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National foreword

This British Standard is the UK implementation of
ISO 10294-1:1996+A1:2014. It supersedes BS ISO 10294-1:1996, which
is withdrawn.

The UK participation in its preparation was entrusted by Technical
Committee FSH/22, Fire resistance tests, to Subcommittee FSH/22/-/4, Fire
resistance tests for dampers, seals and smoke extraction and Subcommittee
FSH/22/-/9, Fire resistance tests for ducts, including smoke extract ducts.

A list of organizations represented on this subcommittee can be obtained on
request to its secretary.

A British Standard does not purport to include all the necessary provisions
of a contract. Users of British Standards are responsible for their correct
application.

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard, having
been prepared under the
direction of the Health and
Environment Sector Board,
was published under the
authority of the Standards
Board and comes into effect on  Date Comments
15 May 1997

Amendments/corrigenda issued since publication

31 January 2015 |Implementation of ISO amendment 1:2014: changes to

© The British Standards subclause 6.3 and insertion of Annex A

Institution 2015. Published
by BSI Standards Limited
2015
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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.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting a vote.

International Standard [[SO 10294-1 was prepared by Technical Committee
ISO/TC 92, Fire safety, Subcommittee SC 2, Fire resistance.

Preparation of this test was necessary because of problems arising from the
spread of fire and smoke in buildings through ventilation ducts and other
openings in fire-separating walls and floors.

This test should be read in conjunction with ISO 834-1.

ISO 10294 consists of the following parts, under the general title Fire resistance
tests — Fire dampers for air distribution systems:

— Part 1: Test method;
— Part 2: Classification, criteria and field of application of test results;
— Part 3: Explanatory document.
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SAFETY WARNING — In order that suitable
precautions may be taken to safeguard health,
the attention of all concerned in fire testing is
drawn to the possibility that toxic or harmful
gases may be evolved during the conduct of
this test.

1 Scope

This part of ISO 10294 specifies a test method for
the determination of the resistance of a fire damper
to heat and the passage of smoke and gases at high
temperatures.

The general purpose of the test is to evaluate the
ability of a damper to prevent fire and smoke
spreading from one fire compartment to another
through an air distribution system.

NOTE For classification, criteria and field of application of test

results, see [SO 10294-9. For an explanatory document,
see [[SO 10294-9.

The test method described in this part of ISO 10294
is applicable to fire dampers. It is not intended to be
used for dampers used only in smoke control
systems.

The method is primarily intended for tests of
mechanical devices.

Without modification it is not suitable for testing
dampers in suspended ceilings.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this part of ISO 10294. At the time of publication,
the editions indicated were valid. All standards are
subject to revision, and parties to agreements based
on this part of ISO 10294 are encouraged to
investigate the possibility of applying the most
recent editions of the standards indicated below.
Members of IEC and ISO maintain registers of
currently valid International Standards.

ISO 834-1:—1), Fire resistance tests — Elements of
building construction — Part 1: General
requirements.

[SO 5167-1:1991|, Measurement of fluid flow by
means of pressure differential devices —

Part 1: Orifice plates, nozzles and Venturi tubes
inserted in circular cross-section conduits running

full.

ISO 5221:1984, Air distribution and air diffusion —
Rules to methods of measuring airflow rate in an air
handling duct.

:—1), Fire resistance tests — Fire
dampers for air distribution systems —

Part 2: Classification, criteria and field of
application of test results.

D To be published.

[SO 10294- :—1), Fire resistance tests — Fire

dampers for air distribution systems —
Part 3: Explanatory document.

3 Definitions

For the purposes of this part of ISO 10294, the
following definitions apply:

3.1

test construction

the complete assembly, consisting of the separating

element, damper and duct sections and penetration
seals (if any)

3.2
supporting construction

the wall, partition or floor into which the damper
and duct section is installed for the test

3.3
separating element

the wall, partition or floor into which the damper
and duct is installed in the building

3.4
connecting duct

the duct section between the damper or separating
element and the measuring station

3.5
measuring station

the equipment consisting of pipe system with an
orifice plate or venturi and an air flow straightener
(if any), installed between the connecting duct and
the exhaust equipment to determine the volume
flow rate of gases passing through the damper
under test

3.6

exhaust equipment

the equipment consisting of a fan and balancing or
dilution dampers (if any), to apply and maintain the
underpressure in the connecting duct

