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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
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Annexes A

SO, alS0 1ake part I the WOrk. 1S5S0 collaborates closely WIth the mternatonal Electrqg
n (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart’3.

htional Standards adopted by the technical committees are circulated to the member bodies f
as an International Standard requires approval by at least 75 % of the memberbodies casting

drawn to the possibility that some of the elements of this part of 1ISO.10294 may be the s
5. ISO shall not be held responsible for identifying any or all such patent-rights.

| Standard ISO 10294-4 was prepared by Technical CommitteeJSO/TC 92, Fire safety, Subc
containment. A test method was needed to evaluate the\ correct operation of damper-
S.

consists of the following parts, under the general title“Fire resistance tests — Fire dampe
Kystems:

Test method

Classification, criteria and field of application of test results
Guidance on the test method

Test of thermal release mechanism

and B of this part of ISO 10294 are for information only.
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Fire resistance tests — Fire dampers for air distribution
systems —

Part 4:
Test pfthermatreteasemechantsm

WARNING — In order that suitable precautions may be taken to safeguard healthy the atter
concerngd in fire testing is drawn to the possibility that toxic or harmful gases may-be evolved
conduct|of this test.

1 Scqpe

This part|of ISO 10294 specifies the test requirements related to thermal release mechanisms used in f
tested in|accordance with 1SO 10294-1. Only the thermal release mechanism is subjected to the tests
The test Imethods are designed to ensure that under fire conditions the thermal release mechanism cq
the expe¢ted functions so that the damper will close completely so as to prevent the spread of fire.

This partfof ISO 10294 also includes a method for ensuring that the thermal release mechanism does n

tion of all
during the

re dampers
described.
mplies with

ot close the

damper in non-fire conditions. The effect of corrosion’ on the operational reliability of the release mechahism is also

evaluategl.

This method is only applicable to thermal release mechanisms installed within the damper or duct. It dog
thermal release mechanisms that are located outside the ventilation duct.

The test|can provide information.on comparative performance between one thermal release mec
another pand thus provides fof_the testing of thermal release mechanisms that have not been incl
damper assembly that was tested in accordance with ISO 10294-1.

The method specifieddn.this part of ISO 10294 will determine whether the thermal activation system fo
device of a fire damper-system

— is syitabletfor a fire damper assembly to be tested according to ISO 10294-1,

£S not cover

nanism and
ided in the

the closing

— is suitableforafire-damperalready-qualified-ascording-t6-1S0-10204-1 with-an-alternative-system

f the same

class (temperature-load),

— is capable of maintaining its performance after the reliability tests.
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2 Norm

ative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO 10294. For dated references, subsequent amendments to, or revisions of, any of these publications
do not apply. However, parties to agreements based on this part of ISO 10294 are encouraged to investigate the
possibility of applying the most recent editions of the normative documents indicated below. For undated
references, the latest edition of the normative document referred to applies. Members of ISO and IEC maintain

registers of

currently valid International Standards.

ISO 10294-1:1996, Fire resistance tests — Fire dampers for air distribution systems — Part 1: Test method.

ISO/IEC 13

3 Term

For the pu
apply.

3.1
fire dampe
mobile clos
fire
3.2
thermal rel
system whi
of the fire d
NOTE 1
3.3

threshold |
temperatur

4 Requ

4.1 Ther

The therm3

the test arrgngeméntaccording to Figure 1 or Figure 2. The test arrangement shall include a heating arr3

that can e

pase mechanisms

D43:2000, Fire safety — Vocabulary.

5 and definitions

poses of this part of ISO 10294, the terms and definitions given in ISO/IEC-13943 and the

'S
ire within a duct which is operated automatically or manually andhis designed to prevent the p3

Ch evaluates the parameters of temperature in the airflow of the ventilation duct and initiates th
bmper before a predicted threshold limit is reached

he sensing element may be, for example, a fusible link, memory metal, frangible bulb or electrical sensor|

mit

before which the thermal release. mechanism must have operated

rements

mal release

| release<mechanism is installed in the centreline of the cross section of the test duct, which

pose the thermal release mechanism to the conditions specified in 4.2, also a fan ang

following

issage of

e closing

is part of
ngement
velocity

measuring

bquipment. A suitable method of controlling the air temperature and velocity shall be provided.

