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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 maintenance
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed forj
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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Fire resistance tests — Fire dampers for air distribution
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Part 2:

Intumescent dampers

WARNING — For suitable health precautions to be taken, attention is drawn to the
that toxic or harmful gases can be released while the test is being conducted.

1 [Scope

Thif document specifies a test method for the determination of the reSistance of fire d
heaf, and for the evaluation of their ability to prevent fire and smoke from spreading frg
conjpartment to another through an air distribution system.

Thip document describes the test requirements related to intumeseent fire dampers. It is i
intymescent fire dampers that are expected to be classified as,EI dampers. Without the ag
mec¢hanical damper, they are unable to achieve the “S” cldssification, which includes a le:
imposed at ambient temperature.

Thif document is not intended to be used for damper§used only in smoke control systems,
firelprotection devices which only deal with air transfer applications, or for dampers used in
ceiljngs, as the installation of the damper and ductcan have an adverse effect on the perform
suspended ceiling, requiring other methods of\evaluation.

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

2 [Normative references

The following documents aré referred to in the text in such a way that some or all of th
congtitutes requirements of this document. For dated references, only the edition cited 3
undated references, thelatest edition of the referenced document (including any amendmen
1S0|834-1, Fire-resistance tests — Elements of building construction — Part 1: General requirer
[SO|5167-1, Measurement of fluid flow by means of pressure differential devices inserted in cir
sectlion coftduits running full — Part 1: General principles and requirements

3 Tl::l II1S clll(ll dt:fiuitiuua

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

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

3.1

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

[EC Electropedia: available at http://www.electropedia.org/

test construction
complete test assembly, consisting of the separating element (3.3), damper and duct sections and
penetration seals (if any)
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3.2

supporting construction
wall, partition or floor into which the damper and duct section are installed for the test

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

n between the damper or separating element (3.3) and the measuring station (3.5)

3.5

measuring
equipment
required),
volume flo

3.6

b station

consisting of pipe system with an orifice plate or venturi and an air flow straightene
nstalled between the connecting duct (3.4) and the exhaust equipment (3.6) té-determine]
v rate of gases passing through the damper under test

exhaust equipment

equipment
underpres

3.7

fire damp
mobile clos
the spread

3.8

intumescq
term descy
of heat nor

3.9

intumescq
non-mecha
prevent th

3.10

intumescgq
intumescen
usually cut

3.11
covered in

consisting of a fan and balancing or dilution dampers to“apply and maintain
bure in the connecting duct (3.4)

Jy
ure within a duct which is operated automaticallyofymanually and is designed to prey
of fire

nt
ibing the phenomenon of expansion in excess of normal thermal expansion under the ac
mally generated by the fire

nt dampers
nical device installed in a_ducted system that intumesces when exposed to hot gase
e spread of fire

nt sheet
t (3.8) material franufactured in rigid or flexible thin sections, typically 1 mm to 4 mm tH
into strips for\incorporation into the fire damper (3.7)

tumesecent

partly enclosed ‘intumescent (3.8) material to provide protection, modify the behaviour, improve

surface fin

I (if
the

the

rent

Fion

to

ick,

the

sh-and/or enhance the aesthetics of the fire damper (3.7)

3.12

skinned intumescent material
totally enclosed intumescent (3.8) material on all faces and edges to provide protection, modify the
behaviour and improve the surface finish and/or the aesthetics of the fire damper (3.7)

4 Principles of the test

4.1 General

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 according to good practice. Temperature and integrity
measurements are carried out in various parts of the test construction during the test. The tightness of

© ISO 2021 - All rights reserved
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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.

4.2 Additional tests

Additional tests are included to provide an assessment on the operational reliability of the intumescent
dampers. See Annex C for information on reaction to fire tests. The conditions specified in Annex A

apply.

Annex D provides general information on the use and application of intumescent dampers.

5

5.1

The
ISO

A stiitable condensing device shall therefore be installed before the flow-measuring devic

be
40

water at ambient temperature with approximately 9 m of measuring duct immersed in the tg

rea

An

5.2

5.3
inst

5.4

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

the
witl

5.5
stra
bety
thr
mesd

5.6

Apparatus

General

test apparatus specified in 5.2 to 5.11, including the instrumentation, shall be in accor
834-1 except where specifically stated otherwise. Intumescent dampers give off somsg

leemed to be effective if the gas temperature within the flow:medsuring device does

Hance with

moisture.
b, This will
not exceed

C at any time during the test. An example of a suitable condensing device is a water tank fed with

ching the measuring device.

bxample of a test arrangement is shown in Figure 1.

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

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

diagonal dimension of the damper, up to a maximum of 2 m. The connecting duct shall b
1 a gas-tight observation-port.

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

Exhaust fan system, capable of controlling flow rates and maintaining a pressure

nk prior to

ufacturer’s

teel with a
th of twice
e provided

hn air flow
1 installed
es passing
to use the

difference

bety

ween the connecting duct and the furnace, as required, 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 shall 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.

© IS0 2021 - All rights reserved
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5.7 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 Figures 3, 4, 5, 6, 7 and 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 Figures 1 and 2). Alternative thermocouples may be
used provided it can be shown that they have equivalent response time.

5.8 Instjumentation for measuring and recording surface temperature, in accordanee “\With
ISO 834-1.|This shall be located in the positions shown in Figures 3, 4, 5, 6, 7 or 8, dependifig '0n|the
method of mounting the damper selected.

