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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.

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria neededfof
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

The material in the former ISO 10294-series was used to assess the fire resistance of mechanical fire
dampers. The separate publications required multiple maintenance work and resources to keep them
current and up-to-date. By having the requirements in a single volume, ISO 21925-1 is intended to
improve efficiency and to be more user friendly. It is also anticipated that a single volume will serve
the continued efforts to promote the alignment of the requirements contained in regional and national
standards for testing fire dampers against this document.

ISO 10294-1:1996 addressed the spread of fire and smoke in buildings through ventilation ducts and
other openings in fire-separating walls and floors.

1S0[10294-2:1999 provided classification, criteria and field of application for the testmethpd given in
1S0[10294-1:1996.

1S0[10294-3:1999 provided a background to the test method and a rationale tg'the procedufes and the
criteria selected with respect to the testing of fire dampers, as given in [SO 10294-1:1996.

[SO[ 10294-4:2001 provided a test method to evaluate the performance of fire dampeg-operating
me¢hanisms.

Alist of all parts in the ISO 21925-series can be found on the ISQ'website.

© ISO 2018 - All rights reserved v
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Fire resistance tests — Fire dampers for air distribution
systems —

Part 1:
Mechanical dampers

SAElETY WARNING — For suitable health precautions to be taken, the attention is drzlwn to the
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Scope

5 document specifies a test method for the determination of the resistance of fire damp
for the evaluation of their ability to prevent fire and smoke spreading from one fire co

applicable to mechanical fire dampers. It is not intended to be tised for dampers used on
Lrol systems, for testing fire protection devices which only, deal with air transfer appl
Hampers used in suspended ceilings, as the installation 6fthe damper and duct can have
ct on the performance of the suspended ceiling, requiring other methods of evaluation.

E "Air transfer” is a low-pressure application through a fire separation door (or wall, floor)
ection to an air duct.

Normative references

following documents are referred-to in the text in such a way that some or all of th
Stitutes requirements of this docirment. For dated references, only the edition cited 3
ated references, the latest edition of the referenced document (including any amendmen

834-1, Fire resistance tests + Elements of building construction — Part 1: General requirer
5167-7, Measurement of fluid flow by means of pressure differential devices — Part 7: Or
zles and Venturi tubey inserted in circular cross-section conduits running full
Terms and definitions

the purposes of this document, the following terms and definitions apply.

and 1EC maintain terminological databases for use in standardization at the following ad

sibility that toxic or harmful gases can be released while the test is being conducte

d.

brs to heat,
partment

y in smoke
cations, or
an adverse

without any

bir content
pplies. For
[s) applies.

hents

ifice plates,

dresses:

3.1

IEC Electropedia: available at http://www.electropedia.org/

[SO Online browsing platform: available at https://www.iso.org/obp

test construction
complete test assembly, consisting of the separating element, damper and duct sections and penetration
seals (if any)

3.2
sup
wal

porting construction
| partition or floor into which the damper and duct section are installed for the test
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3.3

separating element
wall, partition or floor into which the damper and duct are installed in the building

3.4

connecting duct

duct sectio

3.5

n between the damper or separating element and the measuring station

measuring station
equipment consisting of pipe system with an orifice plate or venturi and an air flow straightener (if

any), insta
rate of gas

3.6

s passing through the damper under test

exhaust equipment

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

3.7

fire damper

mobile clogure within a duct which is operated automatically or manuallyiand is designed to prey
the spread|of fire

3.8

actuating mechanism

<damper>|mechanism, integral or directly associated with ghe damper which, when initiated by
damper triggering device, causes the movable componentdf'the damper to change from the "open
the "closed|" position

3.9

insulated damper

damper which satisfies the integrity, leakage and-insulation requirements of this document

3.10

uninsulated damper

damper which satisfies the integrityfand leakage requirements of this document

3.11

thermal re¢lease mechanism

system wlhich evaluates the)parameters of temperature in the airflow of the ventilation duct

initiates thie closing of the.fire damper before a predicted threshold limit is reached

Note 1 to d
electrical sd

3.12

ntry: The seénsing element may be, for example, a fusible link, memory metal, frangible bul
nsor.

led between the connecting duct and the exhaust equipment to determine the volume fllow

the

rent

the
to

and

or

threshold Lintit
maximum operational temperature of the thermal release mechanism

4 Principles of the test

The damper with its fixing device is built into, or attached directly, or remotely via a section of ducting,
to a fire-separating building element in a manner representative of good 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.

2
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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.

Annex A gives the historical background of the test.

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

5.1

5.2
inst

5.3

1 £ 4= de dos. 1 . I 1
FAITTPICT UL A 151 A T dIgTCIHITIIUIS SITUWITHITTTISUIC 1.

Damper under test, attached to the connecting duct in accordance with the man
ructions.

Connecting duct, of all welded construction fabricated from (1,5 * 0,1) mm thick s

width and height appropriate to the size of the damper under test. The duct shall have a lengf

diag
a gq

54
stra
bet;
thr
med

5.5
bet;

Reg
diff]

Reg
just
balj
suit

5.6
ISO
sho

ronal dimension of the damper, up to a maximum of 2 m. The connecting duct shall be prq
s-tight observation port.

Measuring station, consisting of an orifice plate, venturi, or other suitable device,
ightener (if required) and straight lengths of pipe ‘sized in accordance with ISO 5167;
veen the connecting duct and the exhaust fan to.determine the volume flow rate of ga
ugh the damper under test. When testing dampers installed in floors, it is still possiblg
lsuring station horizontally. A suitable mounting detail is shown in Figure 2.

