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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 proceglures 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 needed*for
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

Smoke and heat control systems (SHCS) create and maintain smoke free areas in a construction works
by controlling smoke flow and thus improve the conditions for the safe escape and/or rescue of people
and animals and the protection of property and permit the fire to be fought while still in its early
stages. The use of smoke and heat exhaust ventilation systems (SHEVS) to create smoke free areas
beneath a buoyant smoke layer has become widespread. Their value in assisting in the evacuation of
people from construction works, reducing fire damage and financial loss by preventing smoke logging,
fac111tat1ng firefighting, reducmg roof temperatures and retardmg the lateral spread of fire is firmly

emg
Co

Smq

Pre

rate fully and reliably whenever called upon to do so durmg their 1nstalled llfe A heat
ust ventilation system is a scheme of safety equipment intended to perform a positive r
rgency.

ponents for any smoke and heat control system are installed as part of a properly design
pke and heat control systems help to:

keep escape and access routes free from smoke;

facilitate firefighting operations;

delay and/or prevent flashover and thus full development®©f a fire;

protect equipment and furnishings;

reduce thermal effects on structural components @uring a fire;

reduce damage due to thermal decompositionproducts and hot gases.

csure differential systems are used eitherto positively pressurize spaces separated fron

to depressurize the space containing the fire‘in order to limit or prevent the flow of smoke ar

adjd
meg

Dep
smq

cent spaces. A typical use would be'to pressurize an escape stair well in order to prot
Ins of escape.

ending on the design of the system, natural or powered smoke and heat ventilators can &
ke and heat control systefmy

Control equipment is needed in order to control all components in a SHCS, such as:

natural ventilators;
powered ventilators;
smoke barriers;

snieke dampers;

ventilators
and smoke
ble in a fire

ed system.

the fire or
d heatinto
bct vertical

eusedina

alr inlets,
duct sections;

dampers.

SHCS control equipment can also provide control for day-to-day ventilation and signals to other fire
safety equipment under fire conditions.

SHCS control equipment can be for extra-low voltage or low voltage electrical systems or pneumatic
systems or any combination thereof.

Power output devices for control equipment are dealt with in ISO 21927-10.
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Scope

5 document applies to the design and installation of natural smoke and heat/‘exhaust
HEVs) for spaces from which smoke is extracted vertically by thermal buoyarncy via the

applies to spaces in which NSHEVs are installed in external walls.

5 document includes tables and calculation methods for the design‘df clear layers in orde
h the requirements of various protection objectives.

5 document includes information and provisions to be takenyinto account when applying
s set out herein and when installing NSHEVSs.

Normative references

following documents are referred to in theltext in such a way that some or all of th
Stitutes requirements of this document. Kor dated references, only the edition cited 4
ated references, the latest edition of theseferenced document (including any amendmen

13943, Fire safety — Vocabulary

21927-1, Smoke and heat contrel systems — Part 1: Specification for smoke barriers
21927-2, Smoke and heatcontrol systems — Part 2: Specification for natural smoke and h
ilators

Terms and definitions

the purposesof this document, the terms and definitions given in ISO 13943 and the follo
and [ECmaintain terminological databases for use in standardization at the following ad

[ECElectropedia: available at https://www.electropedia.org/

ventilators
roof in the

e of single-storey buildings and via the uppermost storey in the case of multi-storey bjuildings. It

" to comply

the design

bir content
pplies. For
[s) applies.

bat exhaust

ving apply.

dresses:

3.1

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

aerodynamic free area
measure of smoke and heat exhaust area of the ventilator

Note 1 to entry: It is the geometric area multiplied by the coefficient of discharge.

3.2

automatic activation
initiation of operation without direct human intervention

© IS0 2019 - All rights reserved
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3.3

coefficient of discharge
aerodynamic efficiency

Cy

ratio of actual flow rate, measured under specified conditions, to the theoretical flow rate through the

ventilator

Note 1 to entry: The coefficient takes into account any obstructions in the ventilator, such as controls, louvres
and vanes, and the effect of external side winds.