5.9 Instjumentation for measuring pressure differential between the furnace andithe connecfing
duct. A pr¢ssure tapping shall be located on the centreline of one vertical side wall of the connecfing
duct. Instriimentation shall have a 300 Pa measurement capacity higher than the tést pressure chdsen
for the test| Instrumentation shall also be provided for measuring the pressuredifference between infide
and outsid¢ (ambient) of the furnace.

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

5.11 Gap pauges and cotton pad, according to ISO 834-1, to judge the integrity of the joints between
the dampef and its connecting duct and the damper assembly and the supporting construction of theltest
arrangemept.

4 © IS0 2021 - All rights reserved
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Dimensions in millimetres

11

23 217019 1817 16

22

supporting construction (wall)

2 x diagonal dimension of the damper (to a maximum,of2 m)
pressure sensor (on centreline)
observation port

orifice plate or venturi

pressure differential (300 Pa)
pressure differential control box
pressure sensor in laboratory
pressure control dilution damper
pneumatic actuator or manual control
balancing damper

fan

flexible connecting duct

support

thermoeouple

support

flow straightener

= i

tlange

support

thermocouple at exit from plenum
connecting duct

test damper

furnace chamber

pressure sensor (on centreline of damper)

Distance from thermocouple to orifice plate = 2 x diameter of the measuring duct.

Figure 1 — Example of general test arrangement
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| 2 ( 1
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| f 1
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|
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| 17 L\ 11
| 1316 10 T\
| i 9 8 5 7
=
21 14 15 20 19 18

pressuie sensor
e differential (300 Pa)

e sensor in laboratory

pressuj
pressuj
pressutfe differential control box
pressute control dilution damper
balancihg damper
fan

pneumatic actuator or manual contro}
flexible

thermojcouple

connecting duct

supporf
orifice plate or venturi
flange
connecting duct

thermojcoupleat exit from plenum

flow stifaightener

support
supporting construction {floor)

furnace chamber

test damper

pressure sensor

Dimension equal to the diameter of the measuring station.

Distance from thermocouple to orifice plate = 2 x diameter of the measuring duct.

2 x diagonal dimension of the damper (to a maximum of 2 m).

Figure 2 — Example of an alternative arrangement when testing dampers in floors
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Dimensions in millimetres

100 300

0, T. T

S s S ~
PRV WA AR AR ARV AN A

1p0

100

Key
furnace

supporting construction

support

connecting duct

connecting-angle

infill material, provided it is necessary
testydamper

insulated ductwork

furnace thermocouples, 4 places

N O 0N O U W N e

dimensciaon taha cnacifiod hyuy daminor yanyafactiirar
e P e-Dy-6r P - -

23

supporting construction unexposed surface thermocouples (minimum of one each side)

3
N

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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Dimensions in millimetres

100

100

Key
fufnace

sypporting construction

sypport

cdnnecting duct

cdnnecting angle

infill material, providedit is necessary
tept damper

0 N O U oW N

fu[::ace thermioeouples, 4 places
di

sypporting construction unexposed surface thermocouples (minimum of one each side)

ension‘tobe specified by damper manufacturer

o3

<
S

unexposed surface thermocouples (minimum of one each side)

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

8 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=dd4cdbc3a357f7ac051b76808b9df806

Key

N U1 A W N

o3

ISO 21925-2:2021(E)

Dimensions in millimetres

100 25, 300 |
- — LN
g 7 S
= T, |
| |
| |
_ _E:I_ ......... E ....... 4
| |
| |
j
g |
= I T ! 7
LA -, N T 9 |
100
6 3 4
furnace

supporting construction

support
connecting duct
test damper

furnace thermocouples, 4 places

supporting construction unexposed surface thermocouples (minimum of one each side)

unexposed surfacte 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
sypporting construction
sypport

cdnnecting duct

tept damper

cdnnecting angle

NN O U W N

fufrnace
fu[:ace thermocouples, 4 placés
di

sypporting constructiofiunexposed surface thermocouples (minimum of one each side)

ension to be specified bysdamper manufacturer

LI
N

unjexposed 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 |
S \

g

T VA

S

11 1 10 4 9 5 7
Key
1 furnace
2 floor, for example
3 suitable attachment as in practice
4 insulation, provided it is necessary
5 insulated duct
6 supporting construction
7 support
8 connecting duct
9 connecting angle
10 test damper
11 furnace thermocouples, 4 places
T, supporting eonstruction unexposed surface thermocouples (minimum of one each side)
T, T, unexposed surface thermocouples (minimum of one each side)
Figure 7 —Damper mounted remote from the supporting construction and within thle furnace
chamber
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Dimensions in millimetres

100

100
L —]

AW WA WA WAWWANAIA

100

100

10

~
()
<

fufnace

sypporting construction

ddmper insulation, provided it is necessary
tept damper

sypport

cdnnecting duct

cdnnecting angle

cdnnecting angle

O 0 N O U1 B W N -

inpulated duct

10 funace thermocouples, 4 plaees

L difmension to be specified by damper manufacturer

L; dimension of insulation where insulation is necessary

T, sypporting constiuction unexposed surface thermocouples (minimum of one each side)
T, T, unjexposed surface thermocouples (minimum of one each side)

Figure/8 << Damper mounted remotely from the supporting construction and outside the
furnace chamber

6 Test construction
6.1 General

6.1.1 Introduction

The test construction shall be representative of the construction for which information is required.
Only a maximum of two dampers may be tested at one time.

12 © IS0 2021 - All rights reserved
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6.1.2 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
side.