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

ardless of what test pressure js~chosen, the fan should be capable of achieving a 200 B
erence higher than the test pressure difference chosen for the test.

ulation of the 300 Pa (orhigher pressure differential) may be by means of a dilution damp

incing damper shall-be fitted at the outlet of the fan to adjust the pressure range of the
the damper undes test. A variable speed fan may be used instead of the dilution damper:

Instrunientation for measuring and recording the furnace temperature, in accor
834-1.Locations of the furnace thermocouples for a number of different test arrang
wn inEigures 3, 4, 5, 6, 7 and 8.

The

Furnace, capable of achieving the heating and pressure conditions specified in ISO-834}

ufacturer’s

teel with a
h of 2x the
vided with

hn air flow
1 installed
es passing
to use the

difference

d pressure

br installed

before the fan inletyThe pressure shall be controlled to within 5 % of the required pressure. A

systems to

dance with
bments are

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 Figures 1 and 2). Alternative thermocouples may be
used provided it can be shown that they have equivalent response time.

5.7 Instrumentation for measuring and recording surface temperature, in accordance with
[SO 834-1.

It shall be located, depending on the method of mounting the damper selected, in the positions shown in
Figures 3,4, 5, 6,7 or 8.

© ISO 2018 - All rights reserved
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5.8 Instrumentation for measuring pressure differential between the furnace and the
connecting duct.

A pressure tapping shall be located on the centreline of one vertical side wall of the connecting duct.
Instrumentation shall have a 300 Pa measurement capacity higher than the test pressure chosen for the
test. Instrumentation shall also be provided for measuring the pressure difference between inside and
outside (ambient) of the furnace.

5.9 Timing device, capable of running throughout the test period.

5.10 Gap gauges and cotton pad, according to ISOU 834-1, To judge the Integrity of the joints between
the damper and its connecting duct and the damper assembly and the supporting construction ofithetest
arrangemepnt.

4 © ISO 2018 - All rights reserved
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supporting construction (wall)

23

Key

2x diagonal (to a maximum of 2 m)
pressure sensor (on centreline)
observation port

orifice plate or venturi

pressure differential (300 Pa)
pressure differential control box
pressure sensor in laboratory

O 0 N O U1 A W N -

pressure control dilution damper

[EnN
(=)

pneumatic actuator or manual ¢ontrol

=
=

balancing damper

[EnN
\S]

fan

[EnN
w

flexible connecting duct

[y
S

support

[EnN
vl

thermocouplé

[EnN
(o))

support

-
~

flow straightener

-
o]

flarige

-
O

support

N
(e}

thermocouple at exit from plenum

[\
[

connecting duct

N
N

test damper

N
w

furnace chamber

)
~

pressure sensor (on centreline of damper)

N
651

distance: thermocouple to orifice plate = 2 d

Figure 1 — Example of general test arrangement
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23+ 16/17/ 22\21 20
Key
1 dimensjon equal to the diameter of the measuring station
2 pressule sensor
3 pressuife differential (300 Pa)
4  pressuie sensor in laboratory
5 pressuie differential control box
6  pressute control dilution damper
7  balancihg damper
8 fan
9  pneumftic actuator or manual control
10 flexiblelconnecting duct
11 distancp: thermocouple to orificelplate =2 d
12 thermogcouple
13 supporf
14 orifice plate or venturi
15 flange
16 connecfing duct
17 thermocouple’at exit from plenum
18 flow stijaightener
19 support
20 supporting construction {floor)
21 furnace chamber
22 test damper
23 pressure sensor
24 2x diagonal (to a maximum of 2 m)
Figure 2 — Example of an alternative arrangement when testing dampers in floors
6 © ISO 2018 - All rights reserved
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Dimensions in millimetres

10 1 2 9
100 25 300 125 300
9
o~
y T,
(=}
= -l T | LT, LT,
' [
o -
- | e |
i T,
(¥a)
o~
100
6 4
10 8 7 5 4 3
Key
1 furnace
2 supporting construction,
3 support
4 connecting duct
5 connecting angle
6 length "L" to-be specified by damper manufacturer
7 infill material, provided it is necessary
8 damper
9 insulated ductwork
10 furnace thermocouples, 4 places
Ts, TF2_unexposed surface thermocouples (minimum of one each side)

Figure 3 — Position of surface thermocouples when damper is installed in an insulated duct
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8 1

100

100

300

123,

300

Dimensions in millimetres

100

100

Key

fufrnace

support

ddmper

0 N O U oW N

TS! Tll TZ

cdnnecting duct
cdnnecting angle

sypporting construction

Ts|

25

infill material, provided if i$ hecessary

fufnace thermocoQiples, 4 places

lepgth to be specified by damper manufacturer

unjexposed;surface thermocouples (minimum of one each side)

Figure 4 4—Position of surface thermocouples when damper is installed in a non-insulated drlCt
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Dimensions in millimetres

6 1 2
100 25 300 |
=
S
6
Key
1 furnace
2 supporting construction
3 support
4 connecting duct
5 damper
6 furnace thermocouples;4-places

T, 1

1, T2 unexposed surface thermocouples (minimum of one each side)

Figure 5 — Damper mounted onto face of supporting construction within the furnace
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Dimensions in millimetres

100 25, 300 25 300 ,

100

100

Key

1 sypporting construction

2 sypport

3 cdnnecting duct

4 dqmper

5 cdnnecting angle

6 fufnace

7 fu[:nace thermocouples, 4 places

L lehgth to be specified by damper)manufacturer

Ts, T1, T2 unexposed surface thermocouples (minimum of one each side)

