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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 preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént‘may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as well ‘as’information about ISO's adhefence to the
World Trade Organization (WTO) principles in the Techtiical Barriers to Trade (TBT), see wiww.iso.org/
iso/fpreword.html.

This|document was prepared by Technical Comtnittee ISO/TC 92, Fire safety, Subcommittge SC 2, Fire
contqinment.

Any feedback or questions on this documrent should be directed to the user’s national standprds body. A
complete listing of these bodies can e found at www.iso.org/members.html.
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Introduction

As fire-sepa

rating elements, active fire curtains are intended to provide two main functions:

a) to maintain any compartmentation of buildings needed to limit the spread of fire and smoke; and

b) to allow access to protected escape routes, both vertical and horizontal, without any loss of fire
resistance, and to limit smoke entry into these routes, i.e. protected corridors and protected shafts.

They can also be partially deployed to control the deployment of fire effluent within buildings in the

event of fire

prior to being fully deployed as active fire curtains.

Recommend
given in naf
fire safety e

When used

ed positions and ratings for fire-separating elements for means of escape purpose
ional codes providing either prescriptive or risk-based approaches using the princip
hgineering.

as part of a fire-engineered design solution, active fire curtains can)become a cr

element of design. If active fire curtains do not deploy to their operational position, the fire-enging

design soluf]
do not func
provide fire

Active fire d
or angled. [j
non-loadbeg
form fire se
of a fire doo
apply. Thesd
ISO/TR 592
traditional 1

It is essenti
use and per

[ion (e.g. due to total power failure), active fire curtains in thejr\fire-operational poq
separation.

urtains used in life safety and property protection applications can be vertical, horiz
epending on the application, they are at times used to ¥eplace fire doors, roller shu
ring walls, non-loadbearing ceilings, glazed elements; €tc. At times, they are also us

5 are
es of

itical
ered

ion is compromised. However, in the event that other fire protection systems or elements

ition

bntal
ters,
bd to

paration, e.g. forming protected routes or lobbies. They provide some of the function
[, but when used only for fire and smoke leakage;@s a fire door, then different require
requirements are given in ISO 3008-1 and 1SO,5925-1, and further information is giv
h-2. Active fire curtains enable greater widths and deployments using less space than
nethods.

h1 that any proposed use of active fire curtains be assessed in the context of the bui
ceived occupancy to ensure that'itis ultimately suitable and fit for purpose, taking

i

ities
ents
en in
ther

lding
into

consideratign such factors as:

a) fireresistance;

b) reaction to fire;

c) smoke lpakage;

d) occupancy type andisk profile;

e) occupa:[cy loads;

f) means ¢f escape for egress;

g) ingress for fire and rescue Service;

h) life safety and property protection objectives.

Some examples of how active fire curtains are deployed are:

a)
b)

deploy fully upon receipt of a signal from the fire alarm system;

remain retracted when the fire alarm system is activated and only deploy upon receipt of a signal

from a local smoke/heat detector. In these circumstances, the only active fire curtains to deploy
are those where fire or smoke are in the vicinity;

evacuat

Vi

ion before deploying fully;

remain retracted when the fire alarm system is activated for a predetermined time to allow for
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d) for vertical installations, move to a given height above finished floor level when the fire alarm
system is activated to contain smoke for a predetermined time before closing fully for fire
separation;

e) forvertical installations, move to a given height above finished floor level when a specific fire alarm
system signal is provided to contain smoke when the fire location is such that active fire curtains
are not required to deploy fully;

f) deploy upon loss of primary and auxiliary power supply.

In fire safety situations, it is often important to establish the heat transfer from one side of the

sepa

nfing element to the other in order to calculate escape route sizes and safe operati

g distances.

Trad

NOTH National codes apply to life safety. Higher performance levels are sometimes nécessaj

appli

© ISO

tionally this has been established using insulation and radiation measurements.

Cations if property protection is required.

y for certain
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Fire resistance tests — Elements of building construction
— Requirements for active fire curtains

1 Scope

This document specifies requirements for the design, testing and classification of active fire curtains,

applicabtetoany ratertal; thatare designed to provide fire and SMoke Tesistance.

This
curtd

arch
folloy

a)

b)

document gives recommendations for the application, installation and maintenancé
hins. It is also intended to provide guidance and recommendations for designers, sp
tects, fire engineers), authorities having jurisdiction (AH]Js), installers and“maintai
ving:

reating compartmentation;

reating protected routes for the purpose of means of escape;

c)

d)

This

— Dbarriers made of part of the building’s structure;

— 1

JR— q

— dloor and shutter assemblies:according to ISO 3008-1.

NOTH
consi

NOTH
and f

2 Normative references

The

roviding protection at the location of non-fire resisting eleménts (e.g. in front of non-f
lazing and doorsets) where required for compartmentatiowor protecting means of es

roviding fire- and smoke-resistant active fire cugtains in conjunction with non-3
roducts protecting openings to reduce leakage of smoke.

document does not apply to the following, whigh are intended for a different use:

heatre/proscenium textile curtains;

moke barriers according to ISO21927-1;

1  Smoke barriers used.soblely for smoke control are covered by ISO 21927-1. Such smoke ba
dered to be active fire curtains.

2 Requirements)of fire doors are given in ISO 3008-1. Requirements for leakage are given
irther information is given in ISO/TR 5925-2.

f active fire
ecifiers (e.g.
ners for the

re-resisting
cape;

moke rated

Friers are not

n IS0 5925-1

heir content

following documents are referred to in the text in such a way that some or all of t

rdot

cons

1 raaiiiaa ond £+l d et d £ n nlz + Aibios ool
reateSTequIT CIIeTeS O trrs— aotumeTic T 0T OatCO T CTer et eSOy it~ Carcro—Crectr

applies. For

undated references, the latest edition of the referenced document (including any amendments) applies.

[SO 834-1, Fire-resistance tests — Elements of building construction — Part 1: General requirements

ISO 1182, Reaction to fire tests for products — Non-combustibility test

ISO 1716, Reaction to fire tests for products — Determination of the gross heat of combustion (calorific
value)

[SO 30009, Fire-resistance tests — Elements of building construction — Glazed elements

ISO 5925-1, Fire tests — Smoke-control door and shutter assemblies — Part 1: Ambient- and medium-

temp

© ISO

erature leakage tests
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ISO 9705-1, Reaction to fire tests — Room corner test for wall and ceiling lining products — Part 1: Test
method for a small room configuration

ISO 11925-2, Reaction to fire tests — Ignitability of products subjected to direct impingement of flame —
Part 2: Single-flame source test

ISO 13943, Fire safety — Vocabulary

ISO 21927-10, Smoke and heat control systems — Part 10: Specification for power output devices

3 Terms

and definitions

For the pury
following af

[SO and IEC
ISO Onl

IEC Eled

3.1
active fire (
curtain, ma
persons, ain
closed) to r¢

3.2
compartmg
process of s
the intentio
building

Note 1 to en

the fire within a fire-resisting enclosure. In some instances, it is employed to assist means of escape in buil

where evacu
hospitals and
employed, as

Note 2 to en
stairways an
separation m|

3.3
competent
individual s

jnufactured from flexible materials, not hinged or pivoted, provided for the passa

oses of this document, the terms and definitions given in SO 834-1 and ISO 13948)an
ply.

maintain terminological databases for use in standardization at the following'address

ne browsing platform: available at https://www.iso.org/obp

tropedia: available at http://www.electropedia.org/

urtain

and objects, which, together with its frame as installed in a building, is intended (3
sist the passage of fire

ntation
eparating a building or part of a building into one or more rooms, spaces or storeys,
h of preventing the spread of fire to or frem another part of the same building or adjo

ry: Compartmentation is mainly itnplemented to assist the fire and rescue services by conf

htion might be delayed (e.g. where phased evacuation policy has been applied in premises sy
care homes) or where a palicy of non-evacuation (e.g. “defend in place” or “stay put strateg
in blocks of flats.

Lry: Fire enclosures specifically for the purpose of means of escape, such as lobby protecti
d enclosure of spetial risks, are not regarded as compartments and may employ passive s
easures.

person
hitably trained and qualified by knowledge and practical experience and provided wit

d the

be of
vhen

with
ning

ining
dings
ch as
") is

on to
moke

h the

necessary if

structions to enable the required task(s) to be carried out correctly

3.4

deployment
movement of an active fire curtain from its retracted position to its fire-operational position

3.5
dwelling
unit of resid

ential accommodation occupied (whether or not as a sole or main residence):

a) by asingle person or by people living together as a family; or

b) by not more than six residents living together as a single household, including a household where
care is provided for residents

© ISO 2021 - All rights reserved
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3.6

fire effluent

all gases and aerosols, including suspended particles, created by combustion or pyrolysis and emitted
to the environment

[SOURCE: ISO 26367-1:2019, 3.6, modified — Notes to entry removed.]

3.7

fire-operational position

final configuration of an active fire curtain specified by its designer to achieve and be sustained in the
ultimate fire condition of the design

3.8
fire separation
metHod of providing an element that is intended for use in maintaining separation between fwo adjacent
areas of a building in the event of a fire to form protected routes and/or compartmeéntation

3.9
fire strategy
safetly design for a particular building determined by prescriptive codés;fire safety engineering or fire
risk assessment

I purpose

gravijity fail safe
ability of an active fire curtain to move to its fire-gperational position in a safe and controlled manner
to facilitate fire separation when all consumabléprimary and auxiliary power supplies are|removed, in
the event of wiring or system corruption, open or short circuit, or any combination thereof

3.12
integrity
ability of a separating element, when exposed to fire on one side, to prevent the passage of flames and
hot gases or occurrence of flamesion the unexposed side, for a stated period of time in a sfandard fire
resistance test

[SOURCE: ISO 22899-1:2007, 3.9]

3.13
holdtopen device
elemgnt of the hold-open system that allows a gravity fail safe active fire curtain to remain open either
at a pre-set ornchosen position until released

3.14
life Jafety
application of the active fire curtain in its fire-operational position assisting in the protection of the
means of escape and access for the fire and rescue service

3.15

material

fabric

product made from fibres

Note 1 to entry: Within the context of this document, "material” is understood to conform to one of the following
tests:

Note 2 to entry: a) Non-combustible test (ISO 1182).

Note 3 to entry: b) Limited combustibility test (ISO 1716).

© IS0 2021 - All rights reserved 3
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Note 4 to entry: Within the context of this document, "material” is understood to require the following tests:

Note 5 to entry: a) Room corner test for wall and ceiling linings (ISO/TR 9705-2).

Note 6 to entry: b) Ignitability of products when subjected to direct impingement of flame test (ISO 11925-2).

3.16

means of escape
means whereby a safe route (or routes) in the event of fire is (or are) provided for persons to travel from

any point in a building to a place of ultimate safety

3.17

multi-positional deployment
yment of active fire curtain to provide initial smoke separation prior to full fire séparption

staged depl
3.18

property protection

application
and structu

3.19

side retent
retention dd
smoke

3.20

e

on

smoke barrier

device to ch

Note 1 to en
curtains, smq

hnnel, control and/or prevent the migration of spoke

pf the active fire curtain in its fire-operational condition to protect a building’s confents

vice which links the active fire curtain fabric to the building structure to contain fir¢ and

'ry: Smoke is the visible part of a fire effluentcSmoke barriers can also be referred to as smoke
ke blinds or smoke screens. These are specified‘in ISO 21927-1.

4 Symbogls
Symbol Unit Description
a m height of the radiating surface
A m?2 tested exposed fabric area
A, m? required exposed fabric area
b m width of the radiating surface
c m perpendicular distance from thp
corner of the radiating surface
d m proximity of the escaping occugants
to active fire curtains as the mini-
mum separation distance
6, TIT amticipateddeftection
H m height of the fire tested active fire
curtains
H, m proposed height
H, m required height of the exposed
fabric
£ - emissivity
f - factor for scaling the required min-
imum width of the end curtain and
the required minimum width of the
overlap
F - configuration factor
4 © IS0 2021 - All rights reserved
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Symbol Unit Description

I kW/m? radiation heat flux (for purposes of
TDU)

I, m proposed length/width

L, m3/h leakage through the complete active
fire curtains

Le, m3/h leakage through the fabric only

Ley, m3/m2/h leakage per square metre of fabric

Ley m3/h leakage through the fabric and the
hUl iLUllta} Cdsc

Loy m3/h leakage through thepeyimeter gap
at the horizontal-edge

Lonb m3/m/h leakage per metre throygh the pe-
rimeter gap-at'the horizpntal edge

Ly, m3/h leakagethrough the perimeter gap
at thetwo vertical edgep

Lge m3/m?2/h leaKage per metre through the pe-
rimeter gaps at the vertjcal edges

Ly m3/m/h effective linear perimetpr leakage

0 m width of the tested overllap

O m required minimum width of the
overlap

Q W/m? heat flux

z W/(m2K%) Stefan Boltzmann’s congtant

R ad kW/m?2 maximum permitted rafiation heat
flux at the tested size

Rpselr kW/m?2 radiation heat flux from the fire
curtain at the tested sizp at the
Required Safe Evacuatign/Egress
Time

t S exposure time

T K surface temperature of the radiator

T (kW/m?)4/3s thermal dose unit (TDU|

Vo m/s speed of escaping occugants

w, m width of the corridor

Wy m width of the person

w m width of the tested end fpurtain

W, m required minimum width of the end
curtain

w m tested width of the exposed fabric

w, m required width of the exposed
fabric

5 Requirements

5.1 General

Active fire curtains shall be designed according to Annex L and manufactured to create a fire-separating

element in a horizontal, vertical or angled orientation.

© IS0 2021 - All rights reserved
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Typical uses of the active fire curtains include:

a) compartmentation;

b) creating protected routes for the purpose of means of escape where using standard fire doors/
shutters and non-loadbearing walls and ceilings would be prohibitive to the design;

c) providing protection at the location of non-fire resisting elements, e.g. in front of non-fire resisting
glazing and doorsets, where required for compartmentation or protecting means of escape;

d) meeting the requirements for smoke leakage in conjunction with other non-smoke rated products

(e.g. lift

door) protecting openings to reduce leakage of smoke.

5.2 Side}

Where activ
integral deg
guide thatc

Figure 1 illuy
Active fire (
edge gaps i1
identical to

"etention

e fire curtains, whether single or multiple units, are reliant on side retention-as:part oftheir
ign, there shall be no gaps between the fabric edge and the leading edgé-of'the reteption
hn impede integrity (see C.3).

strates an example of a typical single active fire curtain.

urtains with side retention (see 3.19) have been found in somé)circumstances to prqduce
end-use applications. Care should be taken during installatidn to use side retention that is
the tested samples.

© ISO 2021 - All rights reserved
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RGN GG BIGE

- ISR ORPSIISAREEKR
Key
1 headbox
2 1oller
3  1potor
4  learing
5 fpbric curtain
6 1letention system
7  bottom bar

Figure(l — Example of a typical single active fire curtain

5.3 | Additional requirements for multiple active fire curtains

5.3.1 Multiple active fire curtains

Where multiple active fire curtains are used to create a larger active fire curtain, they shall be tested
with[the minimal overlap and shall be continuously conjoined at the bottom edge (A.1 appliles).

Figure 2 illustrates a typical example of the overlapped and conjoined active fire curtains. This
configuration is not suitable for use on an escape route.

Figure 3 illustrates examples of typical active fire curtains arrangements.

© IS0 2021 - All rights reserved 7
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roller
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fabric cu]['tain

retention system
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bottom har

=y

igure 2 — Example ‘of typical overlapped and conjoined active fire curtains
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1 2 3
! J I
: L. <5

%
i
18

Figure 3 — Examples of typical arrangements for active fire curtains

Key

1  dingle roller

2 dide-by-side rollers (horizontal)
3 ¢ver and under rollers (vertical)
4  folding/pleating

5.3.2 Required overlap

The amount of everlap required in addition to the tested size shall be determined in accordance with
Anngx D.

5.3.3 _barger than tested

For active fire curtains larger than those tested, supporting evidence shall be provided where an
independent assessment body can provide a technical appraisal of the necessary overlap dimensions in
accordance with Annex D.

NOTE1 The necessary overlap generally increases as the span of the curtain increases.

NOTE 2  Further guidance is available in EN 15269-11:2018, Annex C.

5.4 Horizontal or angled

This subclause specifies the test method for determining the fire resistance of horizontally or angled
oriented active fire curtains which can be exposed to a fire from the underside. It is applicable to
all types of active fire curtains that may be installed in a horizontal orientation within floor or roof
assemblies requiring fire-resistance ratings in buildings (see Figure 4).

© IS0 2021 - All rights reserved 9


https://standardsiso.com/api/?name=94cb26c70ea464df306c66e15755a41d

ISO 21524:2021(E)

The test method allows for the measurement of integrity and, if required, the measurement of radiation
and thermal insulation when subjected to a standard temperature/time curve as stipulated in ISO 834-1.

The test specimen and all its components shall be full size. When this is restricted by the size of the
opening of the furnace (which is normally 3,0 m x 4,0 m), active fire curtains shall be tested at the
maximum size possible and the fire resistance of the full-sized assembly shall be derived by an extended
application analysis.