3.4
exhaust véntilator
device for the movement of gases out of the construction works
3.5
initiation device
device that activates the operating mechanism of the component, e.g. of a damper ,or|a ventilator, on
receipt of information from a fire detection system or thermal device
3.6
smoke andl heat exhaust ventilation system
SHEVS
group of cqmponents jointly selected to exhaust smoke and heat in ordér to establish a buoyant laygr of
warm gases above cooler and cleaner air
3.7
natural smoke and heat exhaust ventilator
NSHEV
product splecially designed to move smoke and hot gases\out of a construction works naturally unjder
conditions|of fire
4 Symbols and abbreviated terms
Symbol Definition Unit
Ay area of smoke exhaust opéhning m?2
Afa fire area m2
Ain area of air inlet m2
AR area of smoke réservoir m2
Cz factor for détermining the area of the air inlet —
d height of'clear layer m
h heightof space to be protected m
Hgp height of smoke barrier m
z height of smoke layer (h - d) m

5 Design principles

5.1 General

The design of natural smoke and heat exhaust ventilation systems (see Figure 1) depends, inter alia, on:

— the rate of energy release;

— the theoretical fire area of a building or the resulting design group;

— the target height of the clear layer; and

© ISO 2019 - All rights reserved
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the height of the relevant space.

Key]

Ain

Hsp

Thd
des

5.2

Thd
flog

be measured from the floor to the lowetr-surface of the roof/floor. Floors with smoke outl

reg

Int
of t

5.3

Thd
and|

Cled

area of smoke exhaust opening, in m2 height of smoke layer (h - d), in m

area of air inlet, in m2 clear layer

height of clear layer, in m plume

w N -~ N

height of space to be protected, in m smoke layer

height of smoke barrier, in m

Figure 1 — Diagram of a natural smoke and heat exhaust yentilation system in a §
reservoir

values to be used to determine the parameters above-are auxiliary design values and of
gns in accordance with this document.

Height of space

height, h, of the space to be protected shall be the clear height in the case of horizo
rs and the mean clear height in the case of pitched roofs or sloping floors. In both ca

hrded as floors in this context.

he case of sawtooth roofs, the height of the space to be used for design purposes is the n
ne NSHEV above the floor;,

Target height of the clear layer, height of smoke barrier

clear layer is defined as the distance between the surface of the floor assumed for desig
the lower sunface of the smoke layer.

ir layers@nable, inter alia:

theroccupants of a building to escape to safety;

moke

ly apply to

htal roofs/
es. it shall
pts are not

ean height

h purposes

aconla animale and A artyg.
To

Preororo ot SrpTropeTTTYy;

fires to be fought effectively; and

damage due to fire gases and products of thermal decomposition to be reduced.

The target height of the clear area, d, shall be not less than 2,50 m.

Design should be based on higher values of d if required by the purpose for which the space is to be
used (e.g. spaces containing objects sensitive to smoke or flammable warehouse stock). The distance
between the objects to be protected and the smoke layer should be not less than 0,5 m.

For clear layers with a height d < 4 m, the height of the smoke barrier shall protrude at least 0,5 m into
the clear layer. For clear layers with a height d > 4 m the smoke barrier shall at least equal to the height
of the smoke layer, z, but not less than 1,0 m in all cases.

© IS0 2019 - All rights reserved
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5.4 Area of smoke reservoir

To enable NSHEVs to be designed according to this document, spaces shall either have a maximum area
of 1 600 m2 or be divided into smoke reservoirs with a maximum area, Ag, of 1 600 m2 by means of
smoke barriers. The maximum distance between smoke barriers or between wall and smoke barrier
shall not exceed 60 m. Any further subdivisions (e.g. closed joists) within the smoke reservoir shall not
affect the design.

NOTE Smoke reservoirs are created by placing separating elements around the perimeter of a space or, at
the minimum, by placing continuous smoke barriers around the open inner sides of a space. A “space” is defined
as an area enclosed by separating elements on all sides.

5.5 Air aI’nlets
An adequale number of air inlets, with an area, 4jy, is always required in the lower partof extefnal
walls to acf as air replacement openings near floor level.

The required area of the air inlets shall be based on the area of the largest smoke, reservoir. This grea
shall be talten into account when designing the external walls of a space. The airinlets should be located
on at least fwo sides of the building and should be evenly distributed.

The follow|ng are considered as air inlets:
— separate supply air devices;

— doors ¢r windows provided they are labelled as “air inlets for NSHEVs” on the inside and outside and
can be|opened from outside without being destroyed in the process (e.g. it shall not be necessarjy to
smash|{window panes or break down walls or doors). This'does not apply in cases in which a wqrks
fire service is able to create the necessary air inlets.

It shall be possible to open the air inlets immediately-(e.g. automatically, by the works fire service or as
aresult of pperational or organizational measures}.after the NSHEVs have been activated.

The effective area of the air inlets shall benot less than 1,5 times the aerodynamic free areas of all
NSHEV opdnings in the largest smoke reservair in a space, as specified in Table 3.

The effective area of the following types of air inlet shall be obtained by correcting the area of|the
structural ppening by a factor, ¢, as specified in Table 1.

Taljle 1 — Correctionfactors, ¢, for different types of opening serving as air inlets

Type of 6pening Opening angle Correctlcon factor
Z
Door opénings, wire mesh 0,7
Qpenable shutters 90° 0,65
90° 0,65
. . 26U U,5
Side-hung or bottom-hung windows
245° 0,4
230° 0,3

A tolerance of +5° is permitted for the opening angles specified in Table 1.

The factor c¢; used to assess the effective area of an air inlet, as obtained from the area of the wall
opening and the opening angle, should not be confused with the cy value. The latter is used to obtain the
aerodynamic free area of smoke exhaust openings, 4,, from the geometrical inlet area, Ag, of smoke and
heat exhaust ventilators.

4 © IS0 2019 - All rights reserved
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The distance between the upper edge of the air inlet and the bottom of the layer of smoke gases shall
be not less than 1 m. The distance may be reduced to 0,50 m in the vicinity of doors or windows with a
width not greater than 1,25 m.

In the case of air inlets resulting in an upward air flow (e.g. those with protective gratings facing
upwards) the distance between the upper edge of the air inlet and the bottom of the layer of smoke

gases should be not less than 1,5 m.

5.6 Duration of fire growth

The-duration of fire grnurt—h tobhe assumed for the pUrposes of this document (can Tahle 7) is the time
that elapses between the outbreak of a fire and the start of firefighting measures.

The time that elapses between the outbreak of a fire and the alarm being raised shall be taken as 10 min.
Thip period of time does not apply where fire alarm systems incorporating adtomatic fir¢ detectors
activated by smoke have been installed. The fire alarm shall be transmittedcto-a fire statign or other
staflion that can provide assistance and is manned around the clock.

It dpes not apply either to spaces that are continuously manned, enpsuring that any fire

imn

It shall be taken as 5 min where NSHEVs are fitted with automatic fire detectors activated

In g
dist

Am
and
site
mes
cird

Thd
the

5.7

The
gro

hediately and the fire service notified accordingly.

uch cases, it is sufficient to install one smoke detector per.every 200 m2 of the smoke 1
ance of 10 m between beams is sufficient for linear smeke detectors.

ean time of 10 min shall be assumed for the time that elapses between the fire alarm b

the start of firefighting measures. In favourable circumstances, such as where thg
firefighters who can reach the scene of a firel\in less than 5 min, it may be reduced to
in time shall be increased to 15 min if theleircumstances are unfavourable and to 20
umstances are exceptionally unfavourable:

times referred to in this clause are auxiliary design values and are only to be used when
fire growth rate needed for the putposes of this standard.

Theoretical fire area, design groups

iwth. The design group.s based on the theoretical fire area (see Table 2).

Table 2 — Design groups

s detected

by smoke.
eservoir. A

bing raised
re are on-
5 min. The
min if the

calculating

theoretical fire area is~obtained from the fire propagation rate and the assumed duraftion of fire

Asgumed duration of fire Design group for specific fire propagation rates
growth
(see 5.6) <0,15 m/min <0,25 m/min <0,45 m/min
min particularly low averagea particularly high
<5 1 3
<10 2
<15 3 5
<202 4 5a 5b
>20 5 5b 5b
a  Average values without specific verification; design group 5 (in bold) is obtained if the average values are used.
b In such cases, the protection objectives set out in this standard cannot be achieved solely by means of NSHEVs and
other measures are required in order to achieve them.

The highest fire propagation rate shall always apply if the individual smoke reservoirs within a space
are used in different ways so that very different fire propagation rates can be expected.

© IS0 2019 - All rights reserved
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Generally, the values given in the column "average" of Table 2 shall be used. The values given in the
column "particularly low" may be used for particularly low fire propagation rates (e.g. combustible
materials in non-combustible packaging) while those in the column "particularly high" shall be used for
particularly high fire propagation rates (e.g. readily flammable materials in combustible packaging).

In cases in which design group 4 or 5 is obtained from Table 2, design group 3 may be used without

further verification if an automatic sprinkler system covering the entire area has been installed.

5.8 Aerodynamic effectiveness of NSHEVs

The aerod openings of NSHEVs installed in roofs shall be
verified in in ISO 21927-2. Information on the aerodymamic
effectivendss of smoke exhaust openings of NSHEVs installed in walls is given in 6.3.
6 Design
6.1 General
The area of the smoke exhaust openings to be provided to enable smoke to beiremoved from each snmjoke
reservoir ([required area of smoke exhaust openings”) is specified as a minimum area, in m2, in Taljle 3
as the devdlopment of a fire and the resultant smoke does not depend ofithe size of the smoke reseryoir
in which tHe outbreak occurs.
The area of the smoke exhaust openings specified here shall be'provided in each smoke reseryoir,
irrespectiye of its size (applies to smoke reservoirs with an areabetween 200 m2 and 1 600 m2).
6.2 Sm(:lke exhaust openings in roofs
The overall aerodynamic free area of the smoke exhaust openings, 4;, of NSHEVs required for dach
smoke resdrvoir, AR, in a space shall be taken from-Table 3. Table 3 applies to various design groupspnd
various helghts of spaces and clear layers.
Table 3 — Required area of the smoke exhaust openings, A,, per m2 in each smoke reservojr
Height pf Height of Height of clear Required area of the smoke exhaust openings
space; smoke layer layer Ay in m2
h z d Design group
m m m 1 2 3 4 5
3,0 0,5 2,5 4,8 6,2 8,2 11,0 15,4
3c 1,0 2,5 3,4 4,4 5,8 7,8 10,9
‘ 0,5 3,0 6,7 8,7 11,3 15,0 20,4
1,5 2,5 2,8 3,6 4,7 6,4 8,9
0 19 3.0 48 62 2.0 10:6 144
2,0 2,5 2,4 3,1 4,1 5,5 7,7
4,5 1,5 3,0 39 5,0 6,5 8,7 11,8
1,0 3,5 59 8,4 10,7 139 18,6
a  Forintermediate values, the next highest value in the table shall be selected.
b The tabulated values for spaces with a height of 12 m may be used for spaces exceeding 12 m in height if calculations
are based on the height of the relevant clear layer.
NOTE The values of A, given in this table do not include any safety increments.
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Table 3 (continued)

Height of Height of Height of clear Required area of the smoke exhaust openings
spacea smoke layer layer A, in m2
h z d Design group
m m m 1 2 3 4 5
2,5 2,5 2,2 2,8 3,6 49 6,9
5.0 2,0 3,0 34 4,4 5,7 7,5 10,2
1,5 3,5 4,8 6,8 8,7 11,4 15,2
T,0 10 7,1 10,3 13,8 17,7 23,4
3,0 2,5 2,0 2,5 3,3 45N 63
2,5 3,0 3,0 3,9 5,1 87’ 9,1
5,5 2,0 3,5 4,2 5,9 75} 98 13,1
1,5 4,0 5,8 8,5 13-} 145 19,1
1,0 4,5 8,2 12,2 w222 28,8
3,5 2,5 1,8 2,3 @21 4,2 5,8
3,0 3,0 2,7 36 (N~ 46 6,1 8,3
6o 2,5 3,5 3,7 530 67 8,8 11,8
' 2,0 4,0 50 | <73 9,8 12,6 16,5
1,5 4,5 67 100 14,2 18,1 23,5
1,0 5,0 9,3 s@»‘\ 14,0 20,5 27,2 35,0
4,0 2,5 1 2,2 29 39 54
3,5 3,0 A 26 3,3 4,3 5,7 77
3,0 35 W& 34 4,8 6,2 8,0 10,7
6,5 2,5 40 ~ | 45 6,5 8,7 11,2 14,8
2,0 45 5,8 8,6 12,3 15,7 20,4
1,5 50 7,6 11,4 16,7 22,2 28,6
1,0 L. 55 10,3 15,7 23,4 32,7 41,8
45 R 25 1,6 2,1 2,7 3,7 51
4,0 C) 3,0 2,4 3,1 4,0 53 7,2
3560 3,5 3,2 4,5 5,7 74 9,9
3,0 4,0 4,1 6,0 8,0 10,2 13,5
7,0 <
)25 4,5 5,2 77 11,0 14,0 18,2
V~ 2,0 5,0 6,6 9,9 14,5 19,2 24,7
éo 1,5 5,5 8,4 12,8 19,1 26,7 34,2
,(?‘ 1,0 6,0 11,9 17,3 26,3 38,5 49,4
a @ﬁtermediate values, the next highest value in the table shall be selected.
b The tabulated values for spaces with a height of 12 m may be used for spaces exceeding 12 m in height if calculations
are based on the height of the relevant clear layer.
NOTE The values of A, given in this table do not include any safety increments.
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Table 3 (continued)

Height of Height of Height of clear Required area of the smoke exhaust openings
spacea smoke layer layer A, in m2
h z d Design group
m m m 1 2 3 4 5
5,0 2,5 1,5 2,0 2,6 3,5 49
4,5 3,0 2,2 29 3,8 5,0 6,8
4,0 3,5 3,0 4,2 5,3 7,0 9,3
35 1,0 38 5,5 74 9,5 1275
7,5 3,0 4,5 4,8 7,0 10,0 128 | , 166
2,5 5,0 59 8,8 13,0 172|221
2,0 5,5 73 11,1 16,6 23,2 V1 296
1,5 6,0 9,7 14,1 21,4 , . 40,3
1,0 6,5 14,4 18,7 289 |4431 57,7
5,5 2,5 15 19 25 () 33 4,6
5,0 3,0 2,1 2,8 36~ | 48 6,5
4,5 3,5 2,8 39 |, &0 6,6 8,8
4,0 4,0 3,6 52 ¢ 69 8,9 11,7
3,5 4,5 4,4 65 <] 93 11,8 154
8,0 \N
3,0 5,0 54 &1 119 15,7 20,2
2,5 5.5 65 999 14,8 20,7 26,3
2,0 6,0 84 12,2 18,6 27,2 349
1,5 6,5 11,70 | 152 23,6 35,2 47,1
1,0 7,0 A7l 19,9 31,4 47,7 66,9
6,0 25 Lo 14 1,8 2,4 3,2 4,4
5,5 30 ~ ] 20 2,6 3,4 4,5 6,2
5,0 35°. 2,7 3,7 4,8 6,2 8,3
4,5 A0 3,3 4,9 6,5 8,4 11,0
4,0 (a5 41 6,1 8,7 11,1 14,4
8,5 35 ) 50 5,0 7,5 11,0 14,5 18,7
30 )] 5,5 59 9,1 13,5 189 24,1
25\) 6,0 7,5 109 16,6 24,4 31,2
20 6,5 10,2 13,2 20,5 30,5 40,9
QV 1,5 7,0 139 16,2 25,7 38,9 54,6
A © 1,0 7,5 20,0 22,0 33,7 52,0 76,5
a  Forinte "rggiate values, the next highest value in the table shall be selected.
b The tabulated values for spaces with a height of 12 m may be used for spaces exceeding 12 m in height if calculations
are based on the height of the relevant clear layer.
NOTE The values of A, given in this table do not include any safety increments.
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Table 3 (continued)

Height of Height of Height of clear Required area of the smoke exhaust openings
spacea smoke layer layer A, in m2
h z d Design group
m m m 1 2 3 4 5
6,5 2,5 1,3 1,7 2,3 31 4,3
6,0 3,0 1,9 2,5 3,3 4,3 59
5,5 3,5 2,5 3,6 4,5 59 79
5,0 10 3,2 16 5,2 7,9 le 10,5
4,5 4,5 39 5,7 8,2 10,4 13,6
00 4,0 5,0 4,7 7,0 103 | 136 17,5
3,5 5,5 5,5 8,4 125 i M75 22,4
3,0 6,0 6,9 10,0 152} 227 28,5
2,5 6,5 9,1 11,8 183 | 273 36,5
2,0 7,0 12,1 14,1 GZVZ 33,7 47,2
1,5 7,5 16,4 179 N~ 275 42,5 62,6
1,0 8,0 23,3 2;,40\ 35,7 56,2 839
7,0 2,5 13 | 7 2,2 3,0 4,1
6,5 3,0 19 (Y24 31 4,2 5,7
6,0 3,5 24 o 34 4,4 5,7 7,6
5,5 4,0 3,00 4,4 59 7,6 10,0
5,0 4,5 A37 5,5 7,8 9,9 12,9
4,5 5,0 ‘\\2)‘ 4,4 6,6 9,7 12,8 16,5
9,5 4,0 5,5 *O\‘ 51 7,8 11,7 16,4 20,9
3,5 60— 6,4 9,2 14,0 20,6 26,4
3,0 (-\‘6% 8,3 10,8 16,7 24,9 33,3
2,5 o ,V 7,0 10,8 12,6 19,9 30,1 42,3
2,0 S 7,5 14,2 15,5 23,8 36,8 54,1
1,5 C) 8,0 19,1 20,7 29,1 459 68,5
1,00 8,5 26,9 29,2 37,4 60,1 91,1
a  |For intermediate V%\S,jthe next highest value in the table shall be selected.
b [The tabulated@s for spaces with a height of 12 m may be used for spaces exceeding 12 m in height if|calculations
arelbased on the t of the relevant clear layer.
NOTE The v of A, given in this table do not include any safety increments.
N
R
S
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Table 3 (continued)

Height of Height of Height of clear Required area of the smoke exhaust openings
spacea smoke layer layer A, in m2
h z d Design group
m m m 1 2 3 4 5
7,5 2,5 1,2 1,6 2,1 2,9 4,0
7,0 3,0 1,8 2,3 3,0 4,0 55
6,5 3,5 2,3 3,3 4,2 55 7,3
5,0 1,0 29 1,2 5,6 7,2 9.5]
5,5 4,5 3,5 5,2 7,4 95 | 123
5,0 5,0 4,2 6,3 9,2 121 |15,
100 4,5 5,5 4,8 74 11,1 15,4\,\)" 19,7
4,0 6,0 6,0 8,6 13,1 ) 24,7
3,5 6,5 77 10,0 155 |A'231 30,9
3,0 7,0 9,8 11,5 18,2 () v 27,5 38,6
2,5 7,5 12,7 13,9 2137 | 329 48,4
2,0 8,0 16,5 18,0 P 25,2 39,7 59,3
1,5 8,5 22,0 238 305 49,1 74,4
1,0 9,0 30,9 33,\?\<< 38,7 63,7 98,2
8,0 2,5 1,2 046 2,0 2,8 3,8
7,5 3,0 1,7 \‘\\sz,3 2,9 3,9 53
7,0 3,5 2,2\ 3,2 4,0 53 7,0
6,5 4,0 280 | 41 54 7,0 9,2
6,0 4,5 L34 5,0 71 9,0 11,8
55 50 b 40 6,0 8,8 11,6 14,9
5,0 55 ] 46 71 10,5 14,6 18,7
10,5 4,5 6,0 o 5,6 8,1 12,4 18,2 23,3
4,0 3 7,2 9,3 14,5 21,6 28,9
3,5 770 91 10,6 16,8 23,5 35,7
30 D7 75 11,6 12,7 19,5 30,4 44,2
2,5 (A\"" 8,0 14,6 16,6 22,6 35,5 53,7
20°) 8,5 19,1 20,6 26,4 42,5 64,4
b5 9,0 25,2 27,1 31,6 52,0 80,2
V1,0 9,5 35,1 37,6 41,7 67,8 104,9
a  Forintefmedi e\values, the next highest value in the table shall be selected.
b The tab l%d values for spaces with a height of 12 m may be used for spaces exceeding 12 m in height if calculat{ons

are based on the height of the relevant clear Tayer.

NOTE The values of A, given in this table do not include any safety increments.

10

© ISO 2019 - All rights reserved


https://standardsiso.com/api/?name=bed3df8f141e3f0aeedb5abee8be777c

Table 3 (continued)

IS0 21927-4:2019(E)

Height of Height of Height of clear Required area of the smoke exhaust openings
spacea smoke layer layer A, in m2
h z d Design group
m m m 1 2 3 4 5
8,5 2,5 1,2 1,5 2,0 2,7 3,7
8,0 3,0 1,7 2,2 2,8 3,7 5,1
7,5 3,5 2,1 3,1 39 5.1 6,8
7,0 10 2,7 39 5,2 5,7 A_;ll 8,8
6,5 4,5 3,2 48 6,8 8ZN| 113
6,0 5,0 3,8 5,7 8,4 1Y 14,3
5,5 5,5 4,4 6,7 100 f 14,0 17,8
1o 5,0 6,0 5,3 77 11,7031,‘ 17,2 22,1
' 45 6,5 6,8 8,8 13,6~ 20,3 27,2
4,0 7,0 8,5 9,9 (157 23,8 33,4
3,5 7,5 10,7 117 N~ 181 27,8 409
3,0 8,0 13,5 1470 206 32,5 48,4
2,5 8,5 17,0 _ag4 23,6 38,0 57,6
2,0 9,0 21,8 |23, 274 45,0 69,4
1,5 9,5 287w 307 34,0 54,6 85,7
1,0 10,0 39,7 42,4 46,7 69,6 111,4
9,0 2,5 R 15 19 2,6 3,6
8,5 30 & 16 2,1 2,7 3,6 49
8,0 35.0y | 21 3,0 3,8 49 6,6
7,5 40 2,6 3,8 5,0 6,5 8,5
7,0 0 3,1 4,6 6,6 8,4 109
6,5 <. 75,0 3,7 5,5 8,1 10,7 13,7
11> 6,0 \3‘ 5,5 4,2 6,4 9,6 13,4 17,1
55 () 6,0 5.1 7,4 11,2 16,4 21,1
500 6,5 6,4 8,4 12,9 19,3 25,8
45 7,0 8,0 9,4 14,8 22,5 31,5
)40 7,5 10,0 11,0 16,7 26,0 38,3
U35 8,0 12,5 13,6 19,1 30,0 44,8
QO 3,0 8,5 15,6 16,8 21,6 34,7 52,6
&?* 2,5 9,0 19,5 21,0 24,5 40,3 62,1
(%) 2,0 9,5 24,8 26,6 29,5 473 74,2
1,5 10,0 32,4 34,6 38,1 56,8 90,9
1,0 10,5 44,7 47,5 52,0 71,9 1174

a  For intermediate values, the next highest value in the table shall be selected.

are based on the height of the relevant clear layer.

NOTE The values of A, given in this table do not include any safety increments.

b The tabulated values for spaces with a height of 12 m may be used for spaces exceeding 12 m in height if calculations

© IS0 2019 - All rights reserved
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IS0 21927-4:2019(E)

Table 3 (continued)

Height of Height of Height of clear Required area of the smoke exhaust openings
spacea smoke layer layer A, in m2
h z d Design group
m m m 1 2 3 4 5
9,5 2,5 1,1 1,4 1,9 2,5 3,5
9,0 3,0 1,6 2,1 2,7 3,5 4,8
8,5 3,5 2,0 2,9 3,7 4,8 6,4
3,0 770 275 3,7 719 0,3 8.3
7,5 4,5 3,0 4,5 6,4 8,1 10;5
7,0 5,0 3,5 5,3 7,8 10,3 13,2
6,5 5,5 4,0 6,2 9,2 12,8 16,4
6,0 6,0 4,9 7,1 10,7 15,7 20,2
12 0b 5,5 6,5 6,1 8,0 12,3 18,4 24,6
’ 5,0 7,0 7,6 8,9 14,1 21,3 29,9
4,5 7,5 9,5 10,4 15,6 24,5 36,1
4,0 8,0 11,7 12,7 17,8 28,1 42,0
3,5 8,5 14,4 15,6 20,0 32,1 48,7
3,0 9,0 17,8 19,2 22,3 36,8 56,7
2,5 9,5 22,2 23,8 26,4 42,3 66,4
2,0 10,0 28,1 30,0 33,0 49,2 78,8
1,5 10,5 36,5 38,8 42,5 58,7 954
1,0 11,0 49,9 53,0 57,8 73,7 123,4
a  Forintefmediate values, the next highest value in the table shall be selected.
b The tabpilated values for spaces with a height of 12\th.may be used for spaces exceeding 12 m in height if calculat{ons
are based or] the height of the relevant clear layer.
NOTE The yalues of A, given in this table do not incldde any safety increments.

6.3 Smdke exhaust openingsinwalls

The aerodynamic free area of the smoke exhaust openings, A,, of NSHEVs required for each smjoke
reservoir, fg, in a space should be taken from Table 3. Smoke exhaust openings with the areaf A,,
thus obtaiped should be-provided in at least two opposite external walls of each smoke reseryoir
and the diftance between’ the upper edge of the NSHEV and the ceiling shall not exceed 0,5 m.|For
greater didtances between the upper edge of the NSHEV and the ceiling any reduction in the presqure
differentia] should'be’compensated for by increasing the area of the smoke exhaust openings.

NSHEVs s

ould\be located entirely within the smoke layer and the lower edge of the outlet should be
located at 4 minij ' '

minimum O NN ADOVE TNE DOUNAJ 0 0c Ca 113(E ore dVeE [ d Oraance W h Table 3.

The aerodynamic effectiveness of the smoke exhaust openings of NSHEVs intended for installation in
walls should be verified by the methods described in ISO 21927-2. Alternatively, testing the aerodynamic
effectiveness can be dispensed with for such NSHEVs and the areas of the wall openings (structural
openings) required for the installation of NSHEVs can be used without verification provided they are
divided by the discharge coefficients given in Table 4.

12 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=bed3df8f141e3f0aeedb5abee8be777c

IS0 21927-4:2019(E)

Table 4 — Discharge coefficients for different types of opening

Type of opening Opening angle Discharge coefficients
Fully open areas — 0,65
Shutters 90° 0,65
260° 0,5
Side-hung or bottom-hung windows or doors >45° 0,4
=30° 0,3

A tal £150 itted for tl . 1 ified in Table 4

Thd
NSH
uni

Thd
of t
red

All
no
tha

effective area of the air inlets should be not less than 1,5 times the area of the-opée
[EVs installed in the external walls of the largest smoke reservoir in a space. It shotild'be
formly over both of the sides in which NSHEVs are installed.

air inlets should be located entirely within the clear layer. The distance-hetween the
he air inlet and the boundary of the smoke layer should be not less than~I'm. The distq
iced to 0,5 m in the vicinity of doors or windows not exceeding 1,25 m in’ width.

NSHEVs and air inlets in the external walls of smoke reservoirs should be opened in p¢g
vind or with wind speeds of less than 1 m/s. In periods witl an undisturbed wind fl
h 1 m/s, only the air inlets and NSHEVs in walls facing awayfrom the wind should be o

wind speeds and wind direction should be measured aboye“the roof and averaged over

(10

NSH
det
inst

7

7.1

NSH
per

7.2

7.2
sati
tot
(for
gre

+ 2) min.

[EVs should be controlled by fire detection devices that respond to smoke. At least
pctor should be installed per 80 m2 floor area. Ih.addition, at least one manual activato
alled in each smoke reservoir. Additional thermal activation is not required.

Installation

General

[EVs may be deemed sufficiently reliable, if they satisfy the requirements of ISO 21927-
formance is otherwise satisfactory in the specified tests.

Rules for installation

1 NSHEVs{(shdll be spaced as uniformly as possible within the smoke reservoir. On

he effect.of wind are to be expected there owing to the particular shape and location of t
exanple, in the case of down winds caused by building interference or roofs with a pitd
hter)» For tests conducted in accordance with ISO 21927-2, taking account of the assur

the

lings of all

Histributed

ipper edge
nce can be

riods with
bw greater
pbened. The
h period of

pne smoke
- should be

P and their

ly NSHEVs

Kfying the.relevant requirements may be installed on roofs if pronounced zones of overpiessure due

he building
h of 25° or
hptions for

caltulation of wind np]iﬁ' loads givnn inISQ 21 077_')’ itis assumed that NSHEVs are not

nstalled in

those areas of a roof in which peak suction forces can occur. The resistance to wind loads of any NSHEVs
installed in such roof areas shall be verified separately.

The outlets of NSHEVs installed in roofs shall be located not less than 25 cm above the surrounding roof
surface.

7.2.2 Itis generally preferable to install a large number of small NSHEVs than a few large ones.

Where smoke is exhausted through roof openings at least one NSHEV shall be installed per 200 m2
floor area.

The smaller dimension or the diameter of the NSHEV should not exceed a value of 1,5 z1/2 in order to
ensure that, as far as possible, NSHEVs only exhaust smoke gases from the smoke reservoir and do not
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