Figuile 6 — Damper.mounted onto face of supporting construction outside the furnace
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Dimensions in millimetres
11 2 3 6
100 | 1500 _\ 25 300

100

100

\ \_/—
11 100 1 10 L4\lo 5 7 8

furnace

~
)
<

floor for example

suitable attachment as in practice
insulation, provided it is necessary
insulated duct

supporting construction

support

connecting duct

O 0 N O U1 A W N -

connecting angle

[EnN
o

damper

[uny
=

furnace thermocouptes;4 places

¢
[

1, T2 unexposed surfage thermocouples (minimum of one each side)

Figure 7 — Damper mounted remote from the supporting construction and within the
furnace chamber
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Dimensions in millimetres

100

100
ol

5 ﬂ
[~

oN
100 500 L |
10 9J \\8 \\4 7 6 5
Key
1 fufnace
2 sypporting construction
3 ddmper insulation, provided it is necessary
4 dgmper
5 sypport
6 cdnnecting duct
7 cdnnecting angle
8 cdnnecting angle
9 inpulated duct
10 fufnace thermocouples, 4-places
L lehgth to be specified by'damper manufacturer
Li lehgth of insulationwhere insulation is necessary

Ts, T1, T2 unjexposed surface-thermocouples (minimum of one each side)

Figur¢ 8 — Damper mounted remote from the supporting construction and outside the
furnace chamber

6 Test construction

6.1 General

The test construction shall contain all construction details relevant for test results. Only a maximum of
two dampers may be tested at one time.

6.1.1 Side to be tested

Where dampers are asymmetrical, they shall be tested from both sides, as it is probably not possible to
determine which side will give the worse result. Symmetrical dampers need only be tested from one

12 © ISO 2018 - All rights reserved
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side. For the purposes of determining whether a damper is symmetrical, the presence of the actuating
mechanism can be ignored. However, in such a case, the damper shall be installed so that the actuating
mechanism is on the side away from the furnace, as this is considered to be the more onerous condition
because, as it will be further from the furnace, the time to its operation will be consequently longer.

If testing is carried out from one side only (i.e. one specimen) the reason for this shall be clearly stated
in the report.

6.1.2 Dampers installed in both walls and floors

Dampers which are to he emplayed in hoth walls and floors shall he tested in hoth arientations, unless
it can be demonstrated that one is more onerous.

6.1{3 Dampers installed within a structural opening

Darhpers to be positioned within a structural opening shall be tested as shigwn in Figure 1 when
instlalled in a wall and as shown in Figure 2 when installed in a floor.

6.114 Dampers mounted onto face of wall or floor.

Unipsulated dampers mounted on a wall or floor and attached to the face of a structure shall be tested
with the damper positioned within the furnace as shown in Figdre 5. Insulated dampers shall be tested
from both sides so that the insulation properties of the damper body and where appropriafte the duct
can|be evaluated. An example of a damper mounted to the Wall/floor outside the furnace is shown in
Figlire 6.

6.1)5 Dampers remote from wall or floor

6.1

Dan
ale
the
sha

thrpughout the test. The distance between the outer surface of the duct and the furnace w

5.1 Within the furnace

hpers mounted remote from the walltor floor and separate from the structure shall be :
hgth of ductwork. For test purposes;the duct shall be attached to the supporting constr
damper installed at the duct end-within the furnace, as shown in Figure 7. This length o
1 be (150 + 50) mm long and insulated to the extent necessary to ensure that it rem|

httached to
ction with

ductwork
ains intact
all or floor

shall not be less than 500 mm.

6.1)5.2 Outside the furnace

For|dampers thatare to be mounted onto a section of duct outside the furnace, as shown in Flgure 8, the
length of duct shall be (500 * 50) mm.

NOTE frthe case of an uninsulated damper, mounted on a section of a duct outside the furnace, this does not
neefl tobetested.

6.1.

6 Minimum separation between dampers

Where two dampers are to be tested at the same time, the distance between the dampers shall not be
less than 200 mm, as shown in Figure 9. Where the dampers are mounted in a wall or partition, but are
not located in the same horizontal plane, the required furnace pressure is determined at the horizontal
plane of the lower damper [see 9.8 a) and Figure 1.

6.2 Size of specimen

The largest size damper should be fire tested and, provided the damper satisfies the appropriate fire
leakage criteria, the results can be extended to smaller sizes of dampers whose dimensions relative
to width, height and length are smaller than that tested, subject to the following verification that all

© ISO 2018 - All rights reserved 13
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components, in particular the damper blade(s), are the same thickness and cross-sectional shape with

respect to curtain and multi-blade dampers and blade width.

Key
1
2

14

suppor
dampe

200

200

Dimensions in millimetres
200

ting construction

-

Figure'9.-— Maximum separation between two dampers
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Dimensions in millimetres
200 200

200

—_
200

Key
supporting construction (wall)

damper

pressure of 15 Pa maintained on this/plane

Figure 10'—= Dampers mounted in different horizontal planes

6.3| Thermal release mechanism

Thed thermal rel€asé mechanism shall be included in the specimen construction. If there are plternative
reldase mechanisms where these are in series with the basic thermal release and can be shown to not
inh
opt

NOT
necessary to continue the test after closure provided that the release mechanism does not affect the maintenance

of the closed state of damper.