The test specimen shall be fully representative of the active fire curtain as intended for use in practice,
including any appropriate surface finishes and fittings which are an essential part of the specimen and
which can influence its behaviour in a test construction.

If the test sgecimen is intended for use at an incline other than horizontal, i.e. angled, then the gwidance
for inclined gpecimens in ISO 3009 shall be followed.

The design ¢f the connection between the test specimen and the supporting construction,\including any
fixings and materials used to make the connection shall be as intended for use in practiee and shall be
regarded as|part of the test specimen.

There shall be a minimum zone of supporting construction of 200 mm wide exposed within the furpace,
each side and over the top of the aperture into which the test specimen is,to'be fixed. The thickness
of the supp¢rting construction may be increased outside of the 200 mm Zone. The test construgtion
may incorpgrate more than one test specimen providing that there is,minimum separation of 200 mm
between ea¢h specimen and between the specimens and the edge offhe’furnace.
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1 headbox
2 1oller
3  1notor
4  Rearing
5 fabric curtain
6 1letention system
7  ottom bar

Figure 4+~/Example of a typical active fire curtain in the horizontal orientatjon

5.5 | Pass.door(s)

Pass|door(s) shall be tested with the minimum of a single pass door located central to |the furnace
opening. See Figure 5.

Pass door(s) shall be so designed and positioned that they cannot unintentionally leave their safe
position when the main door, in which they are installed, is operated in normal use.

The parts of the door(s) shall not cause any tripping hazard. Height differences up to 5 mm which occur
in the traffic area are not considered dangerous.

When height differences greater than 5 mm are necessary due to technical reasons (e.g. thresholds of
pass doors) the raised parts shall be clearly visible themselves or shall be made so by warning signs,
e.g. yellow-black stripes.

© IS0 2021 - All rights reserved 11
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Figure 5 — Example ofa-typical active fire curtain with pass door(s)

5.6 Vision panels

The type of vision panels andthe edge fixing technique (e.g. stitching per metre of perimeter) shall not
be changed from those teSted.

The number of visionvpanels and each of the dimensions (width and height) of vision panels in active
fire curtaing incliided within a test specimen may be:

— decreasleddn proportion with size reductions; or

— decreased by a maximum of 25 % for integrity only and/or radiation control constructions and for
insulation specimens where the unexposed surface temperature for both the construction and the
vision panels have been maintained for the classification period; or

— reduced for active fire curtains, without restriction, providing that the total area of the tested vision
panels is less than 15 % of the active fire curtains.

The number of vision panels and each of the dimensions of vision panels included within a test specimen
shall not be increased.

The distance between the edge of vision panels and the perimeter of the active fire curtains, or the
distance between vision panels shall not be reduced from those incorporated in test specimens.
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Other positioning within the active fire curtains can only be modified if this does not involve the
removal or re-positioning of vision panels. Figure 6 provides an example of typical active fire curtains
with vision panel(s).

3—fE—=1 N p
5
6 o
8
7
Key
1 headbox
2 1yoller
3 1hotor
4  lbearing
5 Yision panel(s) in fabric curtain
6 1fetention system
7  bottom bar
8  Yision panel

Figure ,6/— Example of typical active fire curtains with vision panel(s)

6 S$ampling

6.1 LTest enmplpc’ testing and conformance criteria
(=]

The requirements for each test specimen are provided in Annex A.
The order of testing shall be as shown in Annex B.

The number of samples of active fire curtains to be tested/assessed shall be in accordance with Table 1.

Table 1 — Number of samples to be tested and conformance criteria

Characteristic No. of samples Conformance criteria
Ancillary devices Specimens 1, 2,3 and 5 7.8
Durability and force gauge Specimens 1, 2 and 3 7.2
Reliability and durability Specimens 1, 2,3 and 5 7.3

© IS0 2021 - All rights reserved 13
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Table 1 (continued)

Characteristic

No. of samples

Conformance criteria

velocity

Deployment, response delay, response time and

Specimens 1, 2,3 and 5

74

Resistance to fire

Specimens 3, 4,7 and 8

7.6.2,7.6.3,7.6.4, C.6.5, Figure C.9,
Figure C.10, Annex F

Smoke leakage

Specimen 5

75

Reaction to fire

Specimen 6

7.7

7 Testm

7.1 Gene

The number

The fabric yised with the construction of the active fire curtains is critical t¢ its performance

Table 2).

ethods

ral

of samples to be tested and the conformance criteria are summarized inTable 1.

Table 2 — Summary of performance characteristics

(see

P¢rformance measure Related sub- Test Performance level
clause method(s)

Durability and force gauge [including pass |7.2 Annex (400 i1o) N

door(s)] 0
35N + 1 N on pass door(s)

Reliability apd durability [including pass 7.3 Annex E B1 and C1-C5

door(s)]

Reliability of alternative or additional mo- |73 Annex H C1-C5

tor(s)

Response tirpe and velocity 74 Annex E Vertical: 2 0,03 m/s at any
height; < 0,15 m/s below 2,0{m
Horizontal: 2 0,03 m/s at any
length

Smoke leakalge: 75 1SO 5925-1 S, 0r Syt

- smoke leakiage, where applicable

Fire resistarce: 7.6 [SO 834-1, Plus time (min) for integrityj

- integrity 7 6.2 Table 5 insulation and/or radiation

- insulation, where applicable 7.6.3

- radiation, where.applicable 7.6.4

Deflection ZUllC 7-6-5 AllllCA C D;otaupc (llllll)

- Motor operation, where applicable 7.6.6 Annex F Pass/fail

Reaction to fire 7.6.7 ISO 1182, or Non-combustible, or limited

1SO 1716 combustibility
Ancillary devices, where applicable 7.6.8 Annex| Pass/fail

NOTE Classifications are based upon EN 13501-2.

When tested in accordance with 7.2, 7.3, 7.7 and the relevant parts of 7.4, 7.5, 7.6 and 7.8, the active fire
curtains shall meet the pass criteria specified in those subclauses.

Tests shall be undertaken in the order specified in Annex B.

14
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7.2 Durability and force gauge

When a specimen conforming to A.2 is tested with a force gauge in accordance with Annex |, active fire
curtains shall remain operable afterwards, and gaps, cracks or tears shall not develop between the
fabric and beyond the retention device (retention system) shall be recorded.

Following the initial force gauge test, the active fire curtains shall undergo testing for reliability and
durability in accordance with 7.3, and deployment in accordance with 7.4. A second force gauge test
shall then be undertaken on the same specimens and they shall remain operable afterwards.

The deflection criteria shall not be used to determine failure of the active fire curtains following each

gauoa ftact
force-gaugetest:

7.3 | Reliability and durability

Wheh tested in accordance with Annex E, the active fire curtains shall complété withouf failure the
number of cycles that are relevant to the intended classification in Table 3 and’ Table 4 (see E.5). The
activie fire curtains shall subsequently be classified in accordance with Table 4 according to the test
result obtained.

NOTH A successful test for a given number of cycles also covers all-glassifications for lowef numbers of
cyclep, e.g. Class C3 also covers classes C1 and C2.

Table 3 — Mechanical pre-test conditioning for pass door(s)

Frequency of intended use Number of opens Class

Retajined in the closed position 10 B1

Table 4 — Mechanical pre-test conditioning

Frequency of intended use Minimum number of cycles Clpss
Retajined position in the open 1000 C1
Lowl|frequency of use by those with highincentive |10 000 C2

to exercise care

Medjum frequency of use primarily by those with |50 000 C3
somg¢ incentive to exercise care

High| frequency of use by public with little incen- 100 000 C4
tive fo exercise care

Subject usage to very frequent 200000 C5

Wheh tested imdccordance with Annex E, alternative or additional motors to those tested as part of the
active fire eurtains shall complete without failure the number of cycles that are relevant to the intended
clasgiification in Table 4. They shall subsequently be classified in accordance with Table 4, according to
the testresult obtained.

7.4 Deployment

7.4.1 Response time and velocity
The active fire curtain shall be tested in accordance with Annex E.

The active fire curtain shall commence deployment within 10 s of receipt of an initiation signal and
move to its fire-operational position in all operating modes.

The active fire curtains shall have a velocity of not less than 0,03 m/s. Within 2,0 m of floor level, the
velocity shall be not more than 0,15 m/s for vertical deployment or 0,3 m/s for horizontal deployment.

NOTE It is possible that national codes dictate increased velocities, e.g. up to 0,6 m/s.
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All vertical active fire curtains shall be gravity fail safe.

For non-vertical (e.g. horizontal or low-angle) active fire curtains that do not permit fail safe by gravity,
a power supply for life safety equipment for fire protection shall be provided in accordance with
ISO 21927-10.

7.4.2 Delayed and/or multi-positional deployment

Where an active fire curtain is used with delayed and/or multi-positional deployment, its full range of
positions and delay times shall be specified.

The operati

NOTE
deploy partidg
7.4.3 Emq

Where actiy
when tested
an adjustab
stage by pr¢g

The length ¢
codes. This

7.4.4 Emg

Where the 4
accordance
once pressu

7.5 SmokK

7.5.1 Gen

Where smo
requiremen

7.5.2 Total smoke leakage of active fire curtains with smoke-resistance

Active fire
leakage in a
test shall be|

An example of multi-positional deployment is where, upon fire/smoke detection, active fire eur

L ) i 1.1 1 ya— | 111 de . | L N
ITUT HTUILITPUSIUIUIIAT UTPIU Y ITITIILU STIAIT DT LCSICTU TIT ALLUTUATIICT WILIT 1.U. 0.

lly to limit smoke prior to full deployment.

brgency egress control

in accordance with 1.7, the retract button shall be capable of opering and re-closing
e pause of up to 30 s before re-closing. It shall be possible to iriterrupt the descent a
ssing the retract button again.

f the pause depends upon the occupancy level and typeStaking into consideration nat
Hoes not apply to active fire curtains with pass door(s).

EIrgency access control

ctive fire curtains include a retract controldor fire and rescue service use, when test
with 1.8, the control shall retract the active fire curtains when pressed and shall red
e is released.

e leakage

eral

ke containment is required, the active fire curtains shall conform to the smoke led
s specified in 7.5.2.

tains

e fire curtains include an emergency egress control to open (e.g. cfossing egress roites),

with
L any

ional

ed in
eploy

kage

curtains<shall be tested in accordance with Table 1 and shall complete a test for smoke

ccordance with SO 5925-1 and with the additional measurements required in Annex G
cartiéd out on a specimen that conforms to Annex A.

The leakageT
curtains of different d

AnnexG.

NOTE

. The

red 1T witt Tdard iv

d pE deE d d d . OI' d
imensions to those tested, the leakage rate shall be calculated in accordance

retevar

regardless of size.

7.6 Fire resistance

7.6.1 General

fire
with

In certain circumstances, the total leakage rate for the installed active fire curtains can be limited,

The fire resistance of the active fire curtains shall be determined in accordance with the standards

specified in

16

Table 5, as appropriate to the end use application.
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Table 5 — Fire resistance test standards for active fire curtains

Application Standard
Vertical IS0 834-1
Horizontal and angled ISO 834-1 and guidance in ISO 3009

7.6.2 Integrity

The active fire curtains shall be evaluated against the integrity performance criteria specified in the
relevant test method (see Table 5), using test specimens as specified in Annex A.

Note|that during the fire test the active fire curtain bottom bar has been in contact with a flloor surface
areawith reaction to fire properties as defined in ISO 1182, i.e. non-combustible.

Wheh the active fire curtain is installed in practice, the floor surface area should be checked with
respgct to reaction to fire properties with a view to preventing non-piloted auteignition|of the floor
covering on the unexposed side of the active fire curtain.

It is recommended to perform this check by subjecting the floor covering/to a reduced sdale fire test
whette the bottom bar is in direct contact with the floor covering intended to be installed in practice.
Non-piloted autoignition shall not occur during the full heating periad of the fire resistanceof the active
fire qurtain proposed.

7.6.3 Insulation

Where an insulation classification is required, the active fire curtains shall be evaluated against the
insulation performance criteria specified in the relevant test method (see Table 5), using teqt specimens
conforming to Annex A.

NOTH Insulation is not needed in all cases. For further information on the use of non-insulated elements on
escayle routes, refer to national codes.

7.6.4 Radiation (heat flux)

Where radiation criteria and/or‘radiation measurements are required, the active fire curtfins shall be
evalyated against the radiatienperformance criteria specified in the relevant test method (see Table 5),
using test specimens as specified in Annex A.

NOTE1 Radiation (heatflux) measurement can be used as part of a fire engineering analysis.

NOTH 2 The distance at which radiation measurements are recorded is set in the relevant tg¢st standard.
Annef Q provide§guidance for the use of radiation data.

Readings shall be recorded in accordance with ISO 3009, and reported at intervals of no|longer than
1 mip. Thereadings shall be recorded in tabular format for ease of reference.

Notetitatduring the fire test the active fire curtaim botton bar ttas beern i comtact with the floor
surface area with reaction to fire properties as defined in ISO 1182, i.e. non-combustible.

When the active fire curtain is installed, in practice, the floor surface area should be checked with
respect to reaction to fire properties with a view to preventing non-piloted autoignition of the floor
covering on the unexposed side of the active fire curtain.

It is recommended to perform this check by subjecting the floor covering to a reduced scale fire test
where the bottom bar is in direct contact with the floor covering intended to be installed in practice.
Non-piloted autoignition shall not occur during the full heating period of the fire resistance of the active
fire curtain proposed.
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7.6.5 Deflection zone

The deflection of the active fire curtains shall be measured in accordance with I1SO 834-1 (see C.3.1.7).
The maximum recorded deflection (in mm) shall be taken as the deflection zone which runs parallel to
the active fire curtains. A separate assessment made by an independent assessment body shall be made
to determine the deflection zone for smaller sizes.

7.6.6 Initial deployment

When tested in accordance with Annex F, Specimen 4 shall complete motor operations 1 and 2 (see
Table F.1).

7.6.7 Opaeration following initial deployment — emergency egress

Where the pctive fire curtains are designed to operate following initial deployment, \ie. where an

emergency ¢gress control is fitted:

a) when tHe operation of the emergency egress control is tested in accordance witlr1.7, it shall nqt fail
(see L9);

b) when Specimen 4 is tested in accordance with Annex F, it shall complete motor operations 1 to 11
(see Tahle F.1).

7.6.8 Opdration following initial deployment — emergency access

Where the 4ctive fire curtains are designed to operate for firesservice access, i.e. where an emergency

access conttjol is fitted:

a) when tHe operation of the emergency access controlds tested in accordance with L8, it shall nqt fail
(see L9);

b) when Specimen 4 is tested in accordance with Annex F, it shall complete motor operations 1 fo 12
(see Tahle F.1).

7.6.9 Delayed and/or multi-positional deployment

Where the hctive fire curtains are.designed for delayed and/or multi-positional deployment, yhen

Specimen 4{is tested in accordance with Annex F, it shall complete motor operations 1 to 12| (see

Table E.1).

7.7 Reaction to fire

The tested ¢urtain-fabric material used in the construction of active fire curtains shall be testgd in

accordance |with\and meet the requirements of ISO 1182 for combustibility and/or ISO 1714 and

IS0 9705-1 Ilor limited combustibility and ISO 11925-2 or other national codes.

NOTE 1

In the European Union, the Euroclass system under the Commission Delegated Regulation (EU)

2016/364 is used to determine combustibility and contribution to fire of construction products: A1 and A2
are non-combustible, B to D run from very limited to medium contribution to fire and E and F run from high
contribution to easily flammable. The ‘s’ part relates to the total smoke propagation/emission level. The values
range from 1 (absent/weak) to 3 (high): s1 = a little or no smoke, s2 = quite a lot of smoke, and s3 = substantial
smoke. The ‘d’ part indicates the ‘flaming droplets and particles’ during the first 10 minutes of exposure. The
index is: dO = none, d1 = some and d2 = quite a lot.

NOTE 2  Where the control of toxicity levels is required, the toxicity and smoke production of materials needs to
conform to the requirements of the end-use application, such as transport, sub-surface and marine applications.
IMO Resolution MSC.61(67): Annex 1, Part 2 covers smoke and toxicity testing for marine applications but can be
used for other applications where toxicity levels need to be controlled. For under ventilated fires other tests can

apply.
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NOTE 3 Itis recommended that care be given to reaction to fire tests. The results can not conform with fire-
resistance performance of the complete product specimen.

7.8 Ancillary devices

7.8.1 General

Where a manufacturer’s range includes any of the ancillary items listed in 7.8.2 to 7.8.7, they shall be
included in all test specimens and their function shall be tested in accordance with the relevant parts
of Annex [.

7.8.1 Ancillary devices activation

All gncillary devices, when tested using the manufacturer’s control panel(s), shall actjvate in the
manner and to the standard specified by the manufacturer.

7.8.3 Hold-open devices

Holdjopen devices, which may incorporate local smoke/heat detéctors, or alternafive release

techniques or linkages, which are part of the manufacturer’s range afid which are used tor

btract active

fire qurtains, shall be incorporated into the specimen prepared for testing according to Annex I.

NOTH This does not imply that active fire curtains need to be retracted during any part of the fire test.
7.8.4 Fire detection and alarm systems

Where fire detection and/or fire alarm systems are provided, they shall take into consideration national
codep.