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

6.1.3 Dampers installed in both walls and floors

Darhpers which are to be employed in both walls and floors shall be tested in both orientatipns, unless
it can be demonstrated that one is more onerous.

6.114 Dampers installed within a structural opening

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

6.1/5 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 Figure 5. Insulated dampers shall be tested
from both sides so that the insulation properties of the damper body, and where appropriate the duct,
can|be evaluated. An example of a damper mounted to,the 'wall/floor outside the furnace ils shown in

Figlire 6.

6.1)J6 Dampers remote from wall or floor

6.1)6.1 Within the furnace

Dampers remote from the wall or flogx‘and separate from the structure shall be attached to|a length of
ductwork. For test purposes, the ductshall be attached to the supporting construction with the damper
insflalled at the duct end within.the furnace, as shown in Figure 7. This length of ductwojrk shall be
(15pP £ 50) mm long and insulated to the extent necessary to ensure that it remains intact throughout
the|test. The distance betweéen the outer surface of the duct and the furnace wall or floor ghall not be
lesgthan 500 mm.

6.1)6.2 Outsidethe furnace

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

NOTE An uninsulated damper mounted on a section of a duct outside the furnace does not need fo be tested.

6.1.7 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 Figures 9 and 10. 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 sized 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
components are the same thickness and cross-sectional shape. Where it is intended that multiple

© IS0 2021 - All rights reserved 13
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intumescent dampers will be used in a duct of a size greater than the individual damper size, the
maximum number of dampers in the maximum-sized duct including all mullions and transoms together
with any other supporting structure shall be tested.

Dimensions in millimetres
200 200 200

Key
1  supporfting construction
2 dampef

Figure 9<— Maximum separation between two dampers

14 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=dd4cdbc3a357f7ac051b76808b9df806

200

IS0 21925-2:2021(E)

Dimensions in millimetres

200

200

Key

6.3

The
acc

tes
as

6.4] “Supporting construction

200

supporting construction
damper

Pressure of 15 Pa maintained on this plane.

Figure 10 —Dampers mounted in different horizontal planes

Specimen installation

dampers shall be installed as in practice in a supporting construction using methods w
rdance with{the manufacturer's instructions. Damper manufacturers requiring the da
ed in a length of insulated ductwork shall specify the length over which the ductisto b

own in-Figure 3.

hich are in
mper to be
b insulated

6.4.

1 Principles

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

6.4.1.2 Atestresult 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.

6.4.1.3 The supporting construction selected shall have fire resistance slightly greater than the
required fire resistance of the damper being tested.

© IS0 2021 - All rights reserved
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6.4.1.4

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

6.4.2 Recommended supporting constructions

6.4.2.1 General

If a specific supporting construction different from those described above is selected, the test

Where the type of supporting construction used in normal practice is not known, then one of the
standard supporting constructions described in Tables 1, 2 or 3 shall be used.

Table 1 — Standard rigid wall construction

Type of ¢onstruction Thickness Density Test duration
mm kg/m3 t
h
Normal corcrete/masonry 110+ 10 2200200 t=2
150 +£10 2200200 2<t<3
175+ 10 2200200 3<t<4
Aerated concrete? 110 £10 650 £ 200 t=2
150 £10 650 +200 2<t<4

a  This suy

porting construction may be made from blocks bonded together withh mortar or adhesive.

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

Fire registance Wall\constructions
mlin Number of layers Thickness Insulation? ThicknessP
on each side e D/ mm

30 1 12,5 40/40 75
0 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

a  Disthe fhickness in mm of mineral wool insulation inside the wall; p is the density in kg/m3 of mineral wool insulafion

inside the whll.

b Tolerange of +10 %.

Table 3 — Standard floor constructions

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

16
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6.4.2.2 Non-standard supporting constructions

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

6.5 Conditioning

After installation of the damper into a supporting construction, the assembly shall be subject to a
conditioning procedure in accordance with the requirements of ISO 834-1. The moisture content of the

Can

7.1

7.2
bet;

7.3
cali
of d
dud
is ¢
dev|

7.4
can

per, then a minimum of 14 days shall be allowed for the assembly to reachrequilibrium.

Determination of leakage of connecting duct and measuring station
Shut the damper manually and seal the inlet aperture usingimpervious material.

Assemble the connecting duct measuring station andexhaust fan as shown in Figure 1
veen each component shall be well sealed with high temperature gaskets and/or sealants

supportlng constructlon and any infill material used between the damper and supportmg construction

g insulation
11 material,
)sured and
ed prior to
11 material

ipn and the

The joints

Connect an orifice plate, venturi or other.suitable device to a suitable recording
brated and complying with the requirementsof ISO 5167-1. It can be necessary to use a di

hlculated from the recorded pressure-differential from the orifice plate, venturi or ot
ce using the formulae for volume-flow rates given in ISO 5167-1.

Adjust the exhaust fan sd'that the air leakage through the connecting duct and measuf
be measured at 200 Pa;~300 Pa, 400 Pa and 500 Pa. The pressure differential at each v3

be maintained for 60 s before the leakage is recorded. For higher pressure differential than

con
five

7.5
diffi

Lrol of leakage shallbe’performed at a test pressure 200 Pa higher than the test pressurg
equal increments.