6.4 Specimen installation

The dampers shall be installed as in practice in a supporting construction using methods which are in
accordance with the manufacturer's instructions. Damper manufacturers requiring the damper to be
tested in a length of insulated ductwork shall specify the length over which the duct is to be insulated

as shown in Figure 3.
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6.5 Supporting construction

6.5.1 Principles

6.5.1.1 The supporting construction shall be a wall, partition or floor of the type to be used in practice.

6.5.1.2 A testresult obtained for a fire damper mounted in a supporting construction made of masonry,
concrete or solid partition (without any cavity) is applicable for the same type of supporting construction
with a thickness and density equal to or greater than those of the supporting construction used for the test.

6.5.1.3 The supporting construction selected shall have fire resistance slightly greater than

required fite resistance of the damper being tested.

6.5.1.4 If a specific supporting construction different than those described above is s¢lected, the

results obtpined are applicable only to that specific wall, partition or floor.

6.5.2 Recommended supporting constructions

Where the| type of supporting construction used in normal practice is not known, then one of

standard sppporting constructions described in Tables 1, 2 or 3 shall be used.

Table 1 — Standard rigid wall construction

the

test

the

Type of ¢onstruction Thickness Density Test duration
mm kg/m3 t
h
Normal cofcrete/masonry 110 + 10 2200200 t=2
150 £ 10 2200+200 2<ts<3
175+ 10 2200200 3<t<4
Aerated concretea 110 £ 10 650 + 200 t=2
150:£110 650 = 200 2<ts<4

a  This sugporting construction may be-made from blocks bonded together with mortar or adhesive.

Table 2 — Standard flexible-wall constructions (gypsum plasterboard)

Fire registance

Wall constructions

miin Number of layers Thickness Insulationa Thicknessb
on each side mm D/p mm
30 1 12,5 40/40 75
60 2 12,5 40/40 100
90 2 12,5 60/50 125
120 2 12,5 60/100 150
180 3 12,5 60/100 175
240 3 15,0 80/100 190

inside the wall.

b Tolerance of 10 %.

a  Dis the thickness in mm of mineral wool insulation inside the wall; p is the density in kg/m3 of mineral wool insulation

16
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Type of construction Thickness Density Test duration
mm kg/m3 t
h
Normal concrete 110 + 10 2200+ 200 t=1,5
150 10 2200200 1,5<t<3
175+ 10 2200200 3<t<4
Aerated concrete 125+ 10 650 + 200 t=2
150 + 10 650 + 200 2<ts<4

6.5]2.1 Non-standard supporting constructions

When the test specimen is intended for use in a form of construction not coyvered by the standard
supporting constructions, it shall be tested in the supporting construction intended for use.

6.6 Conditioning

Aft¢r installation of the damper into a supporting constructioncthe assembly shall be spibject to a
conditioning procedure in accordance with the requirements of¥SO 834-1. The moisture cofptent of the
supporting construction and any infill material used between'thie damper and supporting cqnstruction
may have an influence on the performance of the damper, in particular in relation to the| insulation
criterion. Where practical, the moisture content of all the:component items, including any infjll material,
sha|l be controlled to ensure that equilibrium has bgen reached, and the final value medsured and
recprded. If the supporting construction has been*assembled and has been fully conditiongd prior to
thelinstallation of the test specimen and if a water‘based infill material (or other similar infjll material
which requires curing) is used to seal any small gaps between the supporting constructipn and the
danpper, then a minimum of 14 days shall be-allowed for the assembly to reach equilibrium.

7 |Determination of leakage of connecting duct and measuring station
7.1 Shut the damper manualyiand seal the inlet aperture using impervious material.

7.2| Assemble the conredting duct measuring station and exhaust fan as shown in Figure 1} The joints
betyveen each component shall be well sealed with high temperature gaskets and/or sealants

7.3| Connect_dn-orifice plate, venturi or other suitable device to a suitable recording [nstrument
caliprated and,complying with the requirements of ISO 5167-1. It may be necessary to use a different size
of drifice plate, venturi or other suitable device for the determination of the leakage of the |connecting
duct and‘measuring standard to that used for the leakage tests described in Clauses 7 and 8. The leakage
is cplculated from the recorded pressure differential from the orifice plate, venturi or othfer suitable

7.4 Adjust the exhaust fan so that the air leakage through the connecting duct and measuring station
can be measured at 200 Pa, 300 Pa, 400 Pa and 500 Pa. The pressure differential at each value should
be maintained for 60 s before the leakage is recorded. For higher pressure differential than 300 Pa, the
control of leakage shall be performed at a test pressure 200 Pa higher than the test pressure chosen, in
five equal increments.

7.5 Plot the values on graph paper to determine the leakage at 300 Pa, or at a higher selected pressure
differential.
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If the leakage at 300 Pa is more than 12 m3/h, improve the sealing of joints and stability of test

construction until the leakage criterion referred to above can be met. For pressure differentials higher

than 300 P

a the leakage of 12 m3/h may be increased by a factor (Ptest/300) 0,5.

7.7 Remove sealing from the inlet aperture of the damper.

8 Determination of leakage at ambient temperature

8.1 Subject the damper to 50 opening and closing cycles.

8.2 After| the 50th cycle, check that the damper still locks in the closed position and that it shows$
mechanical damage that will affect the operation of the damper.