7.8.3 Sensory equipment for obstruction warning

Where sensory equipment for detecting obstructions to active fire curtain deployment is ysed for day-

to-dd
Annse

y use, then provide a single or multi-beam detection system, that is tested in acco
x| to provide a warning.

rdance with

A m;tlti-beam detection system is required when the active fire curtains are intended fo protect a
means of escape route.

The frequency of waFrning time should be determined in relation to risk using an audible falert, visual
alert{or both, as appropriate for the application. It should not be possible to manually reset the alarm
while the obstrastion is still in place.

7.8.4 Pressure-sensitive protective equipment (PSPE)

WherePSPE is provided, such as a safety edge, it shall take into consideration national codgs, and shall

stop

deployment of the active fire curtains and not retract.

7.8.7 Self-test facility for dwellings

When the active fire curtains are intended to be installed in a dwelling, it shall have a self-test facility
within the control panel capable of deploying the active fire curtains at regular intervals and recording
the date and time of the test, at a minimum frequency of once per month.
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8 Marking, labelling and packaging

Active fire curtains shall be permanently marked where the marking can be easily seen when the active
fire curtains are deployed (e.g. on the bottom bar or lower edge of the curtain above the bottom bar),
with the following:

the number and date of this document, i.e. ISO 21524:2021;

the product (i.e. active fire curtain) and its performance characteristics as given in Table 2;

the name of the manufacturer and/or certification body;

a)

b)

c)

d) identifi
e) the datg
f) for inst
g) for com
h) for com
i) forinsp
Where the 3

certificater

A suggested

20

fation number or serial number if labelling by certification body;
of manufacture of the system;

hllation, see Annexes S, T and U;

missioning, see Annexes N and V;

pletion, see Annex W;

ection, testing and maintenance, see Annexes O, U and X.

bference shall also be included.

ctive fire curtains are certified by a third party, the nameof the certification body anf the

label format is given in Figure 7.

Manufacturer: A N Other

Address: 2218 Baker Street
London
UK

Model: XYZ Active Fire Curtain

Performance:

- Force Gauge (pass/fail): Pass

- Reliability: Bl and C1

- Velocity:(pass/fail): Pass

- SmokKe Leakage: 2,6 m3/m/h

- Integrity: 126 mins

AInsulation: 2 mins

- Radiation: 15 kW/m2 at 36 mins

- Deflection: 200 mm

Reaction to fire:

-1SO 1716

18.73543 M] /kg

Motor operation:

Pass

Figure 7 — Typical example of active fire curtains label
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Annex A
(normative)

General requirements for testing

General

heering drawings, calculations and parameters (e.g. equivalent active fire curtainsdimn
5) shall be examined to confirm that all sizes in the range are represented by thespe

hical drawings showing the standard fixing method shall be examined by thie'laboratory
od shall be used during the test. If this passes testing, other fixing methods can be
ct to further technical appraisal by an independent assessment body.

deviation from the tested specimen could influence its fire performance and it sho
bjected to a full technical appraisal. It is therefore recomménded that the specimen
iin to be tested (including joint details, curtain dimensions, fixing details, etc.) be
ully to maximize the scope for further assessment.

Further guidance is available in EN 15269-11:2018, Table A.2.

lapped and non-overlapped active fire curtains shall be tested separately.

Test specimens

| General

the exception of Specimen 4, Specimen 6, Specimen 7 and Specimen 8, all test specin]
d as complete installed aetive fire curtains including side retention devices, motors,
m bars or tensioning deviees. All ancillary devices required for the active fire curtain
be included.

e the active fire-ctirtains are intended to limit the spread of fire effluent, smoke seals
be included aspart of all test specimens.

re fabric materials in normal use have hems or joints (e.g. seams, welds or overlaps) t
be incorporated into all test specimens:

\ctive'fire curtains with horizontal joints shall be tested with a horizontal joint within|

b)

ensions and
rimen under

. This fixing
considered

l:ﬂd therefore

f active fire
considered

ens shall be
head boxes,
b to function

if required,

ne following

1,0 m of the

fthe fabri rtain, ex i hen ive fir rtains ar 1

1,25 m from a vertical side of active fire curtains.

‘)
d)

Active fire curtains with side hems shall be tested with at least one side hem.

Active fire curtains with vertical joints shall be tested with at least one joint located 0,75 m to

Active fire curtains shall have intentional tears located in the fabric curtain material (see

Figure C.7) which shall be patched using the same materials as the main fabric curtain. These
tears are intended to simulate potential integrity failures caused by creasing or folding during
reliability testing. Patches shall be tested on the unexposed side. Patches shall thereby be subjected
to reliability, durability and fire- and smoke-resistance testing where applicable.
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A.2.2 Specimen 1 and Specimen 2

Where the manufacturer produces only one size and type of active fire curtains, this shall be tested as

Specimen 1

only.

Where the manufacturer produces a range of active fire curtains and variety of sizes, at least two
differing specimens shall be tested separately as follows:

Specimen 1 shall have a width of 1,0 m and a deployment of 2,0 m, or else be the largest active fire

curtains size in the range if this is smaller, or the smallest active fire curtains in the range if this is

a)
larger.
b) Specimd
10,0 m)
include
height (|
A.2.3 Spe
The specim

opening as {
curtain wid
or the large
in height or
include the

edge of the

the fire-resi

As the bottq
the fabric cy
above botto
does not for

NOTE Se

A.2.4 Spe

The specim
the specime

bn 2 shall have a minimum width of 10,0 m (or the largest width in the range if smaller
Active fire curtains which overlap, physically interact or are mechanically connected
such details in the specimen and be assembled in the manufacturer’s intended manner
vertical) or length (horizontal/angled) shall be 10,0 m or the largest in the range.

cimen 3

en shall be a complete assembly having maximum width dimensiofis to suit the fuj
pecified in C.2.1 (vertical) or 5.4 (horizontal/angled), or the largest width of an activ
h in the range, if smaller. The height (vertical) or length (horizontal/angled) shall be 1
5t in the range. Following the reliability test (see Annex E)‘the specimen shall be red
length to suit the furnace opening dimensions i.e. only‘the upper (top) portion. This
headbox. The bottom bar or tensioning device will need to be re-attached to the bog
specimen. The remaining lower (bottom) portion of the fabric curtain will not be use
Stance test.

m bar sits on the furnace threshold, the sub=contraction of the lower (bottom) porti
rtains weight and/or any additional weight'shall be applied to the bottom edge i.e. dif
 bar horizontally across its full width,@ny additional load applied across the bottom
m part of the finished product.

e Figure C.7 for the location of tear's and fabric material patches.

cimen 4

en shall be a completesmotor drive assembly, mounted in its end-use configuration. W
n is tested withouttany additional materials it shall be deemed suitable in all applicat

Where a manufacturer supplies more than one type of motor, they shall all be subjected to testing

Annex F and

A.2.5 Spe

The specimj

Annex H).

cimen 5

high, or the

en shall be a complete active fire curtain with minimum dimensions of 2,0 m wide x 2

than
shall
. The

nace
b fire
),0 m
uced
shall
ittom
d for

pn of
ectly
edge

here
ions.
(see

,0m

drgest active fire curtain in the range, if smaller.

The sill (gap below the bottom bar) shall be sealed during the tests (see Annex G).

A.2.6 Specimen 6

The specimen shall be samples of the same fabric used in all specimens, except Specimen 4.

A.2.7 Specimen 7

The specimen shall be samples of the same fabric used in all specimens, except Specimen 4, for the
reduced scale test for the vertical seam direction and loads on retention system (see Figure C.9).
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A.2.8 Specimen 8

The specimen shall be samples of the same fabric used in all specimens, except Specimen 4, for the
reduced scale test for the horizontal seam direction and loads on barrel/barrel to tube fixing (see

Figure C.10).
A.2.9 Specimen 9

The specimen shall be samples of the same fabric used in all specimens, except Specimen 4, for the
shrinkage of curtain test (see Figure C.1).

A.3 | Testreport

A tedt report shall be prepared to include the following:

a) mame or trademark, and address of the manufacturer and/or supplier;

b) mame of the product (type and model);

c) dlate(s) of the test(s);

d) mame(s) and address(es) of the testing organization;

e) feference to this document,i.e. ISO 21524:2021;

f) full and detailed description of the test specimen, inchuding but not limited to:

1) any relevant information regarding the range, the material integrity, weight and tensioning,
where appropriate;

2) the original manufacturer and model.of the motor;
3) key components of the motor, including type, drive, gear box, limits, brake, cable, vpltage etc.;
4) smoke seals (where providedy;

%) overlaps (where used);

6) the original manufacturer of the fabric material of the fire curtain;

7) key components‘used within the construction of the curtain material, including woven yarns
and the compounds used within the coatings of such materials;

NOTE Fingerprinting as required in UL 10D, ETAG 026/5, EOTA TR 024 using Infrared ppectroscopy
(general principles of EN 1767).

8) “control panel (where provided);

J_ancillary devices (where providedJ;
g) reference to the test method(s);

h) observations during the test(s), including any deviations from the procedure and any unusual
features observed;

i) fixing and installation methods;
j) testresults and classifications achieved.

The observations outlined in A.3 shall include any comments regarding the suitability of the active fire
curtains to fulfil its function.
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Annex B

(normative)

Order of testing

The active fire curtains shall be subjected to relevant tests (see Clause 7) as specified in Table B.1.
Specimens 1 to 9 may be tested in any order, but tests carried out on each specimen shall follow the

order given

in Table B.1.

Table B.1 — Test order

Specimen Test Test method

Specimen 1 Ancillary devices Annex [

(see A.2) Initial force gauge deflection Annex ]
Reliability and durability AnnexE
Deployment Annex E
Response time and velocity Annex E
Multi-position deployment Annex E
Second force gauge deflection Annex ]

Specimen 2 Initial force gauge deflection Annex]

(see A.2) Reliability and durability Annex E
Deployment Annex E
Response time and velocity Annex E
Multi-position deployntent Annex E
Second force gauge deflection Annex |

Specimen 3 Initial force gauge deflection Annex]

(see A.2.3) Reliabilityand durability Annex E
Deployment Annex E
Response time and velocity Annex E
Multi-position deployment Annex E
Second force gauge deflection Annex]
Fire resistance Table 3, Table 4 and Table 5
- integrity
- insulation, if applicable
- radiation, if applicable
- deflection

Specimen 4 Motor operation Annex F

(see A.2.4)

Specimen 5 Smoke leakage, if required Annex G

(see A.2.5)

Specimen 6 Reaction to fire 7.7

(see A.2.6)

Specimen 7 Fire resistance - integrity Table 5

(see A.2.7)

NOTE Iftoxicity testing is required (see 7.7). It is possible to use additional specimens
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Table B.1 (continued)
Specimen Test Test method
Specimen 8 Fire resistance - integrity Table 5
(see A.2.8)
Specimen 9 Fire resistance - integrity Table 5
(see A.2.9)
NOTE Iftoxicity testing is required (see 7.7). It is possible to use additional specimens
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Annex C
(normative)

Fire-resistance test method

WARNING — The attention of all persons concerned with managing and carrying out this fire
resistance testis drawn to the fact that fire testing can be hazardous and that there is a possibility
that toxic jnd/or harmful smoke and gases can be evolved during the test. Mechanical| and

operationa] hazards can also arise during the construction of the test elements or strictures,

their testing and disposal of test residues.

It is imperdtive that an assessment of all potential hazards and risks to health is'made and|that
safety predautions are identified and provided. Written safety instructions need to be isgued.
Appropriate training shall be given to relevant personnel. Laboratory personnel should enfsure
that they fgllow written safety instructions at all times.

C.1 Test pquipment — Test conditions

Appropriatg mechanical pre-test conditioning shall be completed in dccordance with the requirements
in Table 3 and Table 4.

C.2 Testspecimen

C.2.1 Size

The test specimen and all its components shall he'full size unless limited by the size of the front opg¢ning
of the furnage which will normally be 3,0 m x 3,0 m.

C.2.2 Number

The numbet of test specimens requiréd to determine the fire resistance of active fire curtains shall be
based upon pll orientations and.¢onstructions:

Insulation and/or Radiation 2

Itegrity 1

This applieq to all.fypes of construction, i.e. single or overlapped in either the vertical, horizontal or
angled orientatiow-Refer to C.2.5.

C.2.3 Deaisﬁ

The design of the test specimen and the choice of supporting construction shall take into account the
requirements for direct field of application or extended application.

C.2.4 Installation of test specimen
The test specimen shall be installed, as far as possible, in a manner representative of its use in practice.

The test specimen shall be mounted in a supporting construction which covers the type in which it is
intended to be used. The design of the connection between the active fire curtains and the supporting
construction, including any fixings and materials used to make the junction, shall be as used in practice
and shall be regarded as part of the test specimen. The test specimen shall be mounted within the
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supporting construction so that it is flush with the exposed face of the supporting construction, unless
the normal mounting procedure provided does not allow this.

The whole area of the test specimen, together with at least the minimum dimensions of the supporting
construction, shall be exposed to the heating conditions.

C.2.5 Asymmetrical active fire curtains

For active fire curtains required to be fire resisting for insulation or radiation from both sides, two
test specimens shall be tested (one from each direction) unless the element is fully symmetrical, i.e. the
construction of the active flre Curtaln is 1dent1cal on both 51des of a centre llne through the thickness

g g g ' g g ible to develop
rules whereby the fire resistance of an asymmetrlcal active flre curtain tested in ome djrection can
¥ when the fire exposure is from the other direction. The possibility of developing such rules
incrdases if the consideration is limited to certain types of active fire curtains and.on‘the cfiteria being

tlest frame

lintel

dctive fire curtain
fire

gxposed
dperture

N O U1 W N

unexposed

Figure C.1 — Typical example of asymmetrical vertical active fire curtains
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test frame
active fire curtain
fire
Figure C.2 — Example of a typical asymmetricalhorizontal active fire curtains
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test frame

supporting construction

active fire curtain

fire

Figure C.3 — Example of typical asymmetrical pleated/folding active fire curtains
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headbox

dctive fire curtain
Bottom bar

pass door(s) fabric curtain

Ul s W N

gccupant

Figure C.4 — Example'of typical asymmetrical active fire curtains with pass dgor(s)
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Key
1 testframe
2 supportipg construction
3 active firf curtain
4 fire
Figurd C.5 — Example of typical asymmetrical activefire curtains with vision panel(s)

C.2.6 Supporting construction

C.2.6.1 G¢g

The fire res
with an acti

neral

stance of any supporting construction shall not be determined from a test in conjun
ve fire curtain and shall be atleast commensurate with that anticipated for the produg

C.2.6.2 Standard supporting construction

The choice

fire curtain
other end us
flexible stan

The fire resi
can not app

pf standard supporting construction shall reflect the intended normal use of the a
The rules governing the applicability of the chosen standard supporting constructi
e situations@re’given in rigid standard supporting constructions (high or low density]
dard supporting constructions.

stance-of active fire curtains tested in one form of standard supporting construction c
y, when it is mounted in other types of construction. Generally, the rigid and flexible t

are not inte

ction
t.

ctive
bn to
and

An or
ypes

changeable

C.2.6.3 Rigid standard supporting constructions (high or low density)

The fire resistance of an active fire curtain tested in a high- or low-density rigid standard supporting
construction as specified in ISO 834-1 can be applied to active fire curtains mounted in the same
manner in a wall provided the density and the thickness of the wall are equal to or greater than that in
which the active fire curtains was tested.

C.2.6.4 Flexible standard supporting constructions

The fire resistance of active fire curtains tested in one of the flexible standard supporting constructions
specified in ISO 834-1 can be applied to active fire curtains mounted in the same manner in a wall or
partition which is of the board-covered type with studs made from metal or timber.
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The fire resistance of the active fire curtains is only applicable to active fire curtains mounted in a
partition with a fire resistance equal to or greater than the partition in which it was tested.

C.2.6.5 Erection of standard-supporting and associated supporting constructions

For flexible standard supporting constructions and all associated supporting constructions, the
partition or wall shall be erected so that it can distort freely perpendicular to the plane of the
supporting construction along the vertical edges, i.e. there shall be a free edge at each vertical end of
the test construction.

For rigid standard supporting constructions, the wall shall be erected with no freedom to distort

perpgndicular to the plane of the wall along the vertical edges, 1.e. it shall be fixed to the
test frame as in practice.