Plot the values on graph paper to determine the leakage at 300 Pa, or at a higher selectg
prential.

nstrument
ferent size

rifice plate, venturi or other suitable device for the determination of the leakage of the [connecting
t and measuring standard to that used for'the leakage tests described in Clauses 7 and 8. The leakage

er suitable

ing station
lue should
B00 Pa, the
chosen, in

d pressure

If the leakage at 300 Pa is more than 12 m3/h 1mprove the seahng of]omts and stab

11ty of test

of 1

/300)0 5.

23/h may bemcreased by a faC'COr (Ptest

7.7 Remove sealing from the inlet aperture of the damper.

8 Opening and closing cycles

8.1 The 50 opening and closing cycles as specified for mechanical dampers are not applicable to this
product.
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NOTE The reason for the 50-cycle test for mechanical dampers is to demonstrate the likelihood of their
functioning when called upon to do so, without jamming or disintegrating. A product that is activated by an
irreversible chemical activity cannot be activated more than once. There are no parts moving mechanically in an
intumescent fire damper, only the swelling of the intumescent material when activated by heat.

8.2 Time to close: There is no requirement for the damper to close before 2 min, but it shall satisfy
leakage requirements after 5 min into the test.

NOTE The 2 min limit in the test for mechanical dampers is the time beyond which it is deemed that dampers
that have not closed will not do so; therefore, continuation of the test would be irrelevant. Since the time deemed
necessary for the furnace to stabilize is 5 min and no sensor values are considered accurate enough to record
until that tilne has elapsed, the 2 min period has no relevance in the case of intumescent dampers.

9 Fire test

9.1 Latch the damper into its open position, then if not already in position, mountthe test specimen
onto the fufnace.

9.2 Conrlect all instrumentation required by this document.

9.3 With| the damper fully open, set the exhaust fan system to produce an air velocity of 0,15 /s
across the damper opening. This may be measured by the orifice plate/venturi or other suitable deyice
located within the measuring duct. The air velocity shall be maintained to an accuracy of +15 %.

9.4 Swit¢h off the exhaust fan, but leave it at its pre-set valu&given in 9.3.
9.5 Ignitg the furnace. Start the timing device and switch on all measuring devices.
9.6 Swit¢h 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 P4 (or
higher) in the connecting duct, relative to the furnace. Record the time at which the damper closes.

9.8 Throughout the test, carry outthe following:

a) Contrdl and record the«farnace 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.

b) Maintdin a pressure differential between the connecting duct and furnace of (=300 * 15) Pa/ (or
higherlunderpressure).

c) Record the pressure differential across the orifice plate, venturi or other suitable device and|the
local gpstemperature at not more than 2-min intervals.

Constants for orifice plate, venturi or other suitable devices shall be calculated in accordance with
ISO 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
value for the leakage of the connecting duct and measuring station determined in Clause 7 from the
measured leakages.

d) Record the temperature on the external surface of the connecting duct at the time intervals
specified in ISO 834-1.

18 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=dd4cdbc3a357f7ac051b76808b9df806

IS0 21925-2:2021(E)

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

f)  Where practical, record any observations of the general behaviour of the damper assembly during
the test. In practice this is limited to observations taken on the furnace side and to the duct/damper
junction and adjacent area on the non-furnace side.

10 Classification and criteria

10.1 General

Degending on the classification required, the size of the fire damper to be tested and the crfteria to be

applied are given in Table 4.

Table 4 — Fire test performance criteria

the

tak

firs

a

b

C

NO']

NO’
dan|

onlj

Clpssification? |Size to be tested Leakage at Fire test
ambient Leakage limit\|~Temperature Perimeter
temperature m3/(h - m%) rise limit integrity?
m3/(h - m2) oC
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 Nofrequired
El max. Not requitéd 360¢ 140/180 CP/GG/SF
EIS max. 200 200¢ 140/180 CP/GG/SF
min. 200 Not required Not required Nofrequired
In felation to the criteria for leakage (S), the.values given shall be satisfied in both the ambient temperatyre (smallest
danjper and largest damper in the range) and the fire test (largest damper in the range).
NOTE 1 The maximum temperature rise limit (180 °C) can be determined at any of the thermocouples T;, T, and T; (or
the|roving thermocouple described™in ISO 834-1) and the mean (average) temperature rise (140 °C) is detefmined from

mocouples T,. Locations of the thermocouples are shown in Figures 3 to 8.

'E 2 For the purposes of calculating conformance with the leakage criteria in this table, the area of a da|
bn to be the cross-sectional area of the duct to which the damper is connected.

[E 3 Classificatiomof'integrity is according to whether or not the damper is also classified for insulati
iper is classifiedforintegrity, E, and insulation, I, the integrity is that determined by whichever of the three
[. Where a damper is classified E but without an I classification, the integrity value is defined as the time
' the crackS/epenings or sustained flaming criteria, whichever fails first.

E is the integrity (gas flow corrected to 20 °C);
Iis the insulation (see NOTE 1);

mper can be

on. Where a
criteria fails
to failure of

S1s the leakage classiiication (see NUTE ZJ (gas leakage corrected to 20 °CJ.
CP is the cotton pad (see NOTE 3);

GG is the gap gauge (see NOTE 3);

SF is the sustained flaming (see NOTE 3).

Leakage limits only apply after 5 min from the start of the test.

10.

2 Number of tests required

The test method has been designed to cover as many potential applications for damper installation as

pos

©IS

sible. It is not intended that all the options have to be covered in a test programme.
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Guidance is given below in Tables 5 and 6 on the number of tests required. Experience can show that
not all tests need to be undertaken, as some installation options can be found to represent the most
onerous condition, in which case the number of tests required may be reduced.

