INTERNATIONAL ISO
STANDARD 21927-7

First edition
2017-04

Smoke and heat control systems|—

Part 7:
Smoke ducts sections

Systémes pour le contréle desfumées et de la chaleur —

Partie 7: Sections des conduits de désenfumage

Reference number
1SO 21927-7:2017(E)

©1S0 2017



https://standardsiso.com/api/?name=dbbac1c789034f3b969fb3a63d6bc978

IS0 21927-7:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2017 - All rights reserved


https://standardsiso.com/api/?name=dbbac1c789034f3b969fb3a63d6bc978

IS0 21927-7:2017(E)

Contents Page
FOT@WONM ... oottt iv
00T 00 X0 ) ot o (0) o VOSSOSO \ 14
1

2
3
4

An
Bib

4.1 LTS5 4 ) ) OSSR W
4.1.1  Fire resistance — multi-compartment smoke control duct sectiofi
4.1.2  Fire resistance — single compartment smoke control duct seetion
4.2 Construction and components: Characteristics ... o]
4.2.1  Construction and OPeration ... oot
4.2.2  Structural supports used for smoke control duct sections”...............c........
4.2.3  Duct sealant materials used in or between smoke control duct section§ ................... 4
4.2.4  Penetration seals between fire compartments.... e 4
4.2.5  Other COMPONENLES ..o SN e 5
4.3 Fire resistance performance criteria: Multi-compartment fire resisting smoke
(o0 a1 {0 6 10 (o]t Y=Y o 10§ T OSSN S 5
4.3.1 Integrity, insulation, 1eakage..............fd Moo e 5
4.3.2  Fire resistance classification and designation. ... 6
4.4 Fire resistance performance criteria: Single.compartment smoke control duct dections....6
4.4.1  Integrity, 1eaKage ..o e 6
4.4.2  Fire resistance classificationand designation. ... o 6
TeStMEIOMAS. ...t Lo
5.1 Ambient leakage tests...
5.2 Fire reSISTANCE tESTS ..o Bt
521 GEIETAL oo 0t

5.2.2  Smoke contretduct section: integrity and insulation...
5.2.3  Leakage ratedsmoke control duct section...

Marking and documeRnEation ...

Product, installation’and maintenance information (documentation).....
7.1 Product SPeCifiCation ...
7.2 Installation iNfOrMAtION ...
7.3 Maintenance iNformation ...

ex A (informative) Example of inspection and maintenance procedure..............cefoee 10

HOGIAPIIYL. ...t ettt e 11

© 1S0 2017 - All rights reserved iii


https://standardsiso.com/api/?name=dbbac1c789034f3b969fb3a63d6bc978

IS0 21927-7:2017(E)

Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

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

This document contains the basic performance and requirements for smoke control duct sections,
which are to be used in conjunction with pressure differential systems and smoke and heat control
systems. They may also be used to pressurize when gas extinguishing systems are used.

Particular reference is made to EN 1366-8 and EN 1366-9, which define the fire resistance testing
associated with these products and EN 13501-4, which provides details on their fire resistance

clas

sification.

In 4
smg

Smake control systems are designed to fulfil three basic functions.

c)

Smgke control ducts are commonly used in smoke and heat control systems. They may s

con
ext

The
acc

ddition to the prevention of transSmission of SMORe and cOMDUSTION products Tom 3
ke control duct sections are utilized to contain the spillage of otherwise harmful
nguishing gases from the affected area, and for the control of pressurizing angd,'exceq
hin pressurization systems.

The extraction of smoke from a single fire compartment to the outside of the building.

more fire compartments. The smoke control duct may or may ndt pass through other con
of the building to reach the outside of the building.

The use of pressurization to maintain smoke free clear dreds.

partments or a number of different fire compagtments. The systems may be dedicg
raction or possibly a combined environmental ventilation/smoke extraction.

smoke and heat control system may reffiove smoke using either high temperatuj
rdance with [SO 21927-3) or natural ventilators (in accordance with ISO 21927-2).

fire zone,
and toxic
s air relief

The extraction of smoke from fire compartments of a building, using’a SHEVS connecte(d to one or

partments

brve single

ted smoke

e fans (in
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Figure 1 — Example of powered smoke and heat exhaust ventilation

idance on the~dpplication of smoke control ducts may be found within the rest of
eries and technical reports.

or which.products supplied to this document are considered applicable include, for examn

brcial premises,

b) shoppi

1 FRES | -
IIg dlIU TTLAIT LTIILL TS,

c) hospitals, and

d) multi-residential buildings.