The gupporting construction shall be built within a test frame conforming to SO 834 1. Thg
consfruction shall be prepared in advance of the mounting of the test specimén/leaving
of the desired size, except when it is normally erected in conjunction with active fire cu

appr

Ther
furn
The

horiZ

If the
conti
whic
from|
floon
base
incof

If act
four
floon

bpriate fixing methods.

e shall be a minimum zone of supporting construction of 200 mmwide (see Figure C.§
ice opening, each side and over the top of the aperture into which the test specimen if
thickness of the supporting construction may be increased otitside of the 200 mm
ontal or angled plane, the 200 mm zone is required all argund the aperture.

bottom of the active fire curtains are at floor level jin\practice, then at the bottom of t
nuity of the floor shall be simulated using a floor_extension of a solid non-combusti
h has a minimum dimension of 200 mm from the:bottom edge on each side of the test sj
the exposed and the unexposed face) and which has a density of at least 450 kg/m3.
can be regarded as part of the simulation-of’the floor continuity, provided that it is lg
of the test specimen. If a sill detail is incorporated as part of the active fire curtains,
porated within or placed on top of the*fleor extension.

ive fire curtains are not to be used.at floor level and provided that they have a frame
Kides of the aperture, then they may be mounted simply within the thickness of the w4
extension.

nside of the

e supporting
an aperture
rtains using

) within the
to be fixed.
zone. In the

he aperture
ble material
becimen (i.e.
The furnace
vel with the
this shall be

detail to all
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Figure C.6 — Supporting construction for-active fire curtains

stance of active fire curtains tested in-an associated supporting construction has no fi¢ld of
fation. The applicability of the resultto other supporting constructions shall be the supject

y shall be.evaluated throughout the test by cotton wool pads, gap gauges and monitpring
fimen for evidence of sustained flaming (see Figure C.1).
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a1 S—— || 3

[N

1 fabric patches
2 diagonal tear 150 mm
3  Rorizontal tear 400 mm

Figure C.7 — Example of typical fabric material patches for active fire curtains

C.3.1.2 Cotton pad

A cotton pad is employed by placing the frame within which it is mounted against the syrface of the
test §pecimen for a maximum 0f’30 s, or until ignition (defined as glowing or flaming) of the cotton pad
occufs. The cotton pad shall bé applied to all surfaces, including areas where either flames gr hot gasses
from|a discontinuity, a crack or a gap are present.

Durihg measurements,/care shall be taken to ensure at least 30 mm clearance between the surface of
the pad facing thé)test specimen and the surface of the test specimen that is parallel to it There shall
also pe at least 70'mm clearance between the periphery of the pad and any part of the te$t specimen.
The ¢otton pad/holder is provided with protuberances to maintain the appropriate separatjon between
it anf thettest specimen. Small adjustments in position may be made so as to achieve the maximum
effect from flames or hot gases.

The operator shall undertake these tests to evaluate the insulation criteria of the test specimen. Such
screening may involve selective short duration applications of the cotton pad to areas of potential
failure and/or the deployment of a single pad over and around such areas. Charring of the pad may
provide an indication of imminent failure, but a new pad shall be employed in the prescribed manner
for an integrity failure to be confirmed. The pad shall be removed immediately once glowing or flaming
of the pad occurs.

Charring of the cotton pad without flaming or glowing shall be ignored. The pad shall not be shaken
or air blown across its surface after application, in order to avoid igniting the pad when it should not
otherwise be ignited.

The time of ignition, together with the location at which ignition occurred, shall be recorded.
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C.3.1.3 Gap gauges

When gap gauges are used, the size of the opening in the surface of the test specimen shall be evaluated
at intervals which are determined by the apparent rate of the specimen deterioration. Three gap gauges
shall be employed, in turn, and without undue force to determine:

a) whether the 6 mm gap gauge can be passed through the test specimen, such that the gauge projects

into the furnace, and can be moved a distance of 150 mm along the gap; or
b) whether the 25 mm gap gauge can be passed through the test specimen such that the gauge projects
into the furnace; or
c) whethef the 19 mm gap gauge can be passed through the test specimen along the floor level[such
that the gauge projects into the furnace.
The gap gayges shall be used without undue force to enter through the gap or to travetise withip the
gap.
Any small interruption to the passage of the gauge that has little or no effect upow the transmifgsion
of hot gasef through the opening shall not be taken into account, e.g. a small fastening acrgss a
construction joint that has opened up due to distortion.
The time at{which it proves possible to enter a gap gauge into any opening in the test specimen ih the
prescribed manner, together with the location, shall be recorded.
C.3.1.4 Flaming
The occurrence and duration of any flaming on the unexposed surface, together with the location af the
flaming, shall be recorded.
C.3.1.5 Behaviour
Observatior]s shall be made of the general behaviour of the test specimen during the course of the test
and notes cpncerning phenomena such as sinpke emission, distortion, cracking, melting, softening, or

charring, et

C3.1.6 Py

Install presy

C.3.1.7 Dg

Appropriate

C. of materials of the test specimen shall be made.

essure

ure measuring deviees in the furnace in accordance with ISO 834-1.

flection

instrundentation shall be provided to determine a history of all significant deployments

wing

perpendicular to_the face of the test construction during the test (see Figure C.8). The follo
componentd aré.stiggested as areas where significant deployment is likely to occur:

a) curtain materfat;

b) head section relative to supporting construction;

c) retention system/channels relative to supporting construction;

d) bottom bar/leading edge relative to supporting construction;

e) flexible and/or associated supporting construction.

The principle of the measurement shall be by measurement against a fixed datum. The interval between
measurements shall be chosen to present a history of deflection throughout the test period.
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A suitable method for determining deflection of the test construction, including proposals for the
selection of suitable intervals between measurements, is as follows:

Meagurement of deflection is a mandatory requirement although there are no penformd

30 min test: Every 10 min up to 20 min; every 5 min thereafter.
60 min test: Every 10 min up to 50 min; every 5 min thereafter.
90 min test: Every 20 min up to 80 min; every 5 min thereafter.
120 min test: Every 20 min up to 100 min; every 10 min thereafter.

180 min test: Every 30 min up to 150 min; every 10 min thereafter.

240 min test: Every 30 min up to 210 min; every 10 min thereafter.

nce criteria

asso¢iated with it. Information relating to the relative deflection between compongnts of the

test

consfruction itself can be important in determining the field of extended application of the
A mipimum of three positions for measuring deflection shall be recorded(as per C.3.1.7 (thi

and

NOTH For further guidance on deflection refer to EN 15269-11:2018.

Key

C.3

.2 ~Radiation

specimen, between the test specimen and the supporting construction‘and of the

Figure C.8.

v deflection measurements

Figure C.8 — Deflection measurements for active fire curtains

supporting
test results.
s subclause)

C.3.2.1 Introduction

If radiation is to be measured, radiometers shall be positioned as described in the following subclauses.

C.3.2.2 General

The hazard presented by radiation is evaluated in the test by measuring total heat flux. However, as
the convection heat transfer is negligible, the measurement is reported as heat flux. It considers the
measurement of heat flux in a plane parallel to, and at a distance of 1,0 m from, the unexposed face of
the test specimen. It includes the concept of both an average value, measured opposite the centre of the
specimen, and the maximum value, which is equal to or greater than the average value if the specimen
is not a uniform radiator.
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Determination of the maximum value is 15 kW/m?2.

There is no requirement to measure the heat flux from a surface with a temperature below 300 °C
because the radiation emitted from such a surface is low (typically 6 kW/m2, even with an emissivity of
1,0).

C.3.2.3 Apparatus

Measurements of heat flux from the unexposed surface of specimens shall be made by an instrument
conforming to the following specifications:

— target: {hemwmmmmmtshwﬂ-nwbvshﬁdedﬁmm}wmnbjmmge, ie.
it shall Ibe subject to convection as well as radiation;

— suggested range: 0 KW/m? to 50 kW/m?;
— accuracdly: +5 % of maximum in range;
— time cofstant (time to reach 64 % of target value): < 10 s;

— view anigle: 180° £ 5°.

C.4 Test procedure

C.4.1 Preftest examination and preparation

C4.1.1 General
Before the fre test, an examination and preparation shall be carried out in the following sequence

a) mechanjical pre-test conditioning carried out-by the laboratory for the specimen for the|fire-
resistar|ce test shall be checked for operability in the fire restraint frame prior to being moynted
on the tpst furnace by operating:

i) from fully closed to maximum movement and back to fully closed for 25 cycles; or
ii) whére pass door(s) are present then at least 45° and back to fully closed for 5 cycles.

Notice that this-opening and closing operation shall be manual unless the doorget is
fitted with a self-clgsing device, in which case, this device shall perform the closing functipn.

b) gap medsurements,.se€ C.4.2;

c) retentign force-mi€asurements when a closing mechanism provides assistance to fire resistante by
retentign of the test specimen, see C.4.3;

d) final setting, see C 4.4

C.4.2 Gap measurements

Gaps shall be measured prior to the fire test in accordance with the sequence given in C.4.1.1. Sufficient
measurements shall be made to adequately quantify the gaps. There shall be a minimum of three
measurements made along each side, top and bottom. Measurements to determine the gaps shall be
made at distances not greater than 750 mm apart and shall be given to an accuracy not exceeding
0,5 mm. Inaccessible gaps shall be measured indirectly or calculated.

C.4.3 Retention force measurements

The retention forces which incorporate closing devices and which are meant to be opened without
the aid of mechanical power shall be measured. These measurements are needed to establish the
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magnitude of the forces used to retain active fire curtains closed to ensure that they are representative
of those used in normal practice.

The retention forces for all active fire curtains which incorporate closing devices operated without the
aid of mechanical power shall be measured as follows:

— Open active fire curtains slowly, using a force gauge attached to the closing edge (i.e. bottom bar)
and operating against the direction of closing, to a distance of 100 mm away from its closed position.

— Record the highest gauge reading between the closed and 100 mm positions.

C.A4. Final setting
Prior to the fire test, active fire curtains shall be subjected to a final closing involving epening an active

fire durtain fully and returning it to the closed position. When applicable, this shall be performed by the
closipg device.

If the final setting procedures are carried out with the test specimen in position on the flirnace, then
the firnace shall be in an ambient pressure condition (i.e. with no air input,of’ extraction).

C.5 | Fire test

C.5.1 General

Carry out the test using the equipment and procedures ifka¢cordance with ISO 834-1.
C.5.2 Integrity

Wheh monitoring for integrity, the 6 mm gap gauge shall not be employed along the floor l¢vel, i.e. only
the 9 mm gap gauge shall be used at this position.

C.5.3 Insulation

Wheh monitoring for insulation, the roving thermocouple shall not be employed where fixed
thergnocouples are not permitted:as per ISO 834-1.

C.5.4 Radiation

Detajls of the procedure for measuring radiation are given in C.3.2.

C.6 | Field of direct application of test results

C.6.1 General

The tield-ef-directapplicationdefinestheallowable changestethe testspecimentfollowingla successful
fire resistance test. These variations can be introduced automatically without the need for the sponsor
to seek additional evaluation, calculation or approval.

NOTE When extended product size requirements are envisaged, the dimensions of certain components

within the test specimen can be less than those intended to be used at full size in order to maximize the
extrapolation of the test results by modelling the interaction between components at the same scale.
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C.6.2 Materials and construction

C.6.3 General

C.6.3.1 Introduction

Unless otherwise stated in the following text, the materials and construction of active fire curtains shall
be the same as that tested. The number of sections and the mode of operation (e.g. vertical, horizontal
or angled) shall not be changed.

C.6.3.2 Specificrestrictions-omrmaterials-and-construction
a) Fabric qurtain

The thickneps of the curtain material shall not be reduced but may be increased. For activefire curfains
with multip|e sections, each section shall be increased by the same amount.

The curtain|material thickness and/or density may be increased provided the tetalincrease in weight
is not greatqr than 10 %.

b) Metal constructions

The dimensjons of metal frames may be increased to accommodate jdereased supporting construftion
thickness. The thickness of the metal may also be increased by up to 25 %.

The type of metal shall not be changed from that tested.

The numbey of stiffening elements for uninsulated active fire curtains and the number and type of
fixings of such members within the panel fabrication maype increased proportionally with the incfease
in size but shall not be reduced.

c) Decoratfive finishes
— Paint

Where the paint finish (on metallic surfaces only) is not expected to contribute to the fire resistance
of the aftive fire curtains, alternative paints are acceptable and may be added to frames for which
unfinished test specimens were-tested. Where the paint finish contributes to the fire resistarce of
active fire curtains (e.g. infumescent paints), then no change shall be permitted.

— Decoratjive laminates

Decoratjive laminates up to 1,5 mm thickness may be added to the faces (but not the edggs) of
frames which satisfy the insulation criteria.

Decoratfivedaminates applied to frames which do not satisfy the insulation criteria and/or thgse in
excess ¢f“1;5 mm thickness shall be tested as part of the test specimen. For all frames tested|with
decorative laminate faces the only variations possible shall be within similar types and thicknesses
of material (e.g. for colour, pattern, manufacturer).

C.6.4 Fixings

The number of fixings used to attach active fire curtains to supporting constructions may be increased
but shall not be decreased and the distance between fixings may be reduced but shall not be increased.

C.6.5 Additional test requirements

NOTE For further guidance on extending applications from the fire-resistance test refer to EN 15269-
11:2018.
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Figure C.9 — Réduced scale test for the vertical seam direction and loads on retentign systems
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to tube fixing

ptance

) — Reduced’scale test for the horizontal seam direction and loads on barrel/ bajyrel

3

Key

1  tube wit
2 seam
3  thermal
F  distance

Figure C.1{
C.7 Acce
a) No flam

ing shall occur on the unexposed surface,

b) No passage of hot gases sufficient to ignite the cotton pad when evaluating for insulation criteria,

c) Gap gauges (see C.3.1.3);
1) 25 mm,
2) 6,0 mm x 150 mm,

3) sill gap 19 mm maximum.
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Overlapping multiple active fire curtains

D.1 Introduction

In ths annex, a factor and equations are derived for calculating:
a) the required minimum width of the end curtain; and
b) the required minimum width of the overlap.

See Higure 2.

The falues for the minimum width of the end curtain and the minithum width of the|overlap are
calcylated based upon the dimensions of a successfully tested fire clirtain.

D.2 | Symbols

For the purpose of calculating end curtain widths and qyerlaps, the symbols in Clause 4 apply.

D.3 | Calculation

The minimum required end curtain width and the minimum required overlap shall be calcylated based
upon the actual height, the actual end curtain and the overlap dimensions of the fire curtain that was
succe¢ssfully tested.

Fronm the dimensions of the end_curtain and the width of the overlap, a factor is derived for scaling the
requfred minimum width of the'end curtain and the required minimum width of the overldp.

This|factor, £ is:

[ o
11 H
The required@minimum width of the end curtain for the proposed size, W,,, (m), shall be cal¢ulated as:
H
N\ p
1 —(7 }XW
NI

The required minimum width of the overlap for proposed active fire curtains size, O, (m), shall be
calculated as:

H
p

D.4 Example for increasing overlapping systems

A fire resistance test on active fire curtains with an overlap has demonstrated that active fire curtains
with the following dimensions have been capable of passing the test:

— Height of the active fire curtains tested: H = 3,0 m.
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— Width of the end curtain tested: W= 1,74 m.
— Width of the overlap tested: O = 0,6 m.

For example, if the proposed height, Hp, is 8,0 m, the factor for scaling the required minimum width of
the end curtain and the required minimum width of the overlap, f; is:

Hy, )\ (8,00
f=| 2 ] 2= |=2,667

H 3,00
Typical minimum required widths of the end curtain and minimum widths of the overlap are presented
in Table D.1 forvarious heights; H, of active fire curtaits:

Table D.1 (— Minimum required width of end curtain and minimum required width of-overlap
for this example

Proposed height, H, Width of end curtain, W, Width of overlap, O0,,
m m m
1 0,58 0,20
2 1,16 0,40
3 1,74 0,60
4 2,32 0,80
5 290 1,00
6 3,48 1,20
7 4,06 1,40
8 4,64 1,60
9 5,22 1,80
10 5,80 2,00

NOTE 1 Ifthere are only two curtains, both curtains count as end curtains.

NOTE 2  Fgr non-overlapping systems (those that are closed or continuous) see EN 15269-11:2018 for fulrther
guidance.
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Test method for active fire curtains reliability and response time
and the durability of materials

E.1 | Principle

The jctive fire curtains are tested for their reliability and response time using the control system which
is intended to be used to modify their operating speed.

E.2 | Test specimen

The gpecimens used for testing shall be Specimen 1, Specimen 2 and*Specimen 3, conforming to A.2,
including any dedicated controls, and fitted in a supporting struct@we suitable for providing a level of
restifaint that reflects that which is deemed to be appropriate forthe end-use application of the product.

E.3 | Apparatus
E.3.1 Gap gauges

E.3.2 C.3.1.2 applies.

E.4 | Method

E.4.1 General

The $pecimen shall be tested ijr'the orientation intended by the manufacturer for the number of cycles
requfred, according to theclassifications in Table 3 and Table 4.

Mount the test specimen using fixings intended for use in accordance with the mapufacturer’s
instdllation information. Do not make adjustments to any speed controls during the test after the initial
settipg.

Carry out adurability and force gauge test in accordance with 7.2 to achieve a 400 N rating, where there
is no|damage to the specimen and active fire curtains can function fully. Operate the specjmen for the
releviant, number of complete cycles as specified in Table 3 (when supplied with a pass ¢loor[s]) and
Table—4 uoius the Pt iulcu_y power-sotutce: Whereactive fireeurtains haveamanualemet ency egress
control, operate the specimen for a further ten complete cycles using the auxiliary power source (e.g.
batteries).

NOTE A cycle is defined as moving the active fire curtains from the fully retracted position to the fire-
operational position and back to the fully retracted position.

At the end of the test cycles for active fire curtains that are designed to be gravity fail-safe, remove
all power sources and allow the active fire curtains to move to its fire-operational position under the
effect of gravity.