Table 5 — Fire damper standard installation application

Fire da

mper installation application in

practice standard application

Number of tests
asymmetrical fire damper

Number of tests
symmetrical fire damper

Installed within a wall

2

1

Installed within a floor

2

1

Table 6 — Fire damper special installation application

Fire dajmper installation application in
practice special application

Number of tests
asymmetrical fire damper

Number of tests
symmetricalfire damper

Installed on face of wall

2

1

Installed on face of floor

2

1

compal

Damper npounted on section of duct in the fire

tment (wall and floor application)

1 for wall application, 1 for
floor application

1-for'wall application, 1 for
floor application

Insulated
outsidg

damper mounted on section of duct
the fire compartment (wall only)

1

1

11 Test yreport

The test report shall state:

a) the name of the testing laboratory;

me of the sponsor;

e of the test;

me of the manufacturer, the trade name and the type reference of the product;

ption of the miethod and materials, used to seal the damper into the test construction;

pasuring station pressure differential;

of the construction and conditioning of the test specimen, including detailed informagion
specification of materials and components used, together with drawings illustrating|the
al features and installation details, including the dimension from the exposed face of|the
ting construction‘te’the centreline of the plane of operation of the damper;

d of the following relating to the leakage at ambient temperature test as a function of tine:

b) thena
c¢) theda
d) thena
e) details
on the
essent
suppol
f) descri]
g) arecol
—  my
— ca

1osod 1 £1 4
CUIdicu VUIUIIIT TIUVW 1T dlT,

h) arecord of the following relating to the fire test as a function of time:

— furnace temperature;

— furnace pressure;

— connecting duct pressure;

— temperatures measured by all surface mounted thermocouples;

— gas temperature at exit of connecting duct plenum;

— measuring station gas temperature;

20
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— 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;

k) where the test has been undertaken usmg a h1gher underpressure than 300 Pa then this shall

3 v : v ag selected.
All calculated Volume flows should be clearly 1dent1f1ed as relatlng to the selected higher
underpressure;
1) |areference to the international standard used (including year of publication);
— any deviations from the procedure;
— any unusual features observed.
12 |Direct field of application of the test results
1211 Size of fire damper
A tdst result obtained for the largest fire damper in the<range is applicable to all dampers of the same
typp (including any aspect ratio) provided that the m¥aximum dimensions do not exceed those tested
and| that the components remain in the same orientation as that tested.
12.2 Fire dampers installed within struetural openings
A tgst result obtained for an installed fite damper is only applicable to dampers installed ih the same
origntation as that tested.
12.3 Fire dampers mounted:onto the face of a wall
A té¢st result obtained for a-fire damper installed onto the face of a wall or floor is only applicable to
danppers installed onto-the face of a separating element in the same orientation as that testef.
12.4 Fire dampeps remote from a wall or floor
A tdst result-obtained for a fire damper remote from a wall or floor (of the same fire resistance as the
damper) is-applicable to the following dampers:
a) [fer mounting remote from a wall and attached to a length of a horlzontal fire-resisting ductwork

b) for mounting remote from a floor and attached to a length of vertical fire-resisting ductwork on the

side above the floor when tested above the floor;

c) for mounting remote from a floor and attached to a length of vertical fire-resisting ductwork on the

©IS

side below the floor when tested below the floor.
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12.5 Separation between fire dampers and between fire dampers and construction

elements

A testresult obtained for only one fire damper or for two fire dampers with a minimum clear separation

of 200 mm

between the dampers is applicable to a minimum separation, in practice, of:

a) 200 mm between dampers installed in separate ducts;

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

12.6 Supnnrting constructions

12.6.1 A test obtained for a fire damper mounted in or on the face of a supporting constructiof mad
masonry, cpncrete or homogeneous partition (without continuous cavity) is applicable for the same t

of support
constructid
that have 3

installatior].

12.6.2 Tes
be applied
used in thg
constructiq

12.6.3 If 9
results obfj
density gre

ng construction with a thickness and density equal to or greater than those of the’suppor
n used in the test. The test result can apply to cellular or hollow masonry|blocks or s
fire resistance time equal to or greater than the fire resistance requiredMor the fire damn

t results obtained with the dampers installed in flexible vertical supporting constructions

tests, but not vice-versa provided that the classified fireresistance of the rigid suppor
n is greater than or equal to the one used for the test.

specific supporting construction different from those described in 6.4.2 is selected, the
pined are applicable only to that specific wall, partition or floor having a thickness anc
ater than that tested.

e of
ype
fing
abs
per

may

to rigid supporting construction of a thickness equal to or greater than that of the elenjent

fing

test
Jor
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Annex A
(normative)

Durability

General
=enera:

Thd
afte
of a

app

A.2

A2

Sanpple sets shall be placed in a circulating air oven at a temperature of (70 * 3) °C for a n

100

A2

Sa
am

A2

Sanpple sets shall be placed in ambient’laboratory conditions at a temperature of (23 * 4

hun

A.3

A3
retd
that

A3
be 1
exp

durability tests for intumescent dampers shall consist of an expansion pressure-test
r specimens are exposed to conditions specified in A.2.1, A.2.2 and A.2.3. A samplé set s}
minimum of 5 specimens for each exposure condition. (See Annex B for a description
aratus used to conduct expansion pressure tests).

Temperature and controlled humidity exposure

.1 Temperature exposure to 70 °C

days.