Smoke control duct sections are intended for use in the following types of systems, including

1) pressurization,

2) pressure relief,

3) extraction systems,

4) ductwork systems, and
vi

the

ple,
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5) inerting fire suppression systems.

It is realized that all the above systems do not address smoke directly, but similar properties are
required of such smoke control ducts to limit leakage in a fire and smoke control situation.

© 1S0 2017 - All rights reserved vii
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Scope
5 document applies to smoke control duct sections placed on the market and intended

1irements and gives reference to the test methods defined for smoke control-duct section

ciated components (for example, hangers and other items proven at the,time of testi
intended to be installed in such systems in buildings. Furthermore, marKing and info
allation and maintenance of these products are also given in this dogumént.

E To avoid duplication, reference is made to a variety of other standards. To this end, this dd
ead in conjunction with EN 1366-8, EN 1366-9 and ISO 6944-1, for details of the fire resistance
| 3501-4 for corresponding classification.

5 document has not considered in detail the detrimental afid/or corrosive effects that may

ﬁrocess chemicals present in the atmosphere, which.are'drawn through the system inter

vertently.

h as turning vanes and silencers, with the exception of natural and powered smoke vent
ke control dampers, which are covered by-separate standards.

ts for use other than in smoke and heat exhaust/control systems are not covered by this

Normative references

following documents are-referred to in the text in such a way that some or all of th
Stitutes requirements. of‘this document. For dated references, only the edition cited 4
ated references, thelatest edition of the referenced document (including any amendmen

13943, Fire safety— Vocabulary
1 366-8, Fireresistance tests for service installations — Part 8: Smoke extraction ducts

1366-9, Fire resistance tests for service installations — Part 9: Single compartn
raction ducts

to operate

art of a pressure differential system or smoke and heat exhaust system. This"document specifies

s and their
ng), which
‘mation on

cument can
testing and

 be caused
itionally or

5 document also governs associated components used together with smoke control dujct sections

ilators and

document.

Pir content
pplies. For
[s) applies.

ent smoke

EN

3

T3501-4, Fire classijication of construction products and building elements — Part Z: Classification
using data from fire resistance tests on components of smoke control systems

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 13943 and the following apply.

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

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

ISO Online browsing platform: available at http://www.iso.org/obp

© IS0 2017 - All rights reserved
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3.1
air inlet

device connected to outside air to allow the entry of air from outside the construction works

3.2

elevated temperature
temperatures in excess of normal ambient air, below those necessary for fire resistance testing, to
which smoke and heat exhaust ducts for single compartments are tested

3.3

fire compartment

enclosed s
a specified
period of t

3.4

bace comprising one or more separate spaces, bounded by elements of construction hay
fire resistance and intended to prevent the spread of fire (in either direction) for'a.g
me

natural smoke and heat control system

smoke and

Note 1 to €
because of t

3.5

heat ventilation system which uses natural ventilation

ntry: Natural ventilation is caused by buoyancy forces due to differences/in density of the g
emperature differences.

penetratiogn seal

productus
the fire reg
smoke con

3.6

powered s
smoke and
hot gases fi

3.7

ed between the smoke control duct and the fire compartmeént boundary structure to main
istance, when tested and having met the requirements,of EN 1366-8, at the position whe
'rol duct passes through the element

moke and heat exhaust system
heat ventilation system which utilizes a number of hot gas fans that are suitable for hand
br a limited period of time which causes'the positive displacement of gases

pressure differential systems
system of fans, ducts, vents and other features provided for the purposes of creating a lower press
in the fire zone than in the protectedspace

3.8

smoke and heat exhaust ventilation system

SHEVS
system cor]

sisting of products and/or components jointly selected to exhaust smoke and heat

Note 1 to entry: The prdducts and/or components form a system in order to establish a buoyant layer of w

gases abovg

39

coolercleaner air.

smoke and heat exhaust ventilator

SHEV

ring
ven

nHses

fain
re a

fling

ure

Arm

device specially designed to move smoke and hot gases out of a construction works under conditions of

fire

3.10

smoke barrier
obstruction to restrict the spread of smoke and hot gases from a fire, forming part of the boundary of a
smoke reservoir or used as a channelling screen, or used as a void edge boundary

3.11

smoke control damper
device automatically or manually activated, which may be open or closed in its operational position, to
control the flow of smoke and hot gases into, from or within a duct

© ISO 2017 - All rights reserved
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3.12
smoke control duct
<horizontal> smoke control duct which passes horizontally through vertical walls

3.13

smoke control duct

<multi-compartment fire resisting> fire resisting smoke control ducts built from more than one smoke
control duct section for use in multi-compartment applications designed to transport smoke and/or hot
gases away from the source of a fire

Note 1 to entry: May also have a dual function as a normal air conditioning duct.

3.1

sméke control duct
<single compartment> smoke control ducts built from more than one smoke control“duct [section for
use|within single fire compartment application designed to transport smoke ahd/or hot gases away
from the source of a fire

Not¢ 1 to entry: May also have a dual function as a normal air conditioning duct.
3.15

smeke control duct
<seftion> element of smoke control duct constructed to form patt of a smoke control system

3.1
smoke control duct
<vefrtical> smoke control duct which passes vertically through horizontal floors

31
sm¢ke layer
covering of smoke that stabilizes underneath-the roof due to the effect of temperature gradi¢nt

31

smoke reservoir
reglon within a building limited or bordered by smoke barriers or structural elements and which will,
in the event of a fire, retain a thermally buoyant smoke layer

3.1

sm£ke zone

stryuctural supports

megns of retaining the\smoke control duct to the building structure

4 |Smoke-control duct section requirements

4.1| General

4.1.1 Fire resistance — multi-compartment smoke control duct section

The multi-compartment smoke control duct section shall demonstrate the following and shall be
classified in accordance with EN 13501-4:

a) integrity: this shall be tested in accordance with the test method in 5.2 and the integrity
classification (E) declared;

b) insulation: this shall be tested in accordance with the test method in 5.2 and the insulation
classification (I) declared;

c) leakage: this shall be tested in accordance with the test method in 5.2 and the leakage classification
(S) declared;

© IS0 2017 - All rights reserved 3


https://standardsiso.com/api/?name=dbbac1c789034f3b969fb3a63d6bc978

ISO 2192

d)
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of the integrity classification (E) declared;

e)

forms

part of the integrity classification (E) declared.

4.1.2 Fire resistance — single compartment smoke control duct section

mechanical stability: this shall be tested in accordance with the test method in 5.2 and forms part

maintenance of cross section: this shall be tested in accordance with the test method in 5.2 and

The single compartment smoke control duct section shall demonstrate the following and shall be

classified i

a)

classif

b)

mecha
of the

c)

d)
forms

4.2 Con

4.2.1 Co

Smoke con
this, the fi
performan

4.2.2

Structural
maintenan
recorded.

4.2.3 Du

Sealants ar
Failure of
emergency
for the fire

The follow
a)
b)
<)

The se

integr]

leakag]
(S) deg

maintg

St

n accordance with EN 13501-4:

ty: this shall be tested in accordance with the test method in 5.2 and the integ
cation (E) declared;

lared;

Inical stability: this shall be tested in accordance with the test method in\5:2 and forms j
ntegrity classification (E) declared;

nance of cross-section: this shall be tested in accordance with the’test method in 5.2
part of the integrity classification (E) declared.

struction and components: Characteristics

nstruction and operation

Lrol ducts are required to maintain a clear path for the extract of smoke and heat. To ach
llowing shall be considered part of the smoke control duct section assembly and t
ce in the tests shown in 5.2 recorded.

uctural supports used for smoke control duct sections

supports used for smoke control duct sections ensure the mechanical stability
ce of cross-section. Full detail$ of the structural supports used for the fire test shal

ct sealant materials.used in or between smoke control duct sections

e often used toreduce the air/gas leakage from smoke and heat exhaust ventilation systg
these sealambs while the smoke and heat exhaust ventilation system is operating in
mode may\result in the failure of the duct’s leakage criteria. Full details of the sealants
test shallbe recorded.

ng’general requirements for duct sealants shall apply.

e: this shall be tested in accordance with the test method in 5.2 and the leakage-dlassificaf

rity

—

on

bart

and

eve
heir

and
be

ms.
its
sed

alants shall be durable for the proposed life of the smoke control duct section.

duct section.

d)

criteria for the duct classification.

4.2.4 Penetration seals between fire compartments

The sealants shall be suitable for the environment to which the smoKe control duct 1s to be subject.

The sealants shall be resistant to mechanical damage during the installation of the smoke control

Any deterioration of the sealant shall not cause the smoke control duct section to fail the leakage

Penetration seals are required to reduce the air/gas leakage between compartments. Failure of these
penetration seals, whilst the smoke and heat control system is operating in its emergency mode, may

4
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result in the failure of the system to maintain smoke-free areas. Full details of the penetration seals
used for the fire test shall be recorded.

The following general requirements for penetration seals shall apply.
a) Penetration seals shall maintain the integrity and insulation criteria of the smoke control duct.

b) The gap dimension between the inside edge of the supporting construction and the outer perimeter
of the smoke control duct section, and hence the sealing details, shall follow the tested method
when the smoke control duct section is installed within a building.

4.2{5 Other components

Smake control ducts often contain other components than structural supports and‘sealdnts. These
shall not cause failure of the smoke extraction system whilst exhausting smoke frém'the byiilding and
shal|l be tested to meet the same requirements as the duct into which they are inistalled. Full details of
anylcomponents used for the fire test shall be recorded.

Ampng these components may be the following equipment:

— |access doors/panels;

— [silencers or attenuators to limit noise;

— |compensators;

— |turning vanes;

— |air flow/volume indication transponders;

— |grilles, to control the direction of air/smokémovement at the terminals of the system.

Components shall be tested according to théprinciples of EN 1366-8 or EN 1366-9 to prove that they do
notjreduce the performance of the smoke-control duct section already tested and classified| They shall
be installed in accordance with the manufacturer’s instructions for the component and any|associated
smagke control duct section.

4.3| Fire resistance performance criteria: Multi-compartment fire resisting smpke
control duct sections

4.3]11 Integrity, insulation, leakage

The assessment*of integrity (E) of multi-compartment smoke control duct sections, as ong of the fire
resistance pérformance characteristics, shall be made on the basis of

a) |leakage through the duct section at ambient and after 15 min from the start of the fire tgst,

b) the nhi]ify ofthe duct section tomaintainits cross-sectionwhen cnh}inr‘fnr‘ tothe fire te t,

c) the assessment of collapse of the duct within the furnace, to confirm mechanical stability,

d) cracks or openings in excess of given dimensions and ignition of a cotton pad and sustained flaming
on the non-exposed side at the perimeter of the duct section junction with the wall or floor or duct
(the penetration), and

e) the suitability for use of the duct section at an under-pressure, measured at ambient.

When insulation characteristics are proven for multi-compartment fire resisting control duct sections,
this shall be classified and declared, together with integrity.

© IS0 2017 - All rights reserved 5
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A smoke leakage performance requirement is described in EN 13501-4 to allow the (S) classification,
and this shall be applied, if the duct section is intended for the end uses where this performance is
required (measured continuously after 15 min from the start of the fire test.

4.3.2 Fire resistance classification and designation

Having achieved the performance criteria in 4.3.1, the multi compartment smoke control duct section
shall be classified and designated in accordance with EN 13501-4.

The following shall be declared for each multi-compartment smoke control duct section:

a) integrity class “E”, integrity and insulation class “EI” (in accordance to EN 13501-4);

b) the additions of the indication(s) of suitability for vertical and/or horizontal use, together with
mountling in a floor or in a wall or both, respectively as ve or hg;

c) the adglition of the symbol “S” indicates the satisfaction of an extra restriction onleakage;
d) theadglition of “500”, “1 000” or “1 500” indicates the suitability of use up to thése under-pressufres.
EXAMPLE EI 60 (ve hy) S 500.

If the mult]-compartment smoke control duct section requirements definéd in this clause are satisflied,
this shall He deemed to satisfy also the corresponding single compartitient smoke control duct secfion
requirements in 4.4.1.

4.4 Fire[resistance performance criteria: Single compartment smoke control duct
sections
4.4.1 Integrity, leakage

The assessment of integrity (E) of a single compartment smoke control duct section, as one of thelfire
resistance performance characteristics, shall be'made on the basis of

a) leakage through the duct section at ambient and after 15 min from the start of the elevdted
temperature test,

b) the aHility of the duct sectiom to maintain its cross-section when subjected to the elevdted
temperature test (i.e. to 600 °C),

c) the asgessment of collapse of the duct within the furnace, to confirm mechanical stability, and
d) the suitability for.usée of the duct section at an under-pressure, measured at ambient.

A smoke ldakage.performance requirement is described in EN 13501-4 to allow the (S) classificatjion,
and this shall be~applied, if the duct section is intended for the end uses where this performande is
required.

4.4.2 Fire resistance classification and designation

Having achieved the performance criteria in 4.4.1, the single compartment smoke control duct section
shall be classified and designated in accordance with EN 13501-4.

The following shall be declared for each single compartment smoke control duct section:
a) integrity class “Eggo”, (in accordance to EN 13501-4);

b) The additions of the indication(s) of suitability for vertical and/or horizontal use, respectively: as
Ve, OF hg;

c) The addition of the symbol “S” indicates the satisfaction of an extra restriction on leakage;

6 © IS0 2017 - All rights reserved
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d) The addition of “500”,“1 000” or “1 500” indicates the suitability of use up to these under-pressures.

EXAMPLE

5

5.1

E600 60 (Ve, hp) S 1 500.

Test methods

Ambient leakage tests

The openings in the duct inside the furnace shall be sealed and the test method shall be in accordance

wit

5.2

5.2

In 4
af

ducf section to prevent fire and smoke spreading from one fire compartiment to another t
ducfwork system which may penetrate fire separating walls and floors:

In 4ddition, the test assesses the tightness of the ductwork while hot gases are drawn t
extlaction system, ensuring that only small quantities of clean)air could be sucked into thg

h EN 1366-8 or EN 1366-9.

Fire resistance tests

1 General

ddition to other requirements in this document, the smoke control duct section shall be s
nace-based fire resistance test. The purpose of the test is to evaluate the ability of a sm

ibjected to
pke control
hrough the

irough the
duct from

areas not affected by a fire, and demonstrating low leakage out in positive pressure situatiops.

Single compartment smoke control duct sections will be subjected to an elevated tempe
mafching the standard time temperature heating curve but levelling out to a flat maximuny

Mu
tem

Hotl
Thd

fur
bot

subI’lected to pressure differential of-500 Pa. The leakage of the smoke control duct section

i-compartment smoke control duct sections.will be subjected to a fire test to the sta
perature test curve.

gases from inside the furnace are drawn through the smoke control duct section to t
provision of a perforated plate allows the smoke control duct section outside the fur

ace is recorded. The leakage rate’of duct sections requiring an (S) classification shall be
n at ambient temperature andduring the fire test.

Te
d

5.2

ur
m;}ntenance of stability)and the maximum allowable reduction in cross-section.

perature and integrity(measurements shall be carried out in various parts of the test cd
ng the test. Observations on the duct hangers and the penetration seal will be made

2 Smoke control duct section: integrity and insulation

2.1 Multi compartment smoke control duct section

1pment method and section 51ze as fully described in EN 1366 8, shall be sub]ected

Fature test
of 600 °C.
ndard time

he outside.
nace to be
butside the
measured

nstruction
to confirm

to the fire

ofa

5.2

pphcatlon of flre test results

.2.2  Single compartment smoke control duct section

edirect field

Equipment, method and section size as fully described in EN 1366-9, shall be subjected to the fire
resistance test. Sections shall be fire tested in the plane of proposed installation, noting the direct field

ofa

©IS

pplication of fire test results. An insulation classification is not available.
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5.2.3 Leakage rated smoke control duct section

5.2.3.1 Multi compartment smoke control duct section

Equipment, method and section size as fully described in EN 1366-8, shall be subjected to the fire
resistance test. Sections shall be fire tested in the plane of proposed installation, noting the direct field
of application of fire test results.

5.2.3.2 S
Equipment

resistance
of applicat

6 Mark

Each smok
— thena

the md

the nu
generi

the cla

if the d
shall b

the da

7 Prody

7.1 Product specification

The manu
relevant cg

the constriiction of the smoKe control duct.

Full detailf

It shall inc
including t

ingle compartment smoke control duct section

ing and documentation

e control duct section shall be marked as follows:
me or identifying mark of the manufacturer;
del/type;

mber of this document and the year of its publication (i.e-ISQ 21927-7:2017), followed by
C name of the product “Smoke Control Duct Section”;

ssification for resistance to fire and other related information according to EN 13501-4;

moke control duct section has an (S) classification (EN 13501-4), the words “leakage ra
e added;

e of manufacture (month and year).

ict, installation and maintenance information (documentation)

facturer shall provide)and retain a detailed description of the product including all
mponents. This shallinclude a description of the materials used (e.g. densities, thicknes

of the hangihg system and any protection used shall be described.

ude details of the supporting construction (wall/floor, etc.) and the method of installaf
he penétration sealing product and fixing details.

test. Sections shall be fire tested in the plane of proposed installation, noting the directfield
on of fire test results.

the

edu

the
) in

ion,

7.2
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Installation information

The manufacturer shall provide appropriate installation details that shall include at least information for

a) fixing and installation: hangers and positions, penetration seals to be used, and

b) health

and safety information to allow safe installation.
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