E.4.2 Procedure for proving ‘open’ circuit gravity fail-safe (see Figure E.1)

WARNING — AC rated motor(s) or direct terminations to an AC source should only be performed
by qualified persons.
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a) Ensure that there is no external power source between the motor and its control device that could
assist ‘open’ circuit testing.

b) For ‘open’ circuit, disconnect the motor cable/wires from the external power source of the control
device.

c) Ensure that the motor wires are not touching.

Figure E.1 — Open circuiting motor supply‘cable

E.4.3 Proredure for proving ‘short’ circuit gravity failsafe (see Figure E.2)

a) Ensure fthat there is no external power source betweén the motor and its control device that ¢ould
assist ‘short’ circuit testing.

b) For ‘short’ circuit, disconnect the motor cable/wires from the external power source of the cojntrol
device.

c) Ensure fhat the motor wires are now touching.

]

Figure E.2 — Short circuiting motor supply cable

Do not carry out maintenance or repair during the test period.

Measure and record the cycle time, covering the time taken for the active fire curtains to travel the
final 2,0 m to the fire position (or the total travel if less than 2,0 m) at the beginning and end of the test
period (see Table 4 for the relevant tests).

Check whether the gap gauge (see E.3.1) can pass through any perforation, tear or crack in the material
using the pass/fail criteria as defined in [SO 834-1.
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at the force gauge test in Annex |.

rd any actions and observations taken.

Test results

re shall be deemed to have occurred if:

a) the specimen does not commence deployment upon receipt of an initiation signal within the
response time stated in 7.4;

ith a response velocity conforming to 7.4; the specimen does not move to its fire

b) it/le specimen does not commence deployment immediately upon disconnection of the p|

osition under all gravity modes in accordance with 7.4;

he specimen does not complete a minimum number of continuous cycles’ in accol

Table 3 and Table 4;

e)
g

E.6

A tes

he specimen does not complete a further ten cycles using the auxiliary power so
equired);

ifter completion of a minimum number of continuous cycles,in“accordance with Tab
rauge (see E.3.1) can be passed through any perforation, teah or crack in the fabric cur
Test report

t report shall be produced in accordance with A%3:

ower supply
operational

‘dance with
irce (where

e 4, the gap
ain.
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Test method for reliability of motor operation at elevated

F.1 Pring

The reliabil
mounting tH
temperatury

F.2 Mate

Specimen 4
a) aroller,

— Wh
of s

b) active fi

temperatures

Ciple
ty of the operation of an active fire curtains motor at elevated temperatures.is testq

e of the furnace, and operating the motor(s) for a specified number of cyclés:

rials
(see A.2.4), consisting of:
incorporating the motor(s) under test;

ere a roller is not used in the active fire curtains, themtanufacturer’s recommended m4
upport should be used.

re curtains fabric material;

— If the active fire curtains are designed to have\residual layers of fabric around the roller

full
ofr

c) amotor
panel. N

— The
aty
mof
spe

— Wi
int
inst

y extended at the maximum drop, then the test specimen should have an identical nu
bsidual layers of fabric, up to a maxindum of two layers.

otless than 1,5 m of power cable shall be installed in the furnace for the test.

re are many ways of installing the motors and weights in a test furnace. Figure F.1 s
pical complete test arrangement with a head box. There is no restriction on the numHi
ors that can be tested-individually and simultaneously within one furnace. If the entir
cimen is installed-within the furnace, a viewing panel is advisable.

ing betweenthé panel and the motor in the test specimen should be identical to the w|
he produetion of active fire curtains and/or that specified in the manufacturer’s install
ructions.or drawings.

ed by

e motor(s) with the active fire curtains specimen in a furnace, heating and maintaininig the

thod

when
mber

(s), controlling the operation of thé roller and which is controlled and operated by a control

hows
er of
b test

iring
ation
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pulley

1loller, with layers of fabric representative of barrélcondition with fully deployed curtain
otor

;[::adbox

Wweight/weight hanger

flexible connection e.g. strap/cable

30 mm diameter steel tube

holes for straps/cables (paS§sage of flames to be prevented)

O© 0 N O U1 o W N =

¢ptional bracing as necéssary (shown low but may meet wall height)

=y

igure F.1 — Séctional view of a typical complete test arrangement for motor operation at
elevated temperatures (shown with a head box)

F.3 | Apparatus

F.3.1 Furnace, conforming to ISO 834-1. The furnace temperature shall be measured by four
thermocouples (see F.3.2). The furnace shall have an opening at the front to accommodate a test

assembly measuring not less than 1,2 m x 1,2 m. The furnace shall have a depth measuring not less than
0,7 m.

F.3.2 Thermocouples, including the following:

— Four furnace thermocouples, conforming to ISO 834-1. These shall be fitted in the positions shown
in Figure E.2 and positioned and maintained throughout the duration of the test at a distance of
(100 £ 50) mm from the face of the test assembly.

NOTE1 InISO 834-1, furnace thermocouples are referred to as “plate thermometers”.
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— Two stainless steel grounded, sheathed thermocouples, measuring 1,5 mm in diameter, positioned
in accordance with Figure F.2.

NOTE 2  Figure F.3 shows a detail of thermocouple locations in a typical test arrangement.

F.3.3 Flexible strap(s) or cable(s), measuring 10 mm * 2 mm in diameter, attached to the roller and
the weight(s) (see F.3.4).

F.3.4 Weight(s), the total force of which simulates the maximum weight of the bottom bar and fabric of
the largest single active fire curtains in the range. The force of the weights shall be evenly distributed
along the roller and suspended by flexible strap(s) or cable(s) (see F.3.3) and shall be such that they do
not fall on the test apparatus dnring the course of the test

400 £25
100 100

500 +25

[

Key
1 flexible §teel strap(s)/cable(s)

x  sheathed thermocouple used with headboxes
+  furnace fhermocouples

Figure F.2 £~Elevation view showing thermocouple locations
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Key
thermocouple in line with top of roller
dentre line of roller

3 flurnace thermocouple

F.4 | Procedure

F.4.1 Furnace testing of motor(s)

Mount the motor(s)Wwith a length of barrel, representative of that used in actual active f

Figure F.3 — Detail of thevmocouple positions in a typical test arrangement

< 4 4 ag ) .
a<g ) c

K / 4 g .. I / 4 .4 44 4 .Aq
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7.7 %,

77 7

777 o
A A

a) barrel/motor (with head box) b) barrel/motor (without head box)

re curtains,

inside the furnace. Where active fire curtains are designed to be installed with a head boy, install one

of an|identical'type and construction. Figure F.4 shows the dimensions of a typical furnace i
a spgcimenr

[n relation to
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<3 000

400 50

Figure
Position the
and/or head
Using the flg
Operate the

NOTE 1
being retract

For each cy
activation fi

If the active
not be assisf
or angled, p

>1200
<3 000

N

125

F.4 — Elevation showing dimensions of a typical furnace in relation to specimen
four furnace thermocouples 100 mm * 50’ mm away from the face of the active fire cur
box on the furnace face as shown in Figure F.2.

xible strap(s) or cable(s), suspend thie weight(s) from the test active fire curtains.

motor(s) for one cyclic operation at ambient temperature (5 °C to 35 °C).

One cyclic operation is counted as the weight travelling a minimum distance of 500 mm and

ed to its original positien.

lic operation, the specimen should commence deployment in each direction within 1
om the controlpanel.

fire curtains'are vertical, deployment during the test should be under gravity and s}
ed by primiary or auxiliary power to the motor. For non-vertical orientations, e.g. horiz
Fimary-or auxiliary power may be used to deploy the curtain.

Ignite the by

tains

then

) s of

jould
bntal

hrhérs and heat the furnace to 400 °C = 20 °C. Measure the temperature using the avq

frage

measurement made by the four furnace thermocouples over a period of between 5 min and 9 min.
Maintain this temperature for 1 min before commencing the motor operation tests. Commence the first
cyclic operation within 2 min of stabilizing the furnace temperature by retracting the weights.

Repeat this cyclic operation by using the motor to retract the active fire curtains once every 60J_r18 s for

ten further cycles, in accordance with Table F.1, whilst maintaining the furnace temperature throughout.

NOTE

50

Table F.1 gives an example of motor operation cycle initiation times.

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=94cb26c70ea464df306c66e15755a41d

ISO 21524:2021(E)

Table F.1 — Motor operation test parameters

Temperature Operation of motor Example of cycle initiation
times?
°C cycle min

Ambient 1

400 %20 2

400 %20 3

400 = 20 4 9

400 + 20 5 10

400+ 20 6 11

400+ 20 7 12

400 %20 8 13

400 = 20 9 14

400 = 20 10 15

400 =20 11 16

400 = 20 12 30
a  This column gives example values based on the premise that the furnace’takes 6 min to stabilize in temperature and
that the cyclic testing commences 1 min after.
Maintain the furnace at 400 °C + 20 °C after cycle 11 for a further 14 min then initiate a fingl cycle if the
active fire curtains are designed for emergency access.
Recorrd that the test specimen has completed either %11 or 12 cycles or has failed.
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Annex G
(normative)

Calculation of ambient temperature smoke leakage

G.1 Symbols

For the purpose of calculating smoke leakage, the symbols in Clause 4 apply.

NOTE Pdrimeter gaps refer to the gap between the fabric material of the active fire curtains and stppornting/

restraining elements at the sides and top.

G.2 Calcylations

Prior to testing, the sill (gap below the bottom bar) shall be sealed so that any leakage through this gap

is not included in the calculation.

This methodology is not designed to evaluate leakage betweencthe active fire curtains and the

supporting fonstruction. As such, background leakage of the testixig, including any leakage betyveen

the active fire curtains and the supporting construction, should ‘net be included in the measuremepts.

Where gapg cannot be taped due to the nature of the surface of the fabric, an alternative material

which is dinmpensionally the same and installed in the same'manner may be tested in addition in order to

determine the leakage at the perimeter gaps.

The relatiopship between perimeter leakage and-fabric leakage is not linear. Therefore, it cgnnot

be assumed that sizes smaller or larger than those tested would achieve an equivalent or better

performancg. The following calculation methqd allows test results to be extrapolated to specimens of

sizes differgnt to that tested.

The following values shall be established by testing:

a) the megsured leakage throdgh-the complete active fire curtains (perimeter gaps and fabrif), L.
(m3/h);

b) the medsured leakagéthrough the fabric and the horizontal edge (both vertical edges sealed), L,
(m3/h);

c) the medsuredieakage through the fabric only (both vertical edges and the horizontal edge segled),
Lfa (mg h);

The effectiveHhearperimeterieakageshall-thenbe determined-asfollows

1) The leakage per square metre of fabric, Lg, (m3/m?/h), shall be calculated from L, and the exposed
fabric area, 4; (m?), using the following formula:

L

A

Lg,

L

2)

52

The leakage through the perimeter gap at the horizontal edge alone, L, (m3/h), shall be calculated
from Ly, and Lg, using the following formula:

Lph =Ly, L,
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3) The leakage per metre through the perimeter gap at the horizontal edge, L, (m3/m/h), shall be
calculated from L, and the tested width of the exposed fabric, W (m), using the following formula:
_Lpn
P =y
4) The leakage through the perimeter gaps at the two vertical edges, L, (m3/h), shall be calculated
from L_and L, using the following formula:
Ly, =L.~Lg,
5) The leakage per metre through the perimeter gaps at the vertical edges, L, (m3/m}h), shall be
¢alculated from L, and the tested height of the exposed fabric, H (m), using the fallowing formula:
) _Lﬂ
pvb — 2H
6) The total leakage for any size of active fire curtains can then be calculated and expressed as an
¢ffective linear perimeter leakage, L, (m3/m/h), using the following equation, where W, and H,
fefer to the required exposed fabric widths and height:
~ (A . xLg) )+(W, prhb )+(2H, Xvab )
it W, +2H,
NOTH For a worked example of smoke leakage calculations, see Table G.1.
G.3 | Calculation of results
G.3.1 General

For 42,3 m high x 2,1 m wide specimen'with an exposed fabric height and width of 2,0 m and 2,0 m:

The following calculations can then be made:

1y
2)
3)

4)

5)

the measured leakage throughthe full test specimen (L) is: 13,4 m3/h;
the leakage through the(fabric and the horizontal edge (L) is: 10,0 m3/h; and
the leakage through-tlie fabric only (L¢,) is: 8,8 m3/h.

the leakage per square metre of fabric (Lg,) is: 8,8 m3/h/4,0 m? = 2,2 m3/m?/h;
the leakage through the perimeter gap at the horizontal edge (L) is: 10 m3/h - 8,8 m3/l = 1,2 m3/h;

the) leakage per metre through the perimeter gap at the horizontal edgq (L, Iis:
1,2m3/h +2,0m=0,6 m3/h;

the leakage through the perimeter gaps at the two vertical edges (L is:

)
13,4 m3/h - 10 m3/h = 3,4 m3/h; b
the leakage per metre through the perimeter gaps at the two vertical edges (L) is:
3,4m3/h+ (2,0 m x 2,0 m) = 0,85 m3/h.

G.3.2 Calculation for other sizes of specimen, based on 2,3 m x 2,1 m test results

The effective linear perimeter leakage can be calculated for all sizes of active fire curtains that the
manufacturer intends to produce, using the known leakage of the fabric, the known leakage at the
horizontal edge and the known leakage at the vertical edges.
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— A,=30mx1,0m=3,0m%
— H.=3,0m;
— W,=10m;

— Lfb = 2,2 m3/m2/h,

—_— Lphb: 0

,6 m3/m/h;

- vab =

Therefore, t

(3,0m2

fa¥ud 3L L1
OJ 1T/ 1T/ 1T.

he linear leakage is as follows:

2,2m’ /m” /h)+(1,0mx0,6m* /m /h)+(2x3,0mx0,85m* /m /)

=1,8m’ /m /h

The values {
size where {
demonstrat

bd in Table G.1.

1,0m +(2x3,0m)

Table G.1 — Worked example of smoke leakage calculations

hat variations in the size of the example active fire curtains would achieve, includin
he level of performance outlined in 7.5.2 (maximum 3 m3/m/h)has been exceeded, c3

g the
in be

Effective leakage rates (example)

Width Leakage rate (m3/m/h)
Height 1,0 m Height 2,0:m Height 3,0 m Height 4,0 m|
1,0 m 1,50 1,68 1,76 1,80
2,0m 1,83 2,23 2,44 2,56
3,0m 2,02 2,63 2,97 3,182
4,0 m 2,15 2,93 3,392 3,702
a  These lejkage rates exceed 3 m3/m/h and hence the corresponding dimensions do not meet the leakage rate
requirements
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Test method for the durability and reliability of alternative or
additional motors

H.1| Test specimen

The test in this annex shall be carried out on Specimen 4 (see A.2.4).
H.2 | Apparatus

H.2.1 Mounting frame, having a top pulley at least 3,0 m above floorlevel or any obstructjon.

H.2.2 Control panel.

A

H.2.3 Flexible strap(s) or cable(s), which if used shall have a diameter of not less than 2 jm.

H.2.4 Weight(s), exerting a force that is equivalent:foe90 % of the maximum declared liff capacity of
the motor under test.

H.2.5 Timing circuit.

H.2.6 Clock counter.

H.3 | Procedure
a) No maintenance or repairis permitted during the test period.

b) Mount the specimén;using fixings conforming to the manufacturer’s instructions (see|Figure H.1).
Ensure that thespecimen has a minimum drop height of 3,0 m and is connected t¢ its control
equipment via“its primary energy source.
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Figure H.1 — Motor test and mounted specimen

e motor with the weight{s)-Using the flexible strap(s) or cable(s) and the test apparatu
cordance with Figure H.T.

e electrical cable, - wire the motor to the control panel.

e timing cir¢uit'and clock counter, set the specimen to continuously cycle.

each specimen (if the manufacturer offers a range of motors or controls) and complet
l numper of cycles as specified for the intended classification in Table 4 using the pri
SouTree.

S, set

e the
mary

If the active fire curtains include an auxiliary power source for any part of its function, e.g. battery,
carry out an additional 50 cycles using the auxiliary power source to move the specimen to the
fire-operational position.

NOTE 1

A cycle is defined as moving the specimen from the fully retracted position to the fire position
and back to the fully retracted position.

Check that the specimen moves to the fire-operational position within the limits given in 7.4.1 and
record the operating speeds.

NOTE 2

The cycle period tested constitutes the minimum cycle period for the specimen.
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H.4 Test results

Produce a test report conforming to A.3. Record the classification (see Table 4) for each motor.
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Test method for ancillary and optional equipment

I.1 Introduction

Inclusion of
tests releva

.2 Test

The tests in

.3 Proc

a) The spd

b) The spd

accordance with the manufacturer’s instructions. Whére the manufacturer provides a stan

control

c¢) Eachte
secondd
fire cur

d) The test

e) Where}
turn.

f) Iftheve
shall be|

.4 Obst

a test in this annex does not mean a manufacturer has to provide such equipmentsQnl
ht to the equipment offered by the manufacturer need be carried out.
Specimen

this annex shall be carried out on Specimen 1 (see A.2.2).

pdure

cimen, including all ancillary and optional equipment, shall be electrically connect

panel with the active fire curtains, this shall-be'used in the tests.