.2 Controlled humidity exposure

ple sets shall be placed in a chamber with a controlled humidity of 97% to 100 % at (35 4
nimum of 100 days.

.3 Ambient temperature exposure
pidity of 50 % for a minimum of 7-days.

Acceptance criteria-after temperature and controlled humidity expos

1 Each specimen©f the sample exposed to conditions in accordance with A.2.1 and/or
in at least 80 % 0f the average maximum peak expansion pressure or average expansic
recorded forjthé sample set exposed to the conditions specified A.2.3.

2 Theaverage of the peak expansion pressures or expansion factors of the set of spec
vithin’+20 % of the average peak expansion pressure or expansion factor of the set of
psed to the conditions specified in A.2.3.

before and
hall consist
bf a typical

inimum of

1,5) °C for

) °C and a

puIre

A.2.2 shall
n factor of

mens shall
specimens

A.3.3 The peak expansion pressure shall not occur more than 20 s after the average time of the peak
expansion pressure of the sample set conditioned in the laboratory.

A.3.4 Alternatively, a fire resistance test in accordance with Clause 4 may be used to assess the product

afte

r exposure. In this case, a small damper from the range is sufficient.

© IS0 2021 - All rights reserved

23


https://standardsiso.com/api/?name=dd4cdbc3a357f7ac051b76808b9df806

ISO 21925-2:2021(E)

Annex B
(informative)

Test apparatus

The general characteristics and operation of the expansion measuring apparatus can be described as in

a) to e); the-numbersinparenthesesreferto-keyed-partsinFigure Bt

a)

b)

24

The m

pasuring equipment for determining the expansion pressure, acting at given tempernatyres

by an intumescent material, is built into a frame consisting of a base plate (1), two pillars [2) apd a

pressu

re plate (3).

The he

cleaniI
speci

lever (

The h
The ty

thickn

For tes
distan

5).

Ce exceeding the height of the ring by 1 mm.

ated upper pressure receptor (10), which is rigid during the test but canChe’swung ouf for
g purposes, is connected with the frame through a guide system (5). In order to enable|the
ens to be quickly inserted, the top plate can be adjusted in height by~45 Tmm by means of{the

pated lower pressure receptor (11) transmits the force occtpring during the test vja a
transnpission device to the force transducer (7) mounted on the base plate.

ansmission device has a hand-wheel adjustment that ‘accommodates specimens with a
bss of up to 32 mm. The spindle (8) serves as a locking device for the mechanism.

ting specimens placed in a steel restraining ring, the heating receptors shall be spaced fat a
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~
o
<

base plate

pillars

pressure plate

top plate

guide systein-components
lever

foree'transducer

spindle

O© 0 N U1 O B W N =

hand-wheel
10 heated upper pressure receptor

11 heated lower pressure receptor

Figure B.1 — Disc pressure test apparatus
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Annex C
(informative)

Reaction to fire tests — Intumescent materials

C.1 General

To ensure [some equivalence with a mechanical damper, the following tests are described that-allow
an assessment of the reliability of intumescent materials used for intumescent fire dampers. These
tests can He used as an initial type test to obtain the performance of an intumescent material tesfted.
The resultfis normally used to define the specification for the material. In this case 1Q0-specimens shall
normally he tested. For the purpose of factory control, two specimens are normally used to show
conformance with the specification.

Thermal agtivation and faulty set-off are normally tested only in the course ©fithe initial type test{but
all three alternatives for “expansion pressure” are suitable tests for factorycontrol.

Expansion|pressure is normally determined at various temperatures.difring the initial type test to find
out the ramge of minimum temperature dependence. For the purposes of factory production conitrol
these testq are normally conducted at a temperature in the range of temperature independencg to
ensure thaf the effect of temperature variation on the results issminimized.

Complete domponents or sections of components of the damper, in sufficient quantity to complete|the
range of tepting required by the test authority and manufacturer, shall be nominated as representative
specimens|for initial type testing and all subsequent production control conformity tests, as dictated
by local certification/approval needs.

Sample setss shall be placed in ambient laboratory conditions consisting of a temperature of (23 + 4)) °C
and a hum]dity of 50 % for a minimum of séven days.

C.2 Thermal activation temperature test

C.2.1 Geperal

This test ijused to assessthe activation temperature of the intumescent material used in the dampr.

C.2.2 Apparatus

C.2.2.1 Qven, with an operating temperature range of 25 °C to 350 °C to within better than +3 °C.

C.2.2.2 Temperature-measuring and display device for the oven, with an accuracy of +1 °C.

C.2.3 Test specimens

Three specimens of the smallest-sized damper in the range of critical reactive intumescent components
shall be tested.

C.2.4 Test method
Each specimen or critical reactive component shall be placed in the oven. The oven shall be set at 30 °C

below the activation temperature given by the manufacturer for the intumescent material under test.
The oven temperature shall be maintained for at least 15 min and intumescent activity observed. If

26 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=dd4cdbc3a357f7ac051b76808b9df806

IS0 21925-2:2021(E)

no intumescent development occurs, the temperature shall be increased by increments of 5 °C and
maintained for a minimum of 15 min at each stage until activation does commence.

C.3 Faulty set-off test

C.3.1 General

This test method is intended to cover standard operating conditions (60 °C; see ISO 21925-1). However,
the test method may be adapted to cover situations where the intumescent damper is intended to be
operated at either lower or higher temperatures, for example dampers used in cold climates or those
insflalled in warm-air ducts, by using the appropriate operating temperature as the test temperature.
Except for the temperatures/threshold limits, there shall be accordance with all ether |conditions
spetified in this document.