8.3 C(losg the damper.

8.4 Adjupt the exhaust fan to maintain an underpressure of 300 Pa (or higher.underpressure) in,

connecting

8.5 Reco
more than

8.6 Calcy

duct relative to the laboratory.

id the pressure differential across the orifice plate, venturizor-other suitable device at
P-min intervals for a period of 20 min or until stable readings are reached.

late the leakage from the recorded pressure differential from the orifice plate, ventuny

other suitable device using the formulae for volume flow rates ‘given in ISO 5167-1. Deduct the v.

for the leaK

leakage.

9 Firet

age of the connecting duct and measuring statioit.determined in Clause 7 from the measy

est

no

the

not

I or
hlue
red

9.1 Latch the damper into its open position, then if not already in position, mount the test specinen

onto the fu

9.2 Conn

9.3 With

across the

nace.
ect all instrumentation tequired by this document.

the damper fully*open, set the exhaust fan system to produce an air velocity of 0,15
damper opening,-This may be measured by the orifice plate, venturi or other suitable de

located within the measuring duct. The air velocity shall be maintained to an accuracy of +15 %.

9.4 Swit

9.5 Ignit

h off the:éxhaust fan, but leave at its pre-set value given in 9.3.

m/s
vice

b the furnace. Start the timing device and switch on all measuring devices.

9.6 Switch on the exhaust fan as soon as the furnace has ignited.

9.7 When the damper has closed, adjust the exhaust fan to maintain an underpressure of 300 Pa (or
higher) in the connecting duct, relative to the furnace. Record the time at which the damper closes. If the

damper fai

Is to close after 2 min from igniting the furnace, discontinue the test.

9.8 During the test, carry out the following.

a) Control and record the furnace temperature and pressure in accordance with ISO 834-1. The
furnace pressure at the horizontal centreline of a vertical damper shall be maintained at (15 * 2) Pa.

18
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Maintain a pressure differential between the connecting duct and furnace of (-300 *
higher underpressure}.

15) Pa, (or

Record the pressure differential across the orifice plate, venturi or other suitable device and the

local gas temperature at not more than 2-min intervals.

Constants for orifice plate, venturi or other suitable devices shall be calculated in accordance with
[SO 5167-1 over the range of anticipated gas temperatures. As a function of time and measured gas
temperatures, select the corresponding orifice plate, venturi or other suitable device constants and
calculate the volume flow rate at the measuring station gas temperatures using the formulae for

volume flow rates given in ISO 5167-1. Correct the measured volume flow rate to 20 °C.

Deduct the

d)

)

10

Dep

value for the leakage of the connecting duct and measuring station determined in Clause
measured leakages.

Record the temperature on the external surface of the connecting duct at.thé tim
specified in ISO 834-1.

The effect of gaps, orifices or openings on the integrity at the junction between the
construction and connecting duct shall be determined by the use of the cotton pad
gauges as defined in [SO 834-1.

| 7 from the

b intervals

supporting
ind /or gap

Where practical, record any observations of the general behaviour of the damper assenpbly during

the test. In practice this is limited to observations taken on the furnace side and to the dy
junction and adjacent area on the non-furnace side.

Classification and criteria

ending on the classification required, the size ofthe fire damper to be tested and the cr

applied are given in Table 4.

ct/damper

jteria to be
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Table 4 — Fire test performance criteria

Classificationa |Size to be tested Leakage at Fire test
ambient tempera- Leakage limit | Temperature Perimeter
ture m3/(h - m2) rise limit integrityb
m3/(h - m2) °C
Mean/Max.
E max. Not required 360¢ Not required GG/SF
ES max. 200 200¢ Not required GG/SF
min. 200 Not required Not required Not requirgd
El max. Not required 360¢ 140/180 CP/GG)/SH
EIS max. 200 200¢ 140/180 CP/GG/SH
min. 200 Not required Not required Not requirgd

damper and

NOTE 1 Th
the roving t
thermocoup|

NOTE 2 Fo

NOTE 3 (I
damper is cl
first. Where
only the cra

a  Eisthe
lis thei
Sisthel

b CPis thg
GG is thg

SF is the]

In relation o the criteria for leakage (S), the values given shall be satisfied in both the ambient température (sma

taken to be fhe cross-sectional area of the duct to which the damper is connected.

¢ Leakagqlimits only apply after 5 min frem the start of the test.

largest damper in the range) and the fire test (largest damper in the range).

e maximum temperature rise limit (180 °C) can be determined at any of the thermocouples T1, T2 and T
hermocouple described in ISO 834-1) and the mean (average) temperature ris€ (140 °C) is determined f
es T;. Locations of the thermocouples are shown in Figures 3 to 8.

I the purposes of calculating compliance with the leakage criteria in this table, the area of a damper cai

hssification of integrity is according to whether or not the dampetds also classified for insulation. Whe
hssified for integrity E and insulation [, the integrity is that determined by whichever of the three criteria
a damper is classified E but without an I classification, the integrity value is defined as the time to failug
ks/openings or sustained flaming criteria, whichever fails first.

ntegrity (gas flow corrected to 20 °C);

pisulation (see note 1);

pakage classification (see note 2) (gas leakage corrected to 20 °C).
cotton pad (see note 3);

gap gauge (see note 3);

sustained flaming (see note 3).

lest

(or
Fom

) be

e a
ails
e of

10.1 Numnpber of tests requited

The test method has been. designed to cover as many potential applications for damper installatio
possible. It]lis not intended.that all the options have to be covered in a test programme.

Guidance i
show that
the most o

hot alltests need to be undertaken, as some installation options may be found to repre
herdus condition, in which case the number of tests required can be reduced.