5t shall be carried out five times using the primary power supply and five times usin
ry power supply, where the supplies are-different. Each test shall be started with the 4
fains in the retracted position, except'where stated otherwise.

s may be carried out in any order.

more than one of any typeé of device is offered by the manufacturer, each shall be test

locity of the deployment of the specimen appears abnormally high or low during any tq
measured to check that it falls within the permitted velocity range (see 7.4.1).

Fruction’warning devices

1.4.1 Sin

le’beéam detectors

y the

cimen, including all ancillary and optional equipment,<shdll be mounted using fixinigs in
accordance with the manufacturer’s installation instructions.

bd in
dard

o the
ctive

ed in

bsSt, it

Obstruct the beam to initiate the alarm by placing an object or person across the beam. Record the time
taken to trigger an audible and/or visual warning alert and make note of any audible message.

1.4.2 Multi-beam detector

a) Obstruct the beams over the range of the beams to initiate the alarm.

b) Place an object or person into the opening of the active fire curtains in five different locations (one
after the other) and record whether the alarm is activated.

c) If the alarm response time is adjustable, the test may be sped up by setting the timer to a shorter
period than set in 7.8.5.
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d) If the timer was reset to a short time period, reset it to 10 min. Place an object or person into the
opening. Record the time taken to trigger an audible and/or visual warning alert and make note of
any audible message.

I.5 Pressure-sensitive equipment

a) Place an obstruction 100 mm * 10 mm wide in the plane of the specimen 500 mm * 50 mm from
the deployed position. Deploy the active fire curtains and check that the specimen stops once the
bottom bar contacts the obstruction.

b) npnaf with the obstruction 800 mm + 50 mm from the an]nynr‘ pncih'r\n

1.6 | Activation devices

I.6.1 Fire alarm

Simuflate the operation of a fire alarm by breaking the fire alarm circuitto the specimen| Record the
resppnse time before the active fire curtains start to deploy.

1.6.2 Smoke detector

Operjate the smoke detector using canned smoke. Check that'thé specimen deploys when the smoke is
dete¢ted.

I.6.3 Heat detector

Operjate the heat detector by using a suitable heatsource, e.g. hot air heat gun. Check that the specimen
deploys when heat is detected.

1.6.4 Short circuit of smoke and heat detectors

Simulate failure of the wiring (short eircuiting) by crossing the wires that connect to the detector and
check that the specimen deploys.

1.6.5 Secondary powersupply

Conrlect to the primary-power supply for 24 h (to charge the batteries) then disconnect the primary
poweér supply and chéck that the specimen remains retracted for at least 30 min. Record theltime period
befofe the active fire/curtains deploys.

This|test is only required to be carried out once.

1.6. MDelayed and/or multi-positional deployment

Checkthat the defayed and/or multi-positionat deployment of the specimen operates in accordance
with the manufacturer’s claims. Where the initial position and/or the time delay are adjustable, the
tests shall include operation with the settings at the maximum level and at the minimum level.

1.7 Emergency egress control

I.7.1 General

Check that the retract button or switch retracts the active fire curtains by the distance specified by
the manufacturer and automatically redeploys it to the closed position after a set time. Record the time
paused.
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During the fifth descent, press the retract button again and check that the active fire curtain
immediately retracts, then pauses and redeploys to the closed position.

1.7.2 Emergency egress failure (short circuit)

Short circuit the retract button or switch, check that the active fire curtain either remains deployed or
only retracts once and subsequently redeploys.

1.7.3 Emergency egress failure (fire damage)

Heat the retract button or switch to a temperature of 68 °C +10 °C for a period of 5 min. Check that the

active fire c

.8 Emer

.8.1 Gen

Check that
redeploys o}

[.8.2 Emg

Short circui
only retract

1.8.3 Eme

Heat the ret
active fire c

1.8.4 Self
Where a sel

at a set time
that the occ

.9 Test

Failure of thi

irtain either remains deployed or only retracts once and subsequently redeploys.

gency access control

eral

'he retract button or switch retracts the specimen while pressed.and that the spec
ice pressure is removed.

brgency access failure (short circuit)

[ the retract button or switch, check that the active fire curtains either remain deploy
once and subsequently redeploy.

prgency access failure (fire damage)

ract button or switch to a temperature of 68°C +10 °C for a period of 5 min. Check thg
irtains either remain deployed or only retract once and subsequently redeploy.

-test device

-test device is fitted to active fire curtains specimen, adjust the controls to operate a
and observe whether the specimen deploys and retracts fully on receipt of the signal. C
irrence of a self-test is recorded within the control panel.

results

e ancillary devices shall be deemed to have occurred if:

imen\does not react as specified in case of fault (short circuit or fire damage);

imen doesyhot commence deployment immediately upon receipt of an initiation signal}

imen

ed or

t the

cycle
heck

b

nnnnn afracntad £ o laocd 2N 3y d o e Qaca

IHAAa d + Qi na frops +hhn
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dary

power supply or does not move to its fire-operational position once the secondary power supply is

10 min when their path is obstructed;

device or the operation is not recorded;

the deployment velocity (if measured) is not within the range specified in 7.4.

a) thespe
b) the spe
c) the spe
exhausted;
d)
e)
f)
g)
60

the audible and visual warning alarms do not function after a time delay of between 5 min and

the specimen does not deploy and retract fully on receipt of a signal from the monthly self-test

any time delay is not within the required range specified in this document or by the manufacturer;
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1.10 Testreport
A test report shall be produced that conforms to A.3. The description of the specimen shall include:
a) the type and make of control panel being used;

b) alistof all ancillary devices tested, along with manufacturers’ details.
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J.1

This test red
on the test {
their fire pe

event.

].2 Geng
Testing shal

erected in p|
A.2.2 and A

J.3 App4q
The followiy

J].3.1 Sup
and positiof
Specimen 3.
].3.2  Forg
J.3.3 125
J.4 Proc
J.4.1  Atta
] 4.2 App

pressure plg

Annex ]
(normative)

Test method for durability and force gauge

Introduction

juires active fire curtains to be subjected to uniform force applied to five separate loca
pecimen. This shall be to determine the suitability of the active fire curtains to.mai
rformance after normal wear and tear throughout their normal use that can pcctr in

ral

| be performed on Specimens 1, 2 and 3 as representative of those to be supplied ar
fractice and fitted on to a suitable support frame. Dimensions of specimens are as stat]
2.3.

ratus

lg apparatus is required to complete the testing.

port frame, that is suitable to secure the headbox and side channels in place. Fixing strq
ling of the fixings to the frame should*be of the same type and strength as those use

e-measuring device, that is capable of measuring force to an accuracy of +5 N.

mm * 0,5 mm pressure plate, made of minimum 3 mm thick solid, rigid material.

pdure

ch the test Specimen to the support frame.

y the'\centre of the 125 mm pressure plate to the specimen with a force of 400 N ilg N

l:ions
htain
h fire

1d /or
ed in

ngth
d for

. The

teZshall be applied for 3 s, held for a minimum of 5 s, and withdrawn within 3 s. Thig

step

shall be repeated three times at each of the locations in Figure |.1 and as listed in ].4.3 to ].4.7.

J.4.3
J44 200
J.4.5
J.4.6 200

J.4.7

62

mm in from the face of the retention system at mid-height.

mm above the top of the bottom bar at mid-width.

At the centre of the specimen where the horizontal and vertical planes meet.

200 mm in from the face of the side channel and 200 mm down from the bottom of the headbox.

200 mm in from the face of the retention system and 200 mm above the top of the bottom bar.
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J.4.8 Where a pass door is intended then the pass door shall be opened using the force gauge at
35N + 1 N at the leading edge of the opening at mid-height (see Table 3).

J.4.9 Record gaps (see C.3.1.3) when force is applied.

J.5 Performance criteria

J.5.1 Any gaps recorded in ].4 that exceed C.3.1.3 will result in an integrity failure.

let——— 2
JEE— N
— o

e
SRR

4 ! -
Key
1 fabric curt
2 headbo
3 de cha 1
4 bottom b
v force gauge point

Figure J.1 — Example of typical of active fire curtain durability and force gauge test

J.6 Testreport
The test report shall include all items given in ].2, together with the following:

a) drawings showing the position at which the force gauge is applied to the specimen;
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g)
h)

64

the leve

any surface or structural damage;
the permanent deformation;

arecord of any changes observed during the test;

] of force;

the condition of the specimens tested, for example "no damage occurred" or report any damage or
detachment, loosening or dislodgement of its parts or fixings, including diagrams or photographs
where appropriate.

the avel

the inte

age deflection of the bottom bar, 1.e. the threshold gap, during each test J.4.6.

prity results to .5.1.
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Typical product performance summary

An example of a typical product performance summary is given in Table K.1.

Table K.1 — Example of a typical product performance summary
ACTIVE FIRE CURTAINS - product performance summary
Product name:
Namle and address of product manufacturer:
Additional accreditation (if applicable):
Perfprmance param- Test Testdate | Valid until |Testrésult/ classifi-| Limjts of appli-
eter (where appli- cation catjon (based
cable) upon test)
Maximum tested or |Width:
assepsed size Height:
Configuration:
Durgbility and force |Annex 400 N
gauge, 7.2
Religbility and dura- |Annex E 500 cycles, C1 Cyclejtest > 500
bility, 7.3 minimum, classified |cyclef depending
in accordance with  |upon|the appli-
Table 4 catioh
Respgonse timeand |Annex E Vertical: 2 0,03 m/s
velogity, 7.4.1 at any height;
<0,15 m/s below
2,0 m
Horizontal:
> 0,03 m/s at any
length; < 0,3 m/s
below 2,0 m
Smoke leakage, 7.522~|1SO 5925-1 Maximum 3,0 m3/
m/h Head/side edges
Smoke leakage mate- |ISO 5925-1 Used|to calculate
rial, [/.5.2 leakage for any
size qf active
fire-eurtains in
accordance with
Annex G
Gravity fail-safe, 74 |Annex E Pass in accordance
with 7.4.1
Multi-positional de- |Annex]I
ployment
Fire resistance and ISO 834-1 E, EW, El, or EI,
integrity, 7.6.2
Fire resistance and ISO 834-1 E, EW, El; or EI,
insulation, 7.6.3
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Table K.1 (continued)

ACTIVE FIRE CURTAINS - product performance summary

Product name:

Name and address of product manufacturer:

Additional accreditation (if applicable):

Annex |

ronmental Class 1
minimum

Performance param- Test Testdate | Valid until |Testresult/ classifi-| Limits of appli-
eter (where appli- cation cation (based
cable) upon test)
Radiometer readings |C.3.2 State readings at: Radiometer
at 1,0 m, 7.6.F 5 min = X kW/m2 Teadings t.O Dle
analysed-in
10 min = X kW/m? accordance with
20 min = X kW/m? AngexQd
30 min = X kW/m?
Reaction to fire, 7.7 |ISO 1182 Non-combustible, or
or IS0 1716 L¥r.r11ted combusti-
bility
Deflection z¢ne, 7.6.5 |ISO 834-1 State distance re-
cordedfX mm
Emergency dgress Annex| Testedwwith man-
control, 7.4.3 ufacturer’s control
efquipment and active
fire curtains
Motor test fqr retract |Annex F 400°C
control, 7.6.64
Ancillary deyices Annex
(fire alarm sfystem),
7.8.4
Ancillary deyices Annex| Tested with man-
(PSPE), 7.8.5 ufacturer’s control
equipment and active
fire curtains
Ancillary deyices Annex | Tested with man-
(obstruction| preven- ufacturer’s control
tion), 7.8.6 equipment and active
fire curtains
Self-testing, [7.8.7 Annexd Tested with man-
ufacturer’s control
equipment and active
fire curtains
Control pangls; I1SO 21927-9
Annex|
Power supplies, IS0 21927-10 Class B and envi-
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Annex L
(normative)

System design

Introduction

The fecommendations given in Annex L are intended to provide the fire engineer and/or d
a seplarating element which fulfils the means of escape and compartmentation requirement

life s

The

hfety and property protection and maintains appropriate access for fire-fighting’activ

building design parameters dictate the minimum classification and perfermance o

curtgins that can be used in any particular application. It is important that the criteria foi
choige of active fire curtains take into account the total system, functien’ and location r¢

with

L.2

but hindering the means of escape or endangering life.

Active fire curtains selection

A copy of the product summary (see NOTE 1) should be obtained from the manufacturer.

used

to check that the barrier assembly meets the selection criteria for the proposed applig

NOTE1 See AnnexK, for an example of a product performance summary sheet.

NOTE 2 By contacting the relevant approving authority prior to installation of the active fire

possi
whic

L.3

le to demonstrate that an appropriate product has been selected to fit the particular app

Selection of active fire curtains

L.3.1 Operational performance

Active fire curtains should-be selected to meet the appropriate performance criteria given|

for t
supp|

he specific appljeation. Details of the selected performance criteria should be proy
lier/installer.

L.3.2 Initiation of deployment

Active firéeurtains should be initiated by one or more of the following methods, selected in

with

Table L.2, depending upon their application:

esigner with
s relating to
ties.

f active fire
the correct
pquirements

This may be
ation.

furtains, it is
lication with

itis to be used. An example of an approying authority pre-installation checklist is provided ifp Annex P.

in Table L.1
ided by the

accordance

a) the automatic fire alarm system of the building or individual dwelling;

b) a separate detection system provided solely to initiate operation of fire protection systems and
taking into consideration national codes;

c¢) multi-positional deployment, e.g. partial descent upon operation of the building fire alarm system
followed by full descent after a pre-set delay or upon operation of a local detector.

The building fire strategy can also require a sprinkler-flow switch taking into consideration national

code

s to initiate active fire curtains deployment.
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L.3.3 Method of deployment

Active fire curtains should be deployed in one of the following methods, selected in accordance with
Table L.3, depending upon its application:

a) immediate single deployment: active fire curtains deploy fully upon receipt of initiating signal;

b) immediate multi-positional deployment: active fire curtains move to predetermined height upon
receipt of initiating signal for a predetermined time or until receipt of a second signal (double-
knock);

c) delayed single deployment: active fire curtains remain in place for a predetermined time before
deployihg fully;

d) delayed multi-positional deployment active fire curtains remain in place for a predetermined

before moving to a predetermined height for a further predetermined time or untik receipf
signal (double-knock).

second

time
of a

For any actiye fire curtains, only one form of deployment is required unless specified otherwise ip the

building firg strategy.

Where multj-positional deployment is used, where active fire curtains cross-an access/egress rout
any subsequent deployments should be actuated via a local.detector, depending upon the

second and

building firg strategy.

Table L.1 — Performance criteria for active fire curtains

b, the

Parameter

Performance criteria foractive
fire curtains forming part of pro-
tected route for meais of escape

purposes

Performance criteria for actlive
fire curtains used to provi;Fle

compartmentation within the
building

Fire resistar]ce integrity (E) (7.6.2)

Should take into consideration
national codes.

Should take into consideration fa-
tional codes.

Fire resistarfce insulation (I) (7.6.3)

Should take into consideration
national codes. Non-insulated active
fire.Curtains with sprinklers may be
ysedin place of insulated active fire
curtains when ad hoc test evidence
is used as part of a fire engineered
approach.

Should take into consideration
national codes. Non-insulated aftive
fire curtains with sprinklers may be
used in place of insulated activd fire
curtains when ad hoc test evidence

is used as part of a fire engineeffed

approach.

Fire resistarfce radiation (W) (7:6.4)

As determined by the building fire
strategy.

NOTE For example, 30 min.

As determined by the building fire
strategy.

NOTE For example, 60 min.

Radiation arld tenability

In accordance with L.4.2 (see also

Annex Q).

As determined by the building flire
strategy.

Deflection zéne{76.5)

The minimum width of the route

The measured deflection zone

should be increased by the depth of
the measured deflection zone.

should be taken into account when
designing for fire separation.

Smoke leakage (7.5 and Annex G)

The demonstrated leakage rate of
the active fire curtains should take
into consideration the limitations
indicated in national codes 2.

As determined by the building fire
strategy.

Obstruction warning (L.3.5.2)

Should incorporate a device giving a
warning alarm.

Should incorporate a device giving
a warning alarm, and/or permanent
markings should be provided to
indicate the area to be kept clear.

Control panel (L.5)

Should conform to ISO 21927-9.

Should conform to ISO 21927-9.

a2 This includes protected routes in dwellings.
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Parameter

Performance criteria for active
fire curtains forming part of pro-
tected route for means of escape

purposes

Performance criteria for active
fire curtains used to provide
compartmentation within the
building

Power supplies (main and back-up)
(L.5)

Should conform to ISO 21927-10.

Should conform to ISO 21927-10.

Supporting construction

Declare as rigid, flexible or associ-
ated.

Declare as rigid, flexible or associ-
ated.

Frequency of intended use (cycle

Class C1. Where a pass door is used

Class C1. Where a pass door is used

clasg) (Table 3, Table 4 and Annex E) |the pass door shall be Class B1. the pass door shall be Class B1.
Emefgency egress and access facili- |Dependent upon location and as Dependent upon lpcation and as
ty (4.3.4) determined by the building fire determined by thebuilding fire

strategy. See Table L.3.

strategy. See Table L.3.

