional
Committees having a special interest therein are represented, express, as nearly as possible. an international consensus of opinion on the

subjects deait with.

2) They have the form of recommendations for international use and they are accepted by the National Committees in that sense.

3) In order to promote international unification. the I E C expresses the wish that all National Committees should adopt the text of the .
1 E C recommendation for their national rules in so far as national conditions will permit. Any divergence between the I E C recommen-
dation-and the corresponding national rules should. as far as possible. be clearly indicated in the latter. :

This International Standard has been prepared by I E C Technical Committee No. 20: Electric cables.

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

Six Months' Rule Report on Voting i Two Months™ Procedure Report on Voting

120(C0O)178 20(CO)184 . 20(C0O)189 20(C0O)193

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

Introduction

The measurement of smoke density is an important aspect in the evaluation of the burning pefforrnanéé of
electric_ cables as it is related to the evacuation of persons and accessibility for fire-fighting. It is therefore
‘necessary to be careful when specifying test requirements. particularly since they may be affected by the
number of samples and the way these are mounted above the test flame.

Whilst these details have yet to be finalized, they will nevertheless be based on the use of the 27 m* rig.

Annex A gives guidance on various aspects of the test apparatus which may be useful when first constructing
the test cabin.

Part 2 will be issued giving details of the test procedure and requirements for the level of smoke emission.
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MEASUREMENT OF SMOKE DENSITY OF ELECTRIC CABLES
BURNING UNDER DEFINED CONDITIONS

Part 1: Test apparatus

|

1 Scope /

i

This International Standard provides details of the test apparatus to be used for measuring smoke emission
when electric cables are burned under defined conditions, for example, a few cables burned horizontally. The
light transmittance (/,) for flaming and smouldering conditions can be used as a means of comparing different
cables or complying with specific requirements.

2 Details of apparatus

The equipment shall comprise a cubic enclosure with inside dimensions of 3000 mm + 30 mm and constructed
of a suitable material fixed on to a steel angle frame. One side shall have a door, with a glass inspection
window. Transparent sealed windows (minimum size 100 mm. x 100 mm) shall be provided on two. opposite
sides to permit the transmission of a beam of light from the horizontal photometric system. The distance from
the floor to the centre of these windows shall be 2 150 mm # 100 mm (see Nigure 1 for plan view).

The walls of the enclosure will include orifices at ground level for the passage of cables, etc., and to
permit the enclosure 1o be at atmospheric pressure, The total area of the orifices opengduring the test shall be
50 cm* % 10 cm’. The ambient tempefature butside the'eficlosure shall be 20 °C + 10 °C'and the enclosure shall
not be directly exposed to sunlight or extireme climatic conditions.

NOTE - It should normally be possible 1o extract fumes from the enclosure after each test through a duct complete with valve
which should be closed during the test. The duct may.include a fan to-increase the rate of extraction. It is recommended that the
door of the enclosure be opened 1o assist the exiraction process:

3 Photometric system

3.1 The photometric system is illustrated in figure 2. The light source and the receiver shall be placed exter-
nally in the centre of both windows in the two opposite walls of the cube without making physical contact. The
light beam shall traverse the cube through the glass windows'in the side walls.

3:2 The light source shall be a halogen lamp with a tungsten filament with a clear quartz bulb having the-
following characteristics: ' :

nominal power: 100 W
nominal vohage: 12 Vdec. X
nominal luminous flux; 2000 Im - 3000 Im

nominal colour temperature: 2 800 K to 3 200 K.

The bulb shall be supplied with a stabilized vollage of 12,.00 V £ 0,01 V. The lamp shall be mounted in a
housing and the beam adjusted by a lens system to give an evenly illuminated circular area of 1,5 m + 0.1 m
diameter on the interior of the opposite wall. '

3.3 The receptor photocell shall be of the selenium or silicon type with a spectral response matching the
Commission Internationale de I'Eclairage (CIE) " photopic observer (equivalent to the human eye). The

* Intemational Commission on Hlumination.
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photocell shall be mounted at the end of 150 mm * 10 mm tube with a dust protection window at the other
end. The inside of the tube shall be matt black to prevent reflections. The photocell shall be connected to a
potentiometric recorder to produce.a linear proportional output. The cell shall be resistance-loaded to operate
in its linear range and the input impedance of the recorder shall be at least 10 times greater than the load resis-
tance of the cell which shall not exceed 100 Q.

|

34 The photometric system shall be energized before the blank test. When stability has been attained, the
zero and full scale reading of the recorder shall be adjusted for light on the detector corresponding to 0%
(absence of light) and 100% luminous transmission.

NOTE - Periodically. for example at the beginning of a test series, the performance of the photocell should be verified by placing
standard neutral density filters in the light beam. It is essential that these filters cover the entire optical entry port for the photocell
and the values of absorbance (or optical density) measured by the photocell fall within + 5% of the standard values. The filters
should also permit the verification of the linearity of response of the detecior which, should be proportional to the absorbance of
light in the range used.

4 Qualification of test apparatus

The following test shall be underiaken satisfactorily in order that the combination of the test cube and the
optical system will produce consistent results with the other test cubes when identical cables are burned under
the same conditions.

4.1 Blank test

This is undertaken when the cubeis maintained in an extemal environment where the temperature is 20 *C £ 10 °C.

4.1.1 Fire souice

The fire source shall be 1 litre + 0,01 litre of alcohol having the folléwing composition by volume:

ethanol: 90+ 1%
methanol: 4+ 1%
water: 6 1%.

When a denaturing agent is added to the alcohol. it shall have no effect on the smoke emission of any cable
under test.

The alcohol shall be contained in a tray made from galvanized or stainless stee! with Jjoined edges, a
pyramidal trunk section and the following interior dimensions (see figure 3):

bottom base: 210 mm x 110 mm
top base: 240 mm x 140 mm
height: 80 mm. '

All dimensions = 2 mm.

Thickness of tray: 1 mm + 0,1 mm.

The tray shall be supported at a height of 100 mm * 10 mm from the floor to permit circulation of the air.

4.1.2 Burn 1 litre of alcohol in order to preheat the test enclosure and to ensure that the temperature inside the
cube is within the range of 25 °C + 5 °C measured at the internal door surface, at a height of 1,5 mt0 2.0 m
and a minimum of 20 cm from the walls.
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