3.7

fire damper

a mobile closure within a duct which is operated

automatically or manually and is designed to
prevent the passage of fire

3.8
damper actuating mechanism

mechanism, integral or directly associated with the
damper which, when initiated by the damper
triggering device, causes the movable component of
the damper to change from the “open” to the “closed”
position
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3.9
insulated damper

a damper which satisfies the integrity, leakage and
insulation requirements of [SO 10294-2

3.10

uninsulated damper

a damper which satisfies the integrity and leakage

requirements of [SO 10294-2
4 Principles of the test

The damper with its fixing device is built into, or
attached directly to, or remotely via a section of
ducting to, a fire-separating building element in a
manner representative of practice. Tests are
performed starting with the damper in the open
position so as to expose the actuating mechanism of
the damper to furnace conditions. Temperature and
integrity measurements are carried out in various
parts of the test construction during the test. The
tightness of the damper system is measured by
direct flow measurements whilst maintaining a
constant pressure differential across the closed
damper of 300 Pa. For special applications, higher
underpressures may be employed. The tightness of
the damper in the closed position is also measured
at ambient temperature prior to the start of the
furnace test.

As the test conditions and tolerances for the
beginning of the fire test are not specified in detail,
the fire test enables only a limited assessment of the
actuating mechanism to be carried out.

5 Apparatus

The test apparatus specified in 5.1 to 5.8, including
the instrumentation, shall be in accordance with
ISO 834-1 except where specifically stated
otherwise.

An example of a test arrangement is shown in
Figure 1.

5.1 Furnace, capable of achieving the heating and
pressure conditions specified in ISO 834-1.

The damper being tested shall be attached to the
connecting duct in accordance with the
manufacturers instructions. The connecting duct
shall be of all welded construction fabricated

from (1,5 + 0,1) mm thick steel with a width and
height appropriate to the size of the damper being
tested. The duct shall have a length of 2 x the
diagonal dimension of the damper up to a maximum
of 2 m. The connecting duct shall be provided with a
gas-tight observation port.

5.2 Measuring station, consisting of an orifice plate,
venturi, or other suitable device, an air flow
straightener (if required) and straight lengths of
pipe sized in accordance with

and ISO 5221 installed between the connecting duct
and the exhaust fan to determine the volume flow
rate of gases passing through the damper under
test. When testing dampers installed in floors it is
still possible to use the measuring station

horizontally and a suitable mounting detail is
shown in Figure 2.

5.3 Exhaust fan system, capable of controlling flow
rates and maintaining a pressure difference
between the connecting duct and the furnace of the
required pressure when the damper is closed.

Regardless of what test pressure is chosen the fan
should be capable of achieving a 200 Pa pressure
difference higher than the test pressure difference
chosen for the test.

Regulation of the 300 Pa (or higher pressure
differential) may be by means of a dilution damper
installed just before the fan inlet. The pressure
must be controlled to within + 5 % of the required
pressure. A balancing damper shall be fitted at the
outlet of the fan to adjust the pressure range of the
systems to suit the damper under test. A variable
speed fan may be used instead of the dilution
damper.

5.4 Instrumentation for measuring and recording
the furnace temperature, in accordance with

ISO 834-1. Locations of the furnace thermocouples
for a number of different test arrangements are
shown in Figure 3, Figure 4, Figure 5, Figure 6,
Figure 7 and Figure 8.

The gas temperature adjacent to the flow measuring
device shall be measured by a 0,25 mm bare wire
thermocouple enclosed in a 6 mm diameter
porcelain twin wall tube with its measuring junction
located at the centreline of the measuring duct and
at a distance equal to twice the diameter of the
measuring duct downstream from the flow
measuring device. A similar thermocouple shall be
located at the exit from the connecting duct plenum
(see Figure 1 and Figure 2). Alternative
thermocouples may be used provided it can be
shown that they have equivalent response time.

5.5 Instrumentation for measuring and recording
surface temperature, in accordance with ISO 834-1.
It shall be located, depending on the method of
mounting the damper selected, in the positions
shown in either Figure 3, Figure 4, Figure 5,
Figure 6, Figure 7 or Figure 8.

5.6 Instrumentation for measuring pressure
differential between the furnace and the connecting
duct.
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