Self-test facility (7.8.7)

Should be provided for dwellings
taking into consideration national
codes, and for other buildings as
determined by the building fire
strategy.

As determingd by the bjiilding fire
strategy,

his includes protected routes in dwellings.

Table L.2 — Selection of deploymeént initiation method

Application

Suitability of deployment method for each application?

Automatic building
fire alarm system or

Stand-alone initiation

ca

Smoke detec-

b
tegory L5 system tor

ke and heat
letector

Heat detector |Smd

Com
mea

partmentation (non-
hs of escape)

Vertical compartmentation ser- |No Yes, any one of these three methods dep¢nding upon
vice fhaft, escalator containment fire strategy.

or sipnilar areas

Atrig No, unless part of the |Yes, any one of these three methods dep¢nding upon

fire strategy.

fire strategy.

Spagde separation

Unpijotected areas or eXternal No, unless part of the |No Yes No

vertilcal fire strategy.

Means of escape

Hole§ in walls,\lobbies, refuges, |Yes, if required by the |Yes No No

servjces, liftlobbies, cloakroom/ |fire strategy.

receptioh.counters, protected

rout¢s-op similar areas

Kitchens or similar areas¢ Yes, if required by the |Dining-side Kitchen-side No
fire strategy.

a2 “Yes” means that a method should be used; “No” means that a method is not usually used.

b Taking into consideration national codes and does not apply to dwellings.

¢ Special consideration is advised for situations where the containment of kitchens (or similar areas) from a means of
escape route is proposed, as installing smoke detection within kitchen areas is impractical. Under such circumstances, it
is possible that installing heat detection within the kitchen compartment with an appropriate smoke detector immediately
outside the compartment opening(s) is an acceptable approach. Operation of either the heat detector or the associated
smoke detector allows for the deployment of the active fire curtains, thereby maintaining the protection to the means of

escape and reducing the risk of unwanted fire signals.

d  Taking into consideration national codes.
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Table (continued)
Application Suitability of deployment method for each application?
Automatic building Stand-alone initiation
fire alarm system or Smoke detec- | Heat detector [Smoke and heat
category L5 systemP tor detector
Compartmentation (non-

means of escape)

Atria (where

escape is less

than 4,5 m from atria openings

Yes, if system is fitted.

Yes

No

No

through floo

9

Across mean|

s of escape

No, unless multi-posi-
tional.

fire strategy.

Yes, any one of these three methods dependingupon

Multi-positional deployment

All areas Yes, for first position |Yes, any one of these three methods-iftrequired as
and any time delay part of the fire strategy for the secend or subsequent
position(s).
Dwellings
All areas Yes, LD1 systemd Yes, any one of these thrée methods¢

a  “Yes” med
b Takingin

¢ Special c(
escape route

is possible thg
outside the c
smoke detect
escape and re

d  Takingin

o consideration national codes.

o consideration national codes and does not apply to dwellings.

ns that a method should be used; “No” means that a method is not usualljused.

nsideration is advised for situations where the containment of Kitchens (or similar areas) from a megns of
s proposed, as installing smoke detection within kitchen areas.is impractical. Under such circumstanges, it
t installing heat detection within the kitchen compartmentwith an appropriate smoke detector immedjately
mpartment opening(s) is an acceptable approach. Operation of either the heat detector or the assodiated
r allows for the deployment of the active fire curtains;thereby maintaining the protection to the megns of
Hucing the risk of unwanted fire signals.

Table L.3 — Selection of deployment method

Application Suitability of deployment method for each application?
Immediate sin- Immediate Delayed single | Delayed nlul-
gledeployment | multi-positional | deployment ti-positional

deployment deployment
Compartmentation non-means of
escape)
Vertical comjpartmentatiofl Yes No No No
Horizontal, ¢.g. hole infloor Yes No No No
Atria Yes, any one of these four methods depending upon fire strategy.
Space separgtion
Unprotecte aredas or external Yes No No No
vertical
Means of escape
Vertical protection of holes in walls |Yes, either one of these two methods [No No
(e.g. doors/glass), cloakroom/recep- |depending upon fire strategy.
tion counters, serveries, kitchens,
stairs and staircases, lobbies, evac-
uation lifts, refuges and adjacent to
external escape routes
Walls forming a protected route Yes No No No
Floors forming a protected Route Yes No No No
a2  “Yes” means that a method should be used; “No” means that a method is not usually used.
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Table L.3 (continued)

Application Suitability of deployment method for each application?
Immediate sin- Immediate Delayed single | Delayed mul-
gle deployment | multi-positional | deployment ti-positional

deployment deployment

Atria (where escape is less than Yes No No No
4,5 m from atria openings through
floors)
Across means of escape Yes, either one of these two methods |No No

depending upon fire strategy.
Servjice shafts Yes No No No
Dwellings
All afeas Yes, any one of these four methods depending uponifire strategy.
a2 “lYes” means that a method should be used; “No” means that a method is not usually used.

L.3.4 Active fire curtains crossing access/egress routes

L.3.4.1 Introduction

Itis i

mportant to assess the capabilities of the likely occupants©fia building when determinfing whether

it is gppropriate to provide active fire curtains across egress routes as part of the fire stratpgy process.

Fire

and rescue service access arrangements can vary‘significantly from building to bpilding, and

thes¢ can influence how active fire curtains are applied’within premises. It is important to assess the

posit

L.3.4.2 General

Where active fire curtains cross aceéss/egress routes, emergency access/egress control

ioning, size and configuration of active fire curtains in the context of the overall huilding fire
safetly design strategy so that fire and rescue seryice access is adequately maintained.

s should be

instdlled in accordance with Table L.4to allow active fire curtains to be temporarily retracted.

Emefgency access controls areprovided to allow access through active fire curtains by the fire and

rescye service. Emergency €gréess controls are provided to allow occupants to escape thi
fire qurtains.

Active fire curtains ctessing egress or access routes should provide a clear height of at least
retrgcted.

Actiye fire curtdins should cross egress routes only when 60 persons or fewer are expectg
rout¢ in question.

The

ough active

2,0 m when

d to use the

metor of the active fire curtains should conform to 7.6.7 for emergency egress control and 7.6.8 for

emengency accesscontrol

The initiation device used to retract active fire curtains should conform to 7.4.3 for emergency egress
control and 7.4.4 for emergency access control.

Emergency access/egress controls should be located in a prominent, well-illuminated position and
should be sited within 2,0 m of the associated active fire curtains, mounted against a contrasting
background to assist with easy recognition. They should be easily accessible and free from potential
obstruction.
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L.3.4.3 Emergency egress controls

The emergency retract button should raise the active fire curtain and hold it open for at least 5 s before
redeploying. This period should be extended where more than six people are expected to use the exit,
or as required by the building fire strategy, depending upon the occupancy level and type.

The height of the emergency egress retract control should be between 750 mm and 1 200 mm from the
finished floor level. The measurement should be made between the finished floor level and the centre of
the retract control.

The externally visible colour of the retract control unit should be green (except where located in

dwellings w

here choice of colour-is not cppr‘iﬁ'nd) The retract control unit should bhe. r]p:\rly labelled

with perma
in height on

An example

a contrasting background.

72

hent signage indicating its purpose and operation, using upper case letters of at least'"1() mm

of signage wording is: “IN EMERGENCY PUSH BUTTON TO RAISE ACTIVE FIRE CURTAIN".
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Table L.4 — Provision of emergency access/egress controls

Application Suitability of access/egress control for each?
Emergency egress control Emergency access control
(press button; latched) (press button; hold on)

Compartmentation (non-means of es-

cape)

Vertical compartmentation Yes, if an emergency access Yes, if no other access;
+ lac a4 +1 i +l H

Horigontal, e.g. hole in floor No No

Atrig No No

Space separation

Unprotected areas or external vertical |No No

Meaps of escape

Vertjcal protection of holes in walls (e.g. |Yes Yes
doorjs/glass), stairs and staircases, lob-
bies,|evacuation lifts, refuges

Wallg and floors forming a protected No No
routg
Wallg and floors forming a protected Yes Yes

route¢ where a door would have been
incorporated

Crosp-corridor separation Yes, both sides (fire side and non- |No
fire side).

Reception counters, serveries and cloak- |Yes, ifno alternative means of No

roonp counters escape; otherwise no.

Kitc]]len containment Yes Yes

Servijice shafts and adjacent to external “~{No No

escape routes

Across means of escape Yes Yes

Atrig (where escape is less than4,5 m No No

fron] atria openings through-floors)

Dwellings

All afeas Yes, both sides (fire side and No

non-fire side).

Fireifighting-access

Designated access routes No Yes

a  “lYes” means that the control should be provided; “No” means that it is not necessary.

In all domestic premises, there should be manual emergency egress controls on both sides of active fire
curtains to prevent people being trapped in non-emergency situations.

This sometimes need to be considered for non-domestic premises, as well.

L.3.4.4 Emergency access controls

The emergency access controls retract active fire curtains only while the control is being activated, i.e.
while the button is being pushed. Active fire curtains redeploy to the fire-operational position once the
activation ceases.
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In order to differentiate emergency access controls, they should be positioned higher than any other
controls provided, up to a maximum of 1 800 mm from the finished floor level. This measurement

should be m

ade between the finished floor level and the centre of the control.

The externally visible colour of the control unit should be orange. The control unit should be clearly
labelled with permanent signage indicating its purpose and operation, using upper case letters of at

least 10 mm

on a contrasting background.

An example of signage wording is: “EMERGENCY SERVICES USE ONLY: PUSH BUTTON TO RAISE ACTIVE
FIRE CURTAIN".

In areas wh

or to damagj
a transpare

NOTE Wi
some active f|
on the natureg
The most effq
rescue servid

Where actiy
of suitable
emergency §

L.3.4.5 Oy

Where actiy

e, it might be acceptable, subject to the agreement of the relevant approving authoritig
ht, hinged cover (or similar protection measure) to be fitted to the control unit.

hile the provision of emergency access controls helps to assist fire and rescue seryice acce
re curtains, it is possible that additional access measures need to be provided elséwhere, depe
of the end-use application of active fire curtains and the use or occupancy of the building inv
bctive way of dealing with this matter is to consult the local approving authorities and the fir
e.

e fire curtains are to be used in non-domestic premises, it is important that the provj
bremises information for fire-fighters is considered and that the nature, operation
iccess arrangements relating to these installations is docdmented.

erlapped active fire curtains

e fire curtains are overlapped, it is sometimes<possible to use the overlap as a mea

providing emergency services access. This should be discussed in conjunction with the local appr

authorities {

L.3.4.6 Oy

Where over
face the dird

ind the fire and rescue service.

erlapped active fire curtains on the side of a protected route

lapped active fire curtains form_the side of a protected route, the overlapping edge
ction of escape to prevent catch hazards (see Figure L.1).

1

re eMergency access controls are likp]y to be cnh}'prf to operation hy unauthorized persons

s, for

5s for
hding
lved.
e and

ision
and

Ins of
ving

shall

Key
1
2
3

direction of escape
not acceptable
acceptable

Figure L.1 — Example of overlapping active fire curtains on protected routes
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L.3.5 Warning systems

L.3.5.1 Deployment warning

Except in dwellings, deployment warning systems should be installed to active fire curtains within
circulation areas, means of escape routes, and areas such as lobbies, stairs and lifts. Such systems
should be in the form of a beacon and either an audible or a voice warning.

L.3.5.2 Obstruction warning

Where active fire curtains are to be deployved in areas which might be obstructed, e.g. by storage or
furniture, one or more of the following obstruction warnings should be used:

a) 1narkings on the closing surface, e.g. a yellow-hatched area;

b) asingle beam (directional) which detects items left in the path of active fire curtains arld sounds an
alarm;

c) amulti-beam detection system (covering the whole opening) which.detects items left in the path of
gctive fire curtains and sounds an alarm.

A multi-beam detection system should always be provided if active fire curtains are protecting a means
of estape.

Alarns should sound after 5 min to 10 min of continuous-interruption, unless otherwise pgreed with
the relevant authority.

L.4 | Fire resistance

L.4.1 General

The fire resistance of active fire curtains’ should be appropriate for the fire-separating el¢ment of the
strugture in which it is installed, according to the relevant documentation.

Integrity should be provided by-all active fire curtains.

Where insulation is required;‘active fire curtains should either provide the appropriate insulation, or
meef the radiation and tenability recommendations given in L.3.2.

Tradjtionally, insulatien values are taken from the surface of an element, as typically thjs is a static
partition againstowhich combustible items can be fixed or stored. The aim is to prevenf fire spread
by spontaneousyhion-piloted combustion and radiation (total heat flux) and to protect pepple against
exposure tohhigh temperatures and associated risks. Active fire curtains replace static partitions
and ftherefore have to descend within a clear space (see M.1). Therefore, the problem§ of surface
temperatures do not apply, but integrity, radiation and occupant tenability are still relevant.

Where it is impracticable to fix or hang thermocouples to the surface of the test specimen, as it would
prevent the intumescent process working, the insulation performance of the specimen cannot be
determined, and active fire curtains can be tested only for integrity and radiation.

L.4.2 Radiation and tenability

L.4.2.1 General

Where radiated heat flux, as opposed to insulation, is to be used to assess whether conditions are
tenable, one of the following approaches should be used:

a) simplified approach for horizontal routes in dwellings (see L.3.2.2);
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b) fully fire engineered approach for horizontal escape routes (see Annex Q);

c) fully fire engineered approach for all other applications.

L.4.2.2 Simplified approach for horizontal routes in dwellings

The recommendations given in L.3.2 and Table L.5 should be applied to active fire curtains with a width
of 5,0 m or less and a height of 3,0 m or less that are installed in dwellings:

having a fire alarm system that takes into consideration national codes;

— in whic occupants-are assumedtobe rnpah]n of a travel cpnnd of 08 mI/c;
— having p separation distance between escaping occupants and active fire curtains of~ 0,45 m,
taking ipto account the deflection of active fire curtains (see Annex Q).
Radiation r¢adings from the test evidence (see Annex K) at 15 min should be no greater.than the values
given in Tablle L.5.
Pre-deployment times in dwellings that have a fire alarm system installed is between 5 min and 1Q min
as the occupants can be sleeping. Travel time through the dwelling thereafter'is-generally short.
Table L.5 — Radiation tenability at 15 min
Length of active fire curtains run along escape Max. radiation permitted?
route

m kW/m?

1,0 13,7

2,0 7,6

3,0 5,5

4,0 4,4

5,0 3,7
a2 Asmeasured in a fire resistance test in accordance with 7.6.4. The radiation measurement is taken after 15 min.
L.5 Power supplies
L.5.1 General
For non-vertical (e.g. horizontal or low-angle) active fire curtains that do not permit fail-safe by gravity,
both a primary and a.secondary power supply should be provided.
NOTE Wihere active fire curtains are held in position by a primary power source prior to deployment by
gravity (grayity“fail-safe), it is sometimes beneficial to provide a secondary power supply, to avoid nuifance
deployment ip ‘the event of mains failure.

Where emergency access or egress controls are provided, and batteries are used as the primary or
secondary power source, the batteries should be subjected to an active battery test at intervals not
exceeding 60 min. It should be possible to test the batteries manually without the cabinet being opened
(e.g. by use of a button). During this test the connected load should be at least 110 % of the normal
motor current and should be powered solely from the battery set. A fault-indicating signal should be
given as a volt-free contact and as an optical indication on the control panel of:

a) aninsufficiently charged battery set;

b) afaulty
c)

76

battery set (e.g. short circuit);

a battery set not connected to a load (e.g. open circuit).
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L.5.2 Electrical

The power supply equipment to active fire curtains should either have inherent resistance to or be
protected from mechanical damage.

Fire-resistant cables or protection taking into consideration national codes should be selected when:

a) wiring is required to carry current for initial deployment of active fire curtains, e.g. for horizontal
active fire curtains;

b) emergency egress or access control is provided;

) ulti-positional deployment is provided;

4

d) active fire curtains are required to stay in the raised position under some fire seenario
e) pressure-sensitive protective equipment is provided.
Fire-resisting cables are not otherwise required.

The power supply and related equipment should be permanently and légibly labelled as tq its purpose
and lpe secured against unauthorized operation.

The primary power supplies should be capable of operating thedfull load of the equipment including
supplying the monitoring equipment and charging current for’the batteries.

The ¢ontrol panel monitoring the primary and secondarygpower supplies should be capable pfindicating
the fpllowing faults:

1) ss of primary power source, within 30 min of'the occurrence;
2) ss of secondary power source, within 15-min of the occurrence;
3) ss of battery charger, within 30 minlof the occurrence;

4) teduction of the battery voltage to less than 90 % of its rated voltage, within 30| min of the
ccurrence.

Where there is no main control panel (i.e. the system is controlled via numerous sub-panels), the
statys of the primary and-seeondary power supplies, including any charger, should be mdnitored and
indidation provided at a-pesition of responsible manning.

L.5.3 Secondary power supplies
The primary and Secondary power supplies should be provided from separate sources.

Where majns supply provides power via transformers and also charges batteries, the Hatteries are
regardedias a separate power source.

The changeover from primary power to secondary power should be automatic. Where the secondary
power source is a battery or batteries, they should be:

1) therechargeable type;
2) suitable to be maintained in a fully charged state; and

3) clearly labelled with the battery manufacturer's date, the installed/replacement date, and the
expiry date.