C.3|2 Apparatus

C.3)2.1 Oven, with a standard temperature operating range of 25 °C_torat least 80 °C jor a range
conjpatible with the chosen operating temperature to within better than'+3 °C.

C.3/2.2 Temperature-measuring and display device for oven, with an accuracy of +1 °C.

C.3{2.3 Thickness-measuring device, with an accuracy of¢0,05 mm.

C.3|3 Test specimens

Three specimens of the smallest-sized damper .in the range or three critical reactive ijtumescent
conjponents shall be tested. Where the intumeScent material is covered by a protective skiin that can
be 3ffected by the chosen operating temperature, the critical reactive intumescent compong¢nt shall be
conjposed the intumescent material and the-skin.

C.3|4 Test method

The thickness of each specimen'shall be measured at a minimum of four different locatipns on the
intymescent reactive compohents and the values recorded. The specimens shall then be placed in a
pretheated oven that is at the/chosen temperature. The specimens shall be removed from thq oven after
60 min and the thickness at the previously measured locations measured and recorded.

C.3|5 Performanee

The thickness shall not vary by more than 5 % of the measurements taken prior to placing in the oven.

C.4| Expansion pressure tests

C.4.1 General

This test is used to assess the pressure, and in the case of the pipe pressure test and the die-set pressure
test also the expansion factor, of an intumescent material created during expansion on heating.

For intumescent material that is employed in an uncovered state and is not subject to any further
processing prior to incorporation in the damper assembly, both the “disc pressure test” and the “pipe
pressure test” are suitable.

Where the original intumescent material is covered, skinned, specially shaped or processed in such a
way as to:

a) change the performance characteristics,
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b) improve or reduce resistance to moisture,
c) increase or decrease chemical or gas resistance, and/or
d) improve or reduce durability,

the coverings of intumescent materials can cause a variation of characteristics from the material in
its uncovered state. Therefore, such specimens shall be selected complete with covering to provide
authentic characteristics and normally the die-set pressure test is suitable. The specimens shall be of a
shape and dimensions compatible with the product design.

C.4.2 Expansion pressure — Disc pressure test method

C.4.2.1 Apparatus

The test a
between tH
the pressu

bparatus consists of two heating plates provided with a means of adjustifig/the distd
em. The lower plate is connected to a strain gauge/pressure transducer capable of measu
re exerted by the expansion of the specimen. The strain gauge/pressure transduce

nce
ing
I is

connected
Figure B.1.

to a recorder that continuously records the measured pressure~relative to time;|see

C.4.2.2 Testspecimens

The specimens shall be circular and die-cut to a size to suit the internal diameter of the test appargtus
from the intumescent material used in the fabrication of the damper. Each specimen shall be weighed
and measufed after being die-cut and examined to ensure that thére are no voids between the specimen
and the internal face of the test apparatus.

C.4.2.3 st method

For uncovdred sheet material, the_specimen_shall:be placed in a steel cylinder whose height is equal
to the thidkness of the specimen. The inside diameter of the cylinder shall be the same size as|the
specimen.

The test agparatus shall be set such thatthere is an initial load between 0,1 N/mm? and 0,5 N/mm?Z}the
heating pldtes of the apparatus are preheated to a minimum of 300 °C for standard applications dr to
the appropriate temperature above the activation temperature for other applications, to within beftter
than +3,0 °[C. The steel cylinder fvith the specimen in it shall be placed between two sheets of aluminfum
foil and centred between the tiwo plates of the test apparatus. As the specimen heats and expands,|the
pressure peaks and then de€lines. The test shall be discontinued after a decline in pressure for at least
three consgcutive minutes/ The maximum expansion pressure of the specimen shall be recorded.

C.4.3 Expansionpressure — Pipe pressure test method

C.4.3.1 Apparatus

C4.3.1.1 Stainless steel pipe, with an inside diameter equal to the specimen (for uncovered or
non-skinned sheet material).

C.4.3.1.2 (Cylindrical stainless steel weights, with a diameter close to the inner diameter of the pipe
and having masses which can result in pressures of 0,000 49 N/mm?Z, 0,000 98 N/mm?2, 0,001 47 N/mm?,
0,001 96 N/mm?2.

NOTE Pressure is equal to the mass multiplied by the acceleration of gravity divided by the area. For the
above pressures, weights with masses of 5 g, 10 g, 15 g, or 20 g are often convenient.

The mass of the stainless steel weight shall have an accuracy of +2,5 %.
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The configuration of the stainless steel pipe and weights is shown in Figure C.1.
C.4.3.1.3 Muffle furnace, capable of maintaining the chosen temperature with an accuracy of +3 °C.

C.4.3.2 Testspecimens

Sheet material shall be tested in a disc form with a diameter to suite the internal diameter of the pipe
and a minimum thickness of 3 mm.

C.4.3.3 Test method

The thickness of specimen shall be measured to the nearest 0,1 mm at five location$. The five
megsurements shall be used to obtain the average thickness.

Each specimen shall be placed inside the steel pipe. The specimen shall be totally coverdd with the
weight selected depending on the anticipated expansion pressure of the material’ The pipe|containing
the|specimen shall be placed in the preheated muffle furnace for 30 min. After 30 min, the steel pipe
sha|l be removed from the muffle furnace and cooled to ambient temperature.

Aftér cooling, the height of the char shall be measured to the nearest'0;Y mm. This can be acfomplished
by measuring the displacement of the steel weight from its original-position.