1 ds

5 given bélow in Tables 5 and 6 on the number of tests that may be required. Experience jay

ent

Table 5 — Fire damper standard installation application

Fire damper installation application in prac-

Number of tests asymmetri-

cal fire damper rical fire damper

tice standard application

Number of tests symmet-

Installed within a wall 2 1

Installed within a floor 2 1

20

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=11ef9d370fd7033300ff174a666e47d1

IS0 21925-1:2018(E)

Table 6 — Fire damper special installation application

Fire damper installation application in Number of tests asymmetri- | Number of tests symmetri-
practice special application cal fire damper cal fire damper
Installed on face of wall 2 1
Installed on face of floor 2 1
Damper mounted on section of duct in the fire 1 for wall application 1 for 1 for wall application 1 for
compartment (wall and floor application) floor application floor application
Insulated damper mounted on section of duct 1 1
outside the fire compartment (wall only)

11
The

f)
g)

h)

Test report

report shall state

the name of the testing laboratory;

the name of the sponsor;

the date of the test;

the name of the manufacturer, the trade name and the typelxeference of the product;

details of the construction and conditioning of the test'specimen, including detailed i
on the specification of materials and componentscused, together with drawings illus
essential features and installation details, including the dimension from the exposed
supporting construction to the centreline of the plane of operation of the damper;

description of the method and materials, uséd to seal the damper into the test construct
arecord of the following relating to the\leakage at ambient temperature test as a functia
— measuring station pressure différential;

— calculated volume flow rate;

arecord of the followingrelating to the fire test as a function of time:
— furnace temperature;

— furnace pressure;

— conneeting duct pressure;

— temperatures measured by all surface mounted thermocouples;

—., 'gas temperature at exit of connecting duct plenum;

hformation
frating the
face of the

ion;

n of time:

j)

— measuring station gas temperature;
— measuring station pressure differential;
— calculated volume flow rate converted to ambient (laboratory) temperature;

the time at which the damper closes after the start of the test and the test duration;

any observations which were made during the course of the test, particularly with respect to loss
of integrity at the joints between the damper and its connecting duct and the damper assembly and

the supporting construction of the test arrangement;

© ISO 2018 - All rights reserved
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k) where the test has been undertaken using a higher underpressure than 300 Pa, then this shall
be clearly stated, together with a statement giving the basis for such a value being selected. All
calculated volume flows should be clearly identified as relating to the selected higher underpressure.

12 Direct field of application of the test results

12.1 Size

of fire damper

If the S classification is not required, a test result obtained for the largest fire damper in the range is

applicable

taall damnare of tha caraa tunag Oncluding any acnact rat o) neavidad th+ thao mﬂv1wum
| 5 [s) M

dimensionp

that tested.

If the S clag
shall satisff

12.2 Fire

TOTTT OO T P e T O Ot e o™ Ire T y (TrreTreretT CITTOr ST

R8s
do not exceed those tested and that the components remain in the same orientatiol

pPretTotroprov Tt trrot ot

sification is required, an additional fire damper, representing the smallest size in the ra
y the smoke leakage criteria when tested according to the procedure describéd in Clause

dampers installed within structural openings

A test result obtained for an installed fire damper is only applicable to dampers installed in the s

orientatior

12.3 Fire

A test resy
dampers iy

12.4 Fire

as that tested.

dampers mounted onto the face of a wall

It obtained for a fire damper installed onto the face.of a wall or floor is only applicabl
stalled onto the face of a separating element in thezsame orientation as that tested.

dampers remote from a wall or floor:

A test resuflt obtained for a fire damper remote frgm a wall or floor (of the same fire resistance as

damper) is

a)

for mo
when {

for mo
side al

b)

for mo
side b

<)

12.5 Sepd
elements

Atestresu

applicable to the following dampers:

unting remote from a wall and @tftached to a length of a horizontal fire-resisting ductw
ested remote from a wall (two'tests, see Figure 7 and Figure 8);

unting remote from a floor dnd attached to a length of vertical fire-resisting ductwork on
ove the floor when tested above the floor;

Linting remote fronia floor and attached to a length of vertical fire-resisting ductwork on
low the floor when tested below the floor.

Iration between fire dampers and between fire dampers and construction

1 dS

hge,
8.

hme

e to

the

ork

the

the

Fion

tobtained for only one fire damper or for two fire dampers with a minimum clear separa

of 200 mm

UCLVVCCII LllC uaulprﬂ S lb a}J}JllLaUlC LU d llllllllllulll STPdI clLlUll, lll P1 aLLlLC, Ul

a) 200 mm between dampers installed in separate ducts;

b) 75 mm between damper and a construction element (wall/floor).

12.6 Supporting constructions

12.6.1 A test obtained for a fire damper mounted in or on the face of a supporting construction made of
masonry, concrete or homogeneous partition (without continuous cavity) is applicable for the same type
of supporting construction with a thickness and density equal to or greater than those of the supporting
construction used in the test. The test result can apply to cellular or hollow masonry blocks or slabs
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that have a fire resistance time equal to or greater than the fire resistance required for the fire damper
installation.

12.6.2 Testresults obtained with the dampers installed in flexible vertical supporting constructions may
be applied to rigid supporting construction of a thickness equal to or greater than that of the element
used in the tests, but not vice-versa provided that the classified fire resistance of the rigid supporting
construction is greater than or equal to the one used for the test.

12.6.3 If a specific supporting construction different from those described in 6.5.2 is selected, the test
results obtained are applicable only to that specific wall, partition or floor having a thickness and/or
denfsity greater than that tested.
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Annex A
(informative)

Historical background of the test methods

A.1.1 Geperal
The test ddscribed in this document is designed to measure the ability of a damper to:
a) close in the event of a fire under dynamic conditions;

b) to resfist the spread of fire and gases from one compartment to anetlier through an|air
distribution system.

During thelearly stages of developing the test, the requirements for air di§tribution systems in varjous
countries yere examined in relation to spread of fire, and it became-clear that the design philosophy
varied congiderably from country to country. The principle differerces in philosophy and practice fhat
were identffied are as given in A.1.2 to A.1.5.

A.1.2 Fanp on/off

Design philosophies vary. In some applications, air distribution systems are designed so that in|the
event of a fire occurring the fans switch off. Others aré required to continue to provide air hand]ing
to parts of the building remote from the fire. Incsuch a situation, the dampers have to close under
dynamic cpnditions and, once they are closed; théy may be subjected to high underpressures with a
correspondling higher risk of leakage and consequently with potentially more rapid spread of fire.

It cannot be guaranteed under fire conditions that a fan will be off and therefore a dynamic condifion
may exist. |A system failure can occurfand the fan may not switch off. Therefore it is considered t¢ be
important to test the damper under~dynamic conditions. The standard underpressure of 300 Pa pas
chosen as fit corresponded to the underpressure used in ISO 6944-1. This was considered adeqyate
to cover mpst applications. [ttwas recognized that for special industrial applications dampers may be
designed tp withstand higher underpressures. To allow for these special applications, allowance [has
been made|to allow the té€st to be undertaken at increased underpressures.

The 0,15 ny/s fire testelocity is a compromise between the need for a dynamic air flow test and [fire
safety within the-fire test laboratory. For these safety reasons, closure testing at higher velocitjes/
pressures, [if considered necessary, should be carried out under ambient air flow conditions and|not
when the flirnace is ignited at high temperatures.

A.1.3 Installation practice

Some countries and some design practices require that the dampers be installed within the plane of
the wall and floor and do not permit the damper to be remote from the separating construction. Other
countries or design practices allow the damper to be installed either on the face or remote from the
wall or floor. The test method provides guidance for testing all such possible installations but it is only
necessary to test the installation method(s) applicable to the individual country concerned.

A.1.4 Insulation

Dampers are available both insulated and uninsulated. The method provides for the testing of all types
of dampers.
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A.1.5 Integrity

Measurement of integrity is based on measurement of gap leakage through the damper, together
with conventional integrity measurements around the outside perimeter. The dynamic leakage
measurements described in Clause 8 of this document, give a more precise indication of integrity

performance.

A.2 Test principles

A.

1 General

Prigr to the determination of leakage the damper is subjected to 50 opening and closing ¢
is imtended to represent approximately two inspections per year on an installed damper t
cortrect operation. This number of cycles may be inadequate for dampers which provide
confrol function.

The
actfiating mechanism attached to the damper. Secondary control devices,remote from the ¢
not|covered by this test. It is considered important to start the test inCthis way as not only
thefactuating mechanism, but it also checks that during the time that'the damper remains o
not|distort and prevent closure once the actuating mechanism operates.

Ist some difficulties may be experienced in controlling“the furnace temperature an
Ist the damper is open, there is adequate time providedithe damper closes within the spe
of 2 min, to be within the defined limits of the time-temperature curve defined in ISO 834-1

A.2l2 Determination of leakage of connecting duct and measuring station

Thelimit of 12 m3/h appropriate to the fire testWas selected as this represented the lowest 16
could be accurately measured in accordance with ISO 5167-1. Consideration was given to
an actual leakage and then deduct this.value from the leakages recorded during the test.
wag considered that this approach would create problems as the leakage of the test rig mig
durjng the test. The approach adoptedis to make the seals as tight as possible so that any inc
lealftage during the test will be minimal. It is essential that considerable care be taken to e
tight seals at all joints and thatasuitable high-temperature joint sealant is used.

A.2l3 Determinationofleakage at ambient temperature

Leakage of the dampejrat ambient temperature is measured only for dampers intended to b

ycles. This
o check its
hn air flow

fire test is started with the damper in the open position. This is intended to test the primary

Jamper are
Hoes it test
pen it does

 pressure
cified time
At 5 min.

akage that
measuring
However it
ht increase
rease inrig
\sure good

b classified

to the S designation) Both the largest and the smallest sizes of dampers in a product are evaluated.

A.2l4 Fireltest

Thd airvelocity of 0,15 m/s was selected because experimental work indicated that at the

moment a

damper closes a very high underpressure can exist across the damper. This low air velocity w

substantially in excess of the required underpressure of 300 Pa.

as selected

The 0,15 m/s fire test velocity is therefore a compromise between the need for a dynamic air flow
test and fire safety within the fire test laboratory. For these safety reasons, closure testing at higher
velocities/pressures, if considered necessary, should be carried out at ambient air flow conditions and
not when the furnace is ignited at high temperatures.

Any failure of the damper to close within the allowable time of 2 min is regarded as a failure. If the
damper is closed manually and the test continued to determine leakage rates, such data can only be
regarded as for information only as an essential requirement for a damper has not been met.

The leakage is determined from the recorded local temperature and the recorded pressure differential
from the orifice plate, venturi, etc. using formula for volume flow rates given in ISO 5167-1.
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A.3 Commentary on criteria and classification

Tests in accordance with the test method were undertaken on a range of European and North American
fire dampers, all of which satisfied conventional measurements for integrity. It was established that
the existing products were capable of satisfying a leakage limit of 360 m3/(h - m2), and this limit was
adopted for evaluation of compliance of integrity using gas flow measurements (E designation).