The charger for the secondary battery power source should be designed such that:

a) the battery is charged automatically;
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b) ifthe battery has been discharged to its final minimum voltage, it can be recharged to at least 80 %
of its rated capacity within 24 h;

c) the charging characteristics are within the battery power source manufacturer’s specification.

Where the secondary power source is by individual batteries, each battery should have the capacity to
operate each individual device for five operations independently. If the secondary power source is by
one central battery, the central battery should have the capacity to operate the complete system for five
operations independently.

NOTE1  For further information on power supplies, refer to ISO 21927-10.

NOTE2  The resistance to heat of equipment sometimes determines its location. The location of equipmént is,
in effect, detgrmined by its resistance to heat. Equipment can only be located in an area exposed to temperatures
at which the ¢quipment can be proven to work by test of a representative sample.
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Annex M
(informative)

Installation

M.1 General

Active fire curtains should be installed in accordance with the manufacturer’s instructions and as

determined by site-specific conditions, taking account of the need for:

a) a deployment zone, to provide a clear area for active fire curtains to descénd [see Figure M.1a)];

and

b) 3 deflection zone, taking into account the deflection of active fire curttains due to fire pressure [see

Figure M.1b)]; and where relevant

c) atenable zone, taking into account the deployment zone, the defléction zone and radiatjive heat flux

[see Figure M.1c)], where active fire curtains form part of the boundary of an escape rqute; and/or

d) a clear zone, to provide a clear area to avoid combustion of nearby objects, e.g. storefl goods and

furniture, based on a maximum radiative heat flux of\}5 kW/m?2 [see Figure M.1d)].

NOTH For radiation and tenability, see L.4.2
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1 top of fabric barrier, ceiling or housing, whichever is lower
2 flexibl¢ fire barrier panel
3 weighteed bottom of barrier assembly (fire operational pesition deployment zone)
4 boundary of calculated deflection
5 deflectiion caused by fire pressure
6 boundgry of area of calculated untenable radjative heat flux
7 untengble area
8 tenable area
9 combustible items
10  area td be kept clear (radiatjve beat flux >15 kW/m?)
a Deployment zone.
b Deflection zone.

NOTE The deflection zon&isincluded in the untenable area, beyond which is the tenable zone for passing occupants.
¢ Tenable zone.
d Clear Zones.

Figure M.1 — Clear areas for active fire curtain deployment

Escape route widths should be increased as necessary to take into account the space needed for the
deployment zone, deflection zone and untenable area.

Any adjacent surfaces which form part of active fire curtains to fire, e.g. false ceilings or fittings, should
have at least equivalent properties to those of the fire/smoke active fire curtain, e.g. resistance to
temperature and permeability.

The pressure readings noted during the fire test (ISO 834-1 and the leakage test (ISO 5925-1 and
ISO/TR 5925-2) should be taken into account when installing with pressure differential systems or
areas of high pressure where a full fire engineered approach is required.
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The active fire curtains should be sequenced with the smoke control system to ensure they operate
correctly and are not affected by pressure differences and airflows caused by the either the smoke
control system and/or other environmental air-movement, i.e. opening doors, windows, etc.

Notice that excess pressure differences and airflows can cause barriers to jam during operation.

Using the product performance summary supplied by the manufacturer/supplier in accordance with
Annex M, the installer should complete an installation checklist to ensure that the correct product has
been supplied and installed. An example of an installation checklist is given in Annex S.

An installation certificate should also be completed. A model installation certificate is given in Annex T.

M.2| Side retention

Side fretention should be installed within the building’s structure unless measures.are takgn to protect
the sjde retention from mechanical damage by using, for example, bollards (see Figure M.2).

NOTH Protection is not needed in areas where there is only pedestrian traffic.

M.3| Support systems for active fire curtains

The pupport system used for active fire curtains should be<onfined to the system(s) specified by
the manufacturer, including provisions for the type of fire séparating element to be pengtrated, and
shoulld conform to arrangements which have been fire tested or assessed in the appropriate substrate
(masponry or dry wall construction, etc.).

NOTH See 1SO 834-1 for guidance on construction substrates.

M.4| Ancillary devices
Ancillary devices should be installed in.dccordance with the manufacturer’s instructions.

NOTH Where a local heat detector is permitted by national legislation as part of a release mechanism, it
is adyisable that it be installed locally~to active fire curtains and that it responds at 70 °C to release the closing
mechjanism. Where normal ambient conditions exceed a value of 40 °C, it is advisable to use a highpr rated local
heat ¢letector to activate the reledse at 30 °C above the ambient temperature.
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directipn of wall fixing

wall

side retention
fixing Iracket

headb
side pr

Side retention guides set intg"wall.

Side re

Side retention guideSend-fixed (required protection from both sides).

X
otection, bollards or fixed protective framework

tention guides face-fixed (required protection to prevent distortion of guide by impact).

Figure M.2 — Typical example of how to protect side retention guides
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Annex N
(informative)

Commissioning

N.1 General

Once installed, the product should be commissioned in accordance with this annex.

It can be necessary to demonstrate the installed system to the relevant approving authority.
of an[inspection checklist is given in Annex U.

Durihg commissioning, the following actions should be undertaken, where applicable:

a)
b)

c)

d)

f)

g)

h)

j)

k)

D)

Check that active fire curtains are labelled in accordance with Clause 8.

Visually inspect the side retention system in the passive open (up) position to check t
free from debris and obstructions prior to operation.

Where smoke seals are installed, check that they arejintact, free from obstructions
perform their function.

$imulate activation by each activation device and check that active fire curtains desd
fire-operational position (e.g. down).

[heck any multi-positioning (split drop) function, where relevant.

Firmly press the edges of the fabric\where they interface with side retention guide
¢heck that no gaps are visible beyond'the leading edge of the retention guide.

Dperate active fire curtainswusing any emergency access controls (where installed)
¢urtains should open only-when the control is pressed and held. When the control
qctive fire curtains should,redeploy.

Dperate active fireccurtains using any emergency egress controls (where installed)
¢urtains should gpen, pause and then redeploy. During redeployment, operate the cq
Active fire curtains should open, pause and redeploy.

emove all\primary power (e.g. mains) and check that the emergency access/egr
perate-correctly under secondary power (e.g. batteries).

eihstate active fire curtains. Remove all auxiliary secondary power (e.g. batteries) g

4:2021(E)

An example

hat they are
and able to

end to their

channels to

Active fire
is released,

Active fire
ntrol again.

bss controls

ind primary

awer (P g mninq) in this order to check ﬁmrfinn:ﬂify nfgrnvitv fail safe

NOTE1 See national codes regarding disconnection of the control panel from the primary p
mains) by a certified electrician.

ower (e.g. the

Re-instate the auxiliary secondary power (e.g. batteries) and primary power (e.g. mains) in
accordance with the manufacturer’s instructions to close active fire curtains to their passive open

(up) position.

With active fire curtains in the open position, use the test switch (where provided) to deploy the

control panel to its fire-operational position (e.g. down).

Check that any obstruction warnings (e.g. single or multi-beam) are functioning correctly or that

any specified markings are correctly provided.
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n) Check that any deployment warnings (e.g. beacon, voice warning) are functioning correctly.

0) Check that overlaps, where installed, conform to the manufacturer’s instructions.

p) Where an emergency access or egress control is installed, check that a suitable cable has been
installed, taking into account the fire-resisting standards of national codes.

q) Setany

timers for activation (self-test facility).

A commissioning certificate should be completed which confirms that testing has been undertaken and
indicates any limits of application. Ancillary devices should also undergo testing during commissioning

(see N.2).

NOTEZ A

The commi

relating to testing that has been undertaken on the product and the classifications achieved, e.g

and smoke 1
applicable, 4

Upon complletion of the installation and commissioning work, a writtenzdocument confir

conformity
NOTE3 A

Where appl
working cor

N.2 Comi

N.2.1 Init
All means o
Examples of
— smoke
— heat def
— sprinklg
— emerge

— manual

model commissioning certificate is given in Annex V.

bsioning checklist is intended to supplement information supplied by the manufac

esistance, to provide a consolidated record for the user, maintenance personnel and, W
pproving authorities.

[0 this document (ISO 21524:2021) should be issued by the installer.
model completion certificate is given in Annex W.

cable, it is suggested that the standard user check thatiactive fire curtains are record
rectly by the approving authority and entered into thefire safety log.

missioning of ancillary devices

jating equipment

[initiation provided should underggd.testing during commissioning.
such equipment include:

letector (optical or ionizing);

ector;

br-flow switch;

cy access/egress control;

call point(break glass).

N.2.2 Opd

rurer
. fire
rhere

ming

d as

rational equipment

The following equipment should be tested:

a) deployment delay;

b) multi-positional deployment;

€) voice warning system;

d) flashing warning beacon.

Check that the operation and delay times of the ancillary control equipment listed in a) to d) match the
fire strategy documentation and that warning devices operate continuously upon initiation and cease

when the sp

84

ecimen is deployed or is reset.
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N.2.3 Obstruction warning

Obstruction warning devices (where fitted) should be tested to check that they operate when items are
placed in the deployment zone of active fire curtains under test.

N.2.4 Self-test facility

When active fire curtains are operated by the self-test facility, the device should be tested to check that
it operates correctly and records the date and time of operation.
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Annex O
(informative)

Inspection, testing and maintenance

0.1 General

Planned ing
able to cheq
required. A
Any alterati
competent {j

NOTE1 N
fire safety m

During the
replacement

When maint
provided.

NOTEZ2 A

0.2 Insp¢

It is essentig

a) confirm
b) allow th
Adhering to

are being te

Inspection 4
Table 0.1. A}

Those tests
each week.

pection, testing and maintenance should be carried out by a competent person w
k and confirm that active fire curtains are operating and performing effectively, ¥
log detailing frequency and results of inspections, tests and maintenance should be
bns, additions, repairs or modifications to active fire curtains should be carried out on
ersons.

tional codes contain further guidance relating to the maintenance of fire protection measure
inuals.

lifetime of the product, only components tested with the product should be usg
parts during servicing and maintenance.

model servicing certificate is given in Annex X.

pction and testing

| that regular testing is carried out¢o:

that there has not been any failure of active fire curtains;

e occupants of the premisés'to become, and remain, familiar with active fire curtains.

the manufacturer’s instructions is particularly important when battery-powered de
sted.

ind tests should be carried out in accordance with the manufacturer’s instructiong
hy faults should be noted and logged, and should prompt end users to seek remedial ac

to be carried out on a weekly basis should be undertaken at approximately the same
[n non-domestic premises where some employees only work outside the hours in W

tests are n
employees

i

rmally undertaken, the tests should be repeated at least once every month so that {

ho is
when
kept.
ly by

s and

d as

enance and servicing is carried out on active fire curtains, a servicing certificate shoulld be

vices

and
tion.

time
rhich
hese

raforailiar vzith activn flen ceb i o

darc-Trorrrrror vy ot try O - turta oy

If it is found that alterations, additions, repairs or modifications to active fire curtains are required,
these should be carried out immediately or as soon as practicably possible.

NOTE
buildings.

Attention is drawn to national codes in respect of the need to perform fire safety risk assessments of

Occupants and/or owners should be given a copy of the inspection and testing regime, as shown in

Table 0.1.
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Table 0.1 — Inspection and testing of active fire curtains

Frequency Inspection and testing

Daily

Where no sensory equipment is installed, check for obstructions to operational

ture or temporary or moveable displays.

by alterations to cosmetic finishes, lighting, shelving, sales displays or racking or by furni-

areas, e.g.

Weekly

Operate all barrier assemblies. Where a barrier assembly forms part of a smoke

with the smoke control system.?2

tem protecting a means of escape, the barrier assembly should be operated in conjunction

control sys-

Monthly

Test the release of self-closing devices and automatic release mechanisms via a test switch.

Cllc\,}\ tllat Clll_y SCTIISUIT _y dctcutiuu Cbluiplllcllt ;D lcull\,tiullills CUIT Cbtly.
Check that the barrier fabric is undamaged.
Check that the self-test facility is functioning correctly.

Every three months operate any barrier assembly forming part of ahy,smoke co
tem, testing all zones separately.?

ntrol sys-

Everly six months

Check that smoke seals are undamaged.
Check that the barrier assembly is not structurally damaged or excessively

bowed or deformed.

Arrange inspection and testing of the barrier assembly by competent persons.

a

ventiators, active smoke barriers, etc.

A smoke control system might include fans and powered exhaust ventilators, smoke dampers, na

tural exhaust

0.3 | Maintenance

0.3.1 General

In addition to the inspection and testing.recommended in 0.2, active fire curtains and t}
should be maintained in accordance with-the manufacturer’s instructions.

Battg¢ries are to be replaced in aceordance with the manufacturer's recommendations.

The

0.3.2 Replacement of smoke seals

Therg are differenttypes of edge seals available to minimize smoke leakage through active f
Theske seals are'\designed to restrict the flow of smoke while maintaining integrity when
active fire euxtains (see Annex M).

Dampge to or degradation of smoke seals can have a significant and adverse impact on t
an adiid fi : . . . L

eir controls

building owner/occupier.is responsible for the completion of the prescribed programme of
mairltenance, as specified by the manufacturer.

ire curtains.
installed to

he ability of
r in total, it

should be replaced immediately. To maintain the design performance, the replacement seal should be of
the same formulation, dimensions and configuration as that in the manufacturer’s fire test report.

Replacement seals should be fitted in accordance with the manufacturer’s instructions.

Smoke seals should be replaced if they are damaged or are not making adequate contact with adjacent
active fire curtains components. Such seals should be replaced as continuous lengths, as joints are a
further source of potential leakage.
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Annex P

(informative)

Typical approving authority pre-installation checklist

Figure P.1 shows an example of a typical approving authority pre-installation checklist.

88

Site ad{dress:

Approving authority pre-installation of active fire curtains checklist

Detailg

of applicant:

Detailg

of installer:

Detailg

of manufacturer:

The following document(s) should be obtained:

Produgd

t summary: Annex K

Appro

ving authority pre-installation checklist

Yés/No

Notes

Has tH
design

e correct product been selected by the
b1 to meet the design being applied for?

Has th
manuf;
be inst

e correct paperwork been submitted by.the
cturer, their agent, or the person who-will
plling active fire curtains?

Have {
ability
and is 1

ctive fire curtains been checked’ for their
to be installed into the intended substrate
his within the supportingrevidence?

Have t
substri
that ar
manuf

he fixings to be used byithe installer for the
hte been confirmed to be the same as those
e intended to be useéd’'in accordance with the
hcturer’s instructions?

gaps between active fire curtains and the intended

Have t}e fire resistaneé materials to be used for any

substrate been-confirmed?

Has cabling been selected in accordance with the
end use? application and the manufacturer’s

instructions?

Are those persons who have been selected to carry

out th

e electrical works qualified to do so in

accordance with national codes?

Name

AULNOTILY o

approving

Figure P.1 — Example of a typical approving authority pre-installation checklist

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=94cb26c70ea464df306c66e15755a41d

ISO 21524:2021(E)

Annex Q
(informative)

An engineered approach to using radiative heat flux for tenable

conditions for single-level horizontal routes

Q.1
For t

This
subs

This
fire 4

Q.2

terr

In the absence of a bespoke fire engineering analysiscof the conditions local to the inst:

subijd
detel
Tabld

Symbols
he purpose of this annex, the symbols in Clause 4 apply.

annex relates to means of escape. It does not give detailed guidance on ignition of storg
bquent fire spread.

ngineering.

Guidance on the determination of the acceptability of active fire cur
ns of radiative heat flux received by escaping occupants

ct to the assumptions and limitations outlinedwithin Q.5, generic engineering guid
'mination of the acceptability of active fire cuttains in terms of radiation is given in Tj
Q.2. Figure Q.1 shows this process as a flow chart.

Thes
resis
Note
accej
the s
of th

activi

NOTH
furnd

NOTH
furnd

Tabld

e tables are provided to give guidanceso that the measured radiation, as determir
tance test carried out on active firecctirtains of the size dictated by the relevant test s
, can be used to establish whether'the radiation performance of proposed active fire
ptable for a given proposed installation or real-life scenario. There are several factors Y
cenario. These include, fortexample, the length of active fire curtains being traverse
e escaping occupants and.the available separation distance between the escaping oc
e fire curtains.

1 The exposed.dimensions of active fire curtains tested to ISO 834-1 are typically base(
ce opening size,of 3,0 m wide x 3,0 m high.

d goods and

annex is intended for use only by people who are suitably qualified er experienced in the field of

tains in

llation, and
ance on the

hble Q.1 and

led in a fire
andard (see
e curtains is
vhich define
d, the speed
Cupants and

| on a typical

2 The exposed dimensions of active fire curtains tested to EN 1634-1 are typically base
ce opening size of 2,8 m wide x 2,6 m high.

QA4 'and Table Q.2 cover life safety situations (as opposed to stored goods or wid

protg

smal

reviews the limitations and assumptions given in Q.5.

© ISO

ection design objectives), for applications where ceiling heights are limited to 3,0 m (4
0 nd Testder Tations). When using Tabie Q- and Tapie Q.2 mportar
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