The expansion factor is the ratio of the expanded thickness totthe initial measured thicknesg.

C.4/4 Expansion pressure - Die-set pressure method for covered, skinned or shpped
spgcimens

C.44.1 Apparatus

C.4{4.1.1 Oven or muffle furnace, capahle of maintaining the chosen temperatures with gn accuracy
of H3 °C.

C.4{4.1.2 Two-piece die-set, produced with a minimum thermal mass using materials of good thermal
confuctivity to minimize thermahlag.

Both upper and lower dies shall incorporate contours that match the profile of the specimeng as closely
as practicable to minimize voids between the specimen and the die components; see Figufes C.2 and
C.3

C.44.1.3 Weights, made of brass as shown in Figure C.2.

Theg combined weight of upper die and brass weight shall be evenly distributed to ensute that the
point of balance is at the centre of gravity and that the total weight provides the appropriate pressure
(typieally 0,000 49 N/mm?Z, 0,000 98 N/mm?, 0,001 47 N/mm? or 0,001 96 N/mmZ2). This can lpe adjusted

b Hamiawinaraatal fraxma tha saaight
y 1I'CITITUV llls IIIC LU TT UIIT LIIC VYV Llslll.-

C.4.4.1.4 Height gauge - Mechanical Digit Height Gauge (or similar), capable of measuring to
nearest 0,1Imm

C.4.4.2 Testspecimens

For components of products that are covered, specially shaped, skinned or processed materials, the
specimens shall be of a shape and dimensions compatible with establishing authentic characterization
performance.
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C.4.4.3 Test method

The specimen shall be measured and all dimensions recorded. The thickness shall be measured at each
corner of the specimen and in the centre. The measurements shall be aggregated to establish the mean
thickness to +0,15 mm.

The specimen shall be placed in the lower part of the die-set and the upper die placed on top of the
specimen. The weight shall be placed so that the shoulders on the shouldered face fit on either side of
the flanges of the upper die. Tissue paper may be used to line the die faces to minimize adhesion when
heated and prevent the escape of friable intumescent materials through penetrations or gaps in the die
faces. A measurement shall be made from the bottom of the lower die to the highest point of the upper
die using alheight gauge.

The specinjen contained within the die-set shall be placed in an oven pre-heated to (300 + 3,0)-°C.

The die-set shall be removed from the oven after 30 min and as soon as cooling allows, the méasurenent
shall be taken from the bottom of the die-set to the uppermost point of the upper die using a hejght
gauge.

The change in height shall be added to the original mean thickness and the stim of these values shall
be divided| by the original mean thickness to establish the expansion ratio“for the specimen at|the
prescribed|pressure.

A temperature higher than 300 °C may be selected if intumescent materials of different temperature
characterigtics are used.

C.4.5 Testreport
The test report shall contain at least the following information:

a) name and address of the testing laboratory and-the location where the test has taken place, if{the
latter {s not the same as the address of the testing laboratory;

b) uniqud reference identification of the repért (e.g. serial number) and of each page of the report, as
well aq specification of the total number of pages of the report;

c¢) name and address of the sponsor;

d) description and name of the/tested item, including details of the intumescent compoment
constrjction and material-specifications;

e) date of receipt of the tested item and date(s) of the test;
f) test specificationyerdescription of the test method or testing instruction;
g) description of-the sampling method if necessary;

h) all devjiations, additions or limitations relative to the test specification, as well as other information

icli ’S 4+ £ £l P S rS
that ls lllllJUl LdIIt TUT UIIT DPCLIIIL LLoL,

i) data concerning all non-standard test methods or procedures used;

j) results of measurements, examinations and interpolated results; if necessary, complementary
tables, graphs, sketches and photos;

k) indications concerning the accuracy of measurement (if relevant);

1) signature and title or corresponding indication of the persons responsible for the technical content
of the test report, as well as the date of issue;

m) indication that the test results refer only to the tested items;
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n) notice that the report may not be duplicated in extracts without permission of the testing
laboratory;

o) data from the tests described in Clauses 4 and 5;

p) testtemperatures;

q) mass of the weights used in the pipe pressure test or die-set pressure test;

r) areference to the International Standard used (including its year of publication).

Dimensions in millimetres

I

|2

R =
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Key

1 weight

2 specimen tube
3 upper frame

4 lower frame

5 spacer bar

Figure C.1 — Pipe pressure test apparatus
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Key
1 lower die
2 upper die

3  weight

4 cross-section of specimen under test

a  Dimension H, appropriate for the specimen expansion ratio; dimension W; to accommodate the

width pf the specimen; length L, to suit the specimen but typically 1,5 + W;; materials: 5 mmybfass
plate and 1,0 mm brass sheet.

b Dimenfions as shown: material: 1,00 mm perforated brass sheet.

¢ Dimenfions as shown: material: brass plate.

d  Centrgof gravity.

Figure C.2 — Die-set for rectangular specimens
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Key

1 lower die

2 upper die

3  weight

4 cross-section of specimen under test

a  Dimension H, appropriate for the specimen expansion ratio; dimension IW; to accommodate the

cross-gection of the specimen; length L, to suit the specimen but typically 1,5 + W;; materials;5> mm
brass plate and 1,0 mm brass sheet.
b Dimenfions as shown: material: 1,00 mm perforated brass sheet.
¢ Dimenfions as shown: material: brass plate.
d  Centrdof gravity.
Figure C.3 — Die-set for contoured section specimens
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