SLOVENSKI STANDARD
oSIST prEN 12101-2:2007
01-januar-2007

Sistemi za nadzor dima in toplote - 2. del: Dololila za odvod dima in toplote z
naravnim prezralevanjem

Smoke and heat control systems - Part 2: Specification for Natural smoke and heat
exhaust ventilators

Rauch- und Warmefreihaltung - Teil 2: Festlegungen fur nattrliche Rauch- und
Warmeabzugsgerate

Systemes pour le contréle des fumées et:de laschaleur <Partie 2: Spécifications relatives
aux dispositifs d'évacuation naturelle de fumées et de chaleur

Ta slovenski standard je istoveten:z: prEN 12101-2

ICS:

13.220.20 Pogarna zaglita Fire protection

23.120 Zralniki. Vetrniki. Klimatske Ventilators. Fans. Air-
naprave conditioners

oSIST prEN 12101-2:2007 en

2003-01.Slovenski institut za standardizacijo. RazmnoZevanje celote ali delov tega standarda ni dovoljeno.



iTeh STANDARD PREVIEW
(standards.iteh.ai)

oSIST prEN 12101-2:2007
httpsy//standards.iteh.ai/catalog/standards/sist/7 1 b3ef4f- 6dae-4db2-bdac-

12e5ad39fdc/osist-pren-12101-2-2007



EUROPEAN STANDARD DRAET
NORME EUROPEENNE prEN 12101-2
EUROPAISCHE NORM

October 2006

ICS 13.220.99 Will supersede EN 12101-2:2003

English Version

Smoke and heat control systems - Part 2: Specification for
Natural smoke and heat exhaust ventilators

Systémes pour le contrdle des fumées et de la chaleur - Anlagen zur Ableitung von Rauch und Wérme - Teil 2:
Partie 2: Spécifications relatives aux dispositifs Bestimmungen fur natirliche Rauch- und
d'évacuation naturelle de fumées et de chaleur Warmeabzugsgerate

This draft European Standard is submitted to CEN members for enquiry. It has been drawn up by the Technical Committee CEN/TC 191.

If this draft becomes a European Standard, CEN members are bound to comply with the CEN/CENELEC Internal Regulations which
stipulate the conditions for giving this European Standard the status of a national standard without any alteration.

This draft European Standard-was established-by, CEN- in-three official versions (English; French,/German). A version in any other language
made by translation under the responsibility of a’CEN ‘member. inte its'own language'and notified to the Management Centre has the same
status as the official versions.

CEN members are the national standards bodies of Austria, Belgium, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Germany, Greece, Hungary, Iceland, Ireland, ltaly, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland and United-Kingdom.

Recipients of this draft are invited to submit, with their comments, hotification of any relevant patent rights of which they are aware and to
provide supporting documentation.

Warning : This document is not a European Standard. It is distributed for review and comments. It is subject to change without notice and
shall not be referred to as a European Standard.

. — |

EUROPEAN COMMITTEE FOR STANDARDIZATION
COMITE EUROPEEN DE NORMALISATION
EUROPAISCHES KOMITEE FUR NORMUNG

Management Centre: rue de Stassart, 36 B-1050 Brussels

© 2006 CEN  All rights of exploitation in any form and by any means reserved Ref. No. prEN 12101-2:2006: E
worldwide for CEN national Members.



prEN 12101-2:2006 (E)