The position in which the thermal release mechanism is installed shall be chosen such that the airflow conditions
near the heat-sensitive element are in accordance with the practical conditions. If the test specimens are not
absolutely symmetrical, the test of response behaviour described in 4.2 and the test of faulty set-off described in

4.3 shall be

performed in both possible directions of airflow.
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4.2 Response behaviour
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Starting at an initial temperature of (25 + 2) °C, the specimen shall be exposed to an increasing air temperature
such that it follows the relationship (see Figure 3):

T=

where

T

(25 + 20t) + 2

is the temperature, in degrees Celsius;

t o

The res|

temperature. A 25 °C initial temperature and 80 °C maximum temperature rise meansvthat the

temperat
operate |

The mea
orientatid
the thres

4.3

Forl1ht
be under
flow) for
thermal r

The thermal release mechanism shall not release in“any of the samples tested.

Where o
given in

5 Tes

The reco
smaller @
met.

Faulty set-off

5 the time from the start of the test period, in minutes.
onse threshold of the thermal release mechanism shall not exceed an 80 °C rise. above

ure of activation (threshold limit) will be 105 °C. This means that the thermal (felease mech
vithin 4 min. This test may be applied to other operating temperatures and guidance is given ar

h air velocity at the start of this test shall be (1 = 0,1) m/s. The test shall bhe jperformed three tin
n and location of the thermal release mechanism. The thermal releasé’mechanism shall opé
hold limit is exceeded on each of the samples tested.

e specimen shall be exposed to an air temperature of,(60 + 2) °C. The thermal release mecH
the same loading as would be applied under normal service conditions. The mean airflow ve
this test shall be (1 £ 0,1) m/s. The test shall betyperformed once for each orientation and log
please mechanism.

her operating temperatures are to(be-used, a different limit for temperature shall be selected.
nnex B.

t apparatus

Immended types of devices with opened and closed airflow are shown in Figure 1 and Figure 2
ross sectionsymnay be used provided the requirements for the air temperature and the airflow

the starting

maximum
anism shall
nex B.

es for each
erate before

anism shall
ocity (mass
ation of the

Guidance is

Larger and
\velocity are
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Figure(2 = Alternative test arrangement

cting

th of ducting shown.in’ Figure 1 or Figure 2 may be changed provided the requirements

temperature and the airflow velocity are met. Each shall be provided with suitable access for installing

release 1
Figure 2.

A means

5.2

5.3

54

5.5

Fa

hechanism. The airflow shall be straight. An observation window shall be located as shown in

of providing and controlling the ingress of air shall also be provided.

h-capable of providing the air velocities specified.

for the air
the thermal
Figure 1 or

Heater, located within the duct system, having suitable means of control and capacity to achieve the heating
conditions specified in 4.2.

Air-velocity measuring equipment, suitable to meet the criteria of 4.2 and 4.3.

Instrumentation

The air temperature shall be measured by means of a sheathed thermocouple of diameter (0,25 + 0,025) mm. The
thermocouple shall be situated in the same distance from the top of the ventilation duct used in the test as the part
of the thermal release mechanism that is sensitive to heat. The horizontal distance shall be approximately 230 mm
from the thermal release mechanism.
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Figure 3 — Time/temperature.rise for response behaviour test
6 Test procedure

6.1 Instdllation of thermal release mechanism

The thermdl release mechanism shall be suspended from a plate in its normal orientation on a plate dimensioned
as shown in Figure 4, which forms part of the top of the working area of the ventilation duct used in the test, such
that the thefmal release mechahism is positioned symmetrically to the sides and on the centreline of the entilation
duct used in the test. If the(thermal release mechanism is not absolutely symmetrical, then both sideg shall be
tested. For [he testing of faulty set-off, the thermal release mechanism shall be loaded as specified in 4.3.

6.2 Control of.test conditions

6.2.1 Tes ing of response behaviour

Before each test, the temperature of the airflow, as measured by the thermocouple (5.5), shall be at (25 + 2) °C.
Remove the thermal release mechanism from a conditioning chamber set at a temperature of (25 + 2) °C, and
locate the mechanism in the test duct. Wait at least 5 min for the temperature to stabilize.

The control of the temperature within the ventilation duct used in the test shall be adjustable, with sufficient control

and spare capacity so that the temperature can be controlled over a range of 1 °C/min to 30 °C/min, with a
maximum nominal value deviation of + 2 °C.

6 © IS0 2001 — All rights reserved
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Figure 4 — Installation of thermal release mechanism
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6.2.2 Testing of faulty set-off

Before each test, apply a load in the direction of the release movement which is equal to the load under normal
service conditions. The temperature of the airflow and of the thermal release mechanism shall be prestabilized at
60 °C + 2 °C then the test may be started.

Where the device cannot be tested together with the operating springs, the laboratory shall provide a means of

applying the load specified by the manufacturer. An example is shown in Figure 5.

Key
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3 Loading
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N
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pction of test duct
system

epart
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|/

!
|
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|
!
i

Figure 5 — Example of loading means

O

The fulfilment of the requirements given in 4.2 and 4.3 shall be verified and detailed in the test report. In

relating to the corrosion tests shall also be included if carried out.

The test report shall also contain at least the following information:

ormation

a) nhame and address of the testing laboratory and the location where the test has taken place, if the latter is not
the same as the address of the testing laboratory;

b) unmistakable indication of the report (e.g. serial numbers) and of each page of the report, as well as
specification of the total number of pages of the report;

c) name and address of the sponsor;
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description and name of the tested item;

date of receipt of the tested item and date (dates) of the test;

test specification or description of the test method or testing instructions, including value of load applied;
if necessary, description of the sampling method;

all deviations, additions or limitations compared with the test specification as well as other information that is
important for the specific test;

datalconcerning all used and non-standardized test methods or instructions;

resut of measurements, examinations and interpolated results; if necessary, complementary’tables, graphs,
sketgches and photos;

indigations concerning the accuracy of measurement (if relevant);

signfiture and title or corresponding indication of the persons who are respopsible for the technicdl content of
the test report as well as the date of issue;

indidation that the test results refer only to the tested items;

notige that without permission of the testing laboratory the reportamay not be duplicated in extracts.



https://standardsiso.com/api/?name=18f43ecb498de4f0535057f34bcdf7fb

ISO 10294-4:2001(E)

Annex A
(informative)

Reliability tests

A.1 General

The tests described in this annex are optional.

The reliabiljty tests consist of subjecting a group of thermal release mechanisms to a simulated” envirpnmental

exposure for a period of 5 days, after which the response behaviours of the thermal releasé mecharnisms are

measured.

The tests consist of exposure to

a) a salt spray fog,

b) a moistlhydrogen sulfide/air mixture, and

c) a mois{ carbon dioxide/sulfur dioxide/air mixture. A group of thermal release mechanisms consist of the five
samplgs. One sample group is exposed to the salt spray fog; a.second sample group is subjected to the moist
hydrogen sulfide/air mixture; and a third sample group is subjected to the moist carbon dioxide/sulfyr dioxide
air mixfure.

Not less than 4 days or more than 7 days after the exposure, subject each thermal release mechanigm to the

procedures|given in 6.2.1 and 6.2.2. Observe each thermal release mechanism to determine if operatign occurs

within the time specified in 4.2 and 4.3.

WARNING |— These tests use hydrogen sulfide and sulfur dioxide, which are both poisonoug gases.

Hydrogen |sulfide gas is also flammable” Because of these hazards, these gases must be stored,

transferred and used only in gas-type.systems. Adequate ventilation must also be provided to haphdle any

accidental [leakage. Due their unpleasant odour and irritating effects, these gases give a warningd of their

presence.

A.2 Salt gpray fog test

The salt spfay fog test is"intended to demonstrate the performance of the thermal release mechanism atter it has

acquired am accumulation of particulate matter. It is recommend that all galvanized steel parts of the thermal

release meghanism-be painted to inhibit corrosion by the salt spray fog.

The thermal+telease-mechanisms-shall be nvpncnrl to_a salt Spray within o fng chamber—The salt sglution in the

chamber shall be a 20 % solution (by mass) of sodium chloride in distilled water. The pH shall be between 6,5 and
7,2 and the density between 1,126 g/ml and 1,157 g/ml when atomized at 35 °C. Suitable means of controlling the
atmosphere in the chamber shall be provided. The thermal release mechanisms shall be supported in their normal
operating position and exposed to the salt spray (fog) in a chamber having a volume of at least 0,43 m3, in which
the exposure zone shall be maintained at a temperature of (35 + 2) °C. The temperature shall be recorded at least
once per day, at least 7 h apart (except weekends and holidays when the chamber normally would not be opened).
Salt solution shall be supplied for a recirculating reservoir through air-aspirating nozzles, at a pressure between
0,7 bar (0,07 MPa) and 1,7 bar (0,17 MPa). Salt solution runoff from exposed samples shall be collected and shall
not be returned to the reservoir for recirculation. The thermal release mechanisms shall be shielded from
condensate drippage.
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