In relation to smoke leakage, available analytical data was examined, taking into account such
parameters as acceptable concentrations of smoke, required degree of dilution, time for escape, which
led to an acceptable smoke leakage of 200 m3/(h - m2), being derived. This is the limit used for checking
compliance with the S designation.
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Annex B
(informative)

Alternative thermal release mechanisms

B.1 The following procedure can be agreed between the sponsor and the testing laboratory to evaluate
alternative thermal release mechanisms.

B.1{1 The thermal release that is installed with the damper is randomly selected friom fiye identical
unifs. Three of the remaining release mechanisms shall be evaluated to the requirements in[Annex C to
det¢rmine a threshold response time. The threshold shall be the average resperise time of [three links
wh¢n tested to the requirements of Annex C. The response time is used tq ‘evdluate the cpmparative
performance of other alternative thermal release mechanisms that are evaliiated to the requirements of
Anrlex C. Annex D specifies a reliability tests for thermal release mechaniSms.
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Test of thermal release mechanisms

C.1 Intreduction

This Annex specifies the test requirements identified as response behaviour and faulty set-off-that{are
related to thermal release mechanisms used in fire dampers. Only the thermal release mechanism is
subjected flo the tests described in this annex.

The responsive behaviour test is designed to ensure that under fire conditions the\thermal relgase
mechanisny complies with the expected functions so that the damper closes completely so as to preyent
the spread|of fire.

The faulty [set-off test is intended to ensure the thermal release mechanism does not close the danjper
in non-fire|conditions.

These test$ are only applicable to thermal release mechanisms installed within the damper or dudt. It
does not cqver thermal release mechanisms that are located outsidethe ventilation duct.

The tests|can provide information on comparative perfermance between one thermal relgase
mechanisny and another and thus provide a means of testitig of thermal release mechanisms that Have
not been irjcluded in the damper assembly that was tested for fire resistance.

The test njethod specified in this Annex determines whether the thermal activation system for|the
closing deyice of a fire damper system:

— is suitpble for a fire damper assembly‘to"be tested for fire resistance in accordance with fhis
standqrd;

— issuitgble for a fire damper already qualified according to this standard with an alternative system
of the same class (temperaturé-load);

— is intended to provide information on comparative performance between one thermal relgase
mechanism and another-and thus provides for the testing of thermal release mechanisms that Have
not been included inthe fire damper assembly that was used in the fire resistance test.

C.2 Regqguirements

C.2.1 Thiefmal release

The thermal release mechanism is installed in the centreline of the cross section of the thermal
release test duct, which is part of the test arrangement according to Figure C.1 or Figure C.2. The test
arrangement shall include a heating arrangement that can expose the thermal release mechanism to
the conditions specified in C.2.2, also a fan and velocity measuring equipment. 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 C.2.2 and the
test of faulty set-off described in C.2.3 shall be performed in both possible directions of airflow.

28 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=11ef9d370fd7033300ff174a666e47d1

C.2.

IS0 21925-1:2018(E)

2 Response behaviour

Starting at an initial temperature of (25 * 2) °C, the thermal release mechanism shall be exposed to an
increasing air temperature such that it follows the relationship (see Figure C.3):

T= (25 +20¢) £ 2

where

T isthe temperature, in degrees Celsius;

The
thré
meq(

NO']
rele
clim

available.

The
resj

a)

b)

C.2

For
me(
med
for

t isthetime from the start of the test period, in minutes.

mean air velocity at the start of this test shall be (1 £ 0,1) m/s. The test shall be

hanism shall operate before the threshold limit is exceeded on each of the samples teste

E The threshold limit is established by the manufacture of the thermaljrelease mechanis
hse mechanisms are designed for use in various environments such as typieal interior conditio
ates and within warm air ducts. Threshold limits such as 50 °C (cold countries), 120 °C, 180 °C o

threshold response time, or the time when the thermal reSponse mechanism operates
ponse behaviour test, shall not exceed:

The time equalling the average of the threshold¢ime +10 % determined from a m
three tests on links representative of the link used'in the fire damper test specimen
resistance test.

performed

be times for each orientation and location of the thermal release mechanism. The thermal release

.

m. Thermal
hed air, cold
r 350 °C are

during the

inimum of
For the fire

A thermal release mechanism that has been®reviously tested to the fire damper fire resi
shall be used to determine a threshold response time. Three thermal release mechanis

s
from a batch of five shall be evaluated.sing the response behaviour test. The threshorlﬁkl

time shall be determined as the average response time of these three thermal release
for each orientation required (see€.2.5.1) or

The time required for the ‘thermal response mechanism, when tested in accordanc
response behaviour test] to rise above the threshold limit designated for the thermg
mechanism.

3 Faulty set-off

1 h the specimen shall be exposed to an air temperature of (60 + 2) °C. The thern
hanism shat'be under the same loading as would be applied under normal service cond
in airflow velocity (mass flow) for this test shall be (1 £ 0,1) m/s. The test shall be perfq
bach orientation and location of the thermal release mechanism.

stance test
, selected
response
echanism

e with the
| response

hal release
itions. The
rmed once

The

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

C.2

4 Testapparatus

The recommended types of devices with opened and closed airflow are shown in Figure C.1 and
Figure C.2. Larger and smaller cross sections may be used provided the requirements for the air
temperature and the airflow velocity are met.
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Figure C.1 — Test arrangement
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