Contents
................................................................................................................................................................. page
O WO A .. e 4
I OUCHION Lo e e e e 5
1 1S Te7 o o = RS 7
2 NOIMALIVE FEFEIENCES .....uiiiiiiiiiii e e e e e e e e aaaesasa s sasnnsnnnnnnnnnnnnnnnnnnnnnnn 7
3 Terms and definitions, symbols and abbreviations ... e 7
3.1 Terms and defiNitiONS ... 7
3.2 SymbOoIls and abbreviations ... 10
4 DESIGN FEQUITEIMENTS ...uuiiiiiiiiiiiiiiiitit e nnnnnnnn 11
4.1 INIHIALION AEVICE ...t e oottt e e e e e e bbbt et e e e e s n bbb et e e e e e e e annbnbeeeaeeeaan 11
411 L T=T o1 | SPOPR 11
4.1.2 Thermal initiation OF rele@SE AEVICE........ooiiiiieiii e a e e 12
4.2 (@] o7=T a1 aTe [ aT=Ted o = T (=] o o VO SPPUPPRROt 12
421 LCTCT o1 | SRR 12
422 Integral gas containers ... Lk oy o L A o Y L 12
4.3 OPENING OF NSHEV ...ttt ettt oo a et e st e e e sttt e e e s b e e e e e s b et e e e ae e e e ebbe e e e anbeeeeaneeas 12
4.4 Size of the geometric area ........ L. Ll L L al L LS L L L a e 13
4.5 1T o8 EJ= T Lo B @ 11 11 10 SO 13
General testing procedures............... 00000 08 mA E By L L ST 13
6 Aerodynamic free area Of the NSHEN ia. s turrseiaressrrsnst 440t 3e 303617 e erreeeesrrneeesaaseeeesimsneesssaseeessmseessanseeesaas 13
7 Performance requirements and classifiCation .............ooouuiii i 13
71 =1 T= T o1 1 2RSS 13
711 Reliability ClasSifiCatioN .............iiiiii e e e neeas 13
71.2 Reliability PEIFOIMEANCE .....coi ittt e e et e e et e e e sntte e e s anneeeeeenneeeeeeneeas 14
71.3 Dual pUMPOSE VENLIALOL .......uitiiiiiiii s nnnnnen 14
7.2 (@] o7=T a1 a e U] e L= (o7 To P PUPPRROt 14
7.21 0T T - 14
722 Performance UNAEI JOAQ ....... ... e e e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeaannnnnsnnnnnnnnnnnnnnnnnnn 14
7.3 Low ambient tEMPEratUre.........oooi i ettt e e e e e et e e e e e e e e e nanee e e e e e e e e s e eeeeeeaeeeeaannenneeeas 15
7.3.1 (04 1= 11T 1 o7= 11 To o [ 15
7.3.2 Performance at low temMpPerature ... ... ... i e e e e e e e eas 15
7.4 WINA L0, ..o 15
741 ATk aTe I o T=To o b= X o= (o] o P OPPRRTPRR 15
7.4.2 Performance UNder WINA 1080 ..........ooiiiiiiiiiiee e e et e e e e st e e e nnee e e e ennbe e e e eneeas 16
7.4.3 Resistance to wind-induced VIDratioNn ............ooo s 16
7.5 1= L= g (o)1 4 T T oLt YRR 16
7.5.1 Classification for resistance 10 hEat...........cooo i e e 16
7.5.2 =TT o g T (oI 1 = PSR 16
7.5.3 External fire @XpoSure fOr FOOTS ....... .. et e e e et e e e e e e e e e nneeeeeeas 18
8 Evaluation of CONfOMMILY ..... ... et e e et e e e e e e e e e e e e e e e e e anneeeeeeas 18
8.1 (1= o 1T - | R 18
8.2 TaTL = RN TSR (=] ] e [ SRR UTP PSPPI 18
8.3 Factory production CONIOl (FPC) ... e 18
8.3.1 Methods of sUPPlY OF NSHEV ...t e e e e e e e e e e e e eeeeas 18
8.3.2 Factory production control in the manufacturer’s factory.........cccccooviiiiii e 18
8.3.3 FPC for components manufactured by the NSHEV manufacturer...............cccooociiiiiiiiii e 20
8.3.4 FPC for components manufactured under subcontract to the NSHEV manufacturer ..................coocennee. 20



prEN 12101-2:2006 (E)

8.3.5 FPC for components bought in from the open market by the NSHEV manufacturer .............ccccccceeeeenes 20
9 1Y F= T4 g T PP PP PP PPPPPPN 20
10 Installation and maintenance INformMation.......... ... e 21
10.1 Installation INfFOrMatioN ... ... o et e et e e e e e e e s e e e e e e e e e e e e e e aennnes 21
10.2 Maintenance INfOrMatioN ... ... ettt e e e e e e e e e e e e e e e e e e e e e e aannnes 21
Annex A (normative) General teSting PrOCEAUIES .........coiiuiiiiiiiiiie et e e saneee s 22
A1 IS 08T o [ =T o = RS 22
A.2 =53 S (= o ) S 22
Annex B (normative) Determination of the aerodynamic fre€ ar€a ............cccveveeeeiiiiiiiiiiiie e 23
B.1 Simple asSESSMENT PrOCEAUIE ..........uviiiiiii ittt e e et e e e e e e et e e e e e e e st s e e eaeesssaasaaeseeeaessanrsseeeeaaeanan 23
B.1.1 LT o1 RSP RRI 23
B.1.2 ROOf MOUNTEA VENTIALOTS .....ooiiiiiiie ettt e et e e e sttt e e e sate e e e e snbeeeeeaneeeeaeanes 23
B.1.3 Wall MOUNTEA VENTIATOIS ... e et e e e e s be e e e e e e e e aannnee 23
B.2 EXperimental PrOCEAUIE ... ettt e oottt e e e e e e et ee e e e e e e e e s s eeeeeeaeeeaaannnnnneeaaeeeaaannnes 23
B.2.1 L= =T = | SR 23
B.2.2 LIS =1 o] oY= =1 U1 S 24
B.2.3 =5 08 1= o3 41T o SRS 25
B.2.4 =5 o] o Lo Yo L1 - RS 25
B.2.5 Evaluation Of tESt rESUILS ....ooii ettt e e e e e e e e e e e e e e e e e e aennnes 26
B.2.6 Calculation of the coefficient of discharge for a family of SHEV ..., 27
B.3 Test to check the aerodynamic test installations ..........coooooiiioiiiii e 29
B.3.1 Reference test without Side WINd ...........oooiiiiiii e e e e e 29
B.3.2 Reference tests With SIde WINA........o.uiiiiiiii et e e et e e e stee e e e ereeeeeanes 29
B.3.3 EVvaluation Of tEST FESUILS ......eoi ittt e ettt e e et ee et e e e s snteeeeeanteeeeeanes 29
Annex C (normative) Test Method fOr FElIabIlItY ... ... .. iioiieniee et reaesr s asrnsnnssr sseessnrnreeeeaesseesnraeaeesessnnssrneeeaasaans 41
C.1 Objective of test.... L. L o o e L Ve L e, 41
C.2 QLIS 10= o] o= = | (0 USSR 41
C.3 Test specimen ... L Ll e L e 41
C4 L= 0 10T =Y L1 = U SERRR 41
Annex D (normative) Test method for openinguNAErload i aaii e 42
D.1 Objective of testtipsy//standards.ten.aycatalogrstandards/sisy, /D2 0dac 440030 e, 42
D.2 Test apparatus ..........coeeeeee L0 0A S G OIS TC L2 L s s 42
D.3 =TS 8= 7= o o = o 42
D.4 =53 A o] o Yo =0 U 42
Annex E (normative) Test method for low ambient temperature.............coooiiiiiiiii e 43
E.A (O] [=Tox (Y= N o) 1 (=) SRRSO 43
E.2 L= 0= 0] 0= = 1L 43
E.3 IS 88 1= o3 41T o S 43
E4 =5 o] o Lo Yo L1 - RS 43
Annex F (normative) Test methods for WiNd 10ad..........cooiiiiiiiiii e 44
F.1 (O o] [=Tel 11 o) B =T S SRR 44
F.2 QLIRS 10= o] o= = | (U USSR 44
F.3 L= 087 o 1= T2 [0 =Y o SRR 44
F.4 =53 0 o] o Yo =0 U 44
F.4.1 LT o = T SRR 44
F.4.2 V4] o] = L[] o PRSP PPPUPPPPPPOE 44
Annex G (normative) Test method for heat EXPOSUIE ..........oiii i e e e 46
G.1 (O] o] [=Tor YN o) =T =T SRRSO SERR 46
G.2 LIS a2 o] o2 = | (0 SRS PEPPRROt 46
G.21 L= 10 4 = U U SEERR 46
G.22 Temperature MEASUIMEIMENT . ... .. i i eei ettt e e e e e e e et eeee e e e e e e e e e neeeneeaeeeeeaanneneeeeeaeaaannnseeeeaaeaeaaannne 46
G.23 N IS Yo o o 11 o USSR 46
G.3 =108 o 1= e 2 =Y o SRR 47
G.3.1 L= =T = | SR 47
G.3.2 (o To) 0 o TU o1 C=To AV =Y o1 1] F= L (o = USRS 47
LR T B = 1 g To 10 a1 Yo IRV =T a1 = (o] SRR 47
G4 TESEPIOCEAUIE ...ttt e e e e e e ettt et e e e e e e s st aeeeeeaeeeesantsseeeeaeeeesanssaeeaaeesanansnteneeaaeeeanansees 48
Annex H (normative) Guideline for handling changes affecting a CE marked product............ccccceviiiiiiiieniiiieeenne 55



prEN 12101-2:2006 (E)

H.1
H.2
H.3
H.4
H.5
H.6
H.7

LC T =T = | T TP T PP UP P PPPRPPPPRPRPIN 55
ACTOAYNAMIC FIEE @IEA ...ttt ettt e e b et e e e b bt e e s b et e e e aabbe e e e anneeee s 55
== o1 14 2 S PP PU PP 55
@ ToT=T ol 1 oTe U] aTo [T ol (o 7= N SRRSO PP 56
Opening at low ambient teMPEratures ........ ..o e e e e e e e e e e eneees 56
L ATA T T I o 7= T SO REER 57
L (= L= 0o 1] RS 57

Annex ZA (informative) Clauses of this European Standard addressing essential requirements or

other provisions Of EU DIr€CHIVES ......c.cciiiiiiiieeie et e e e e e e e e st re e e e e e e e e snraeeaaaeeeaaannnes 58



prEN 12101-2:2006 (E)

Foreword

This document (EN 12101-2:2006) has been prepared by CEN /TC 191, "Smoke and heat control systems", the
secretariat is held by BSI.

This document is currently submitted to the CEN Enquiry.
This document will supersede EN 12101-2:2003.

This document has been prepared under a mandate given to CEN by the European Commission and the European
Free Trade Association, and supports essential requirements of EU Directive(s).

For relationship with EU Directive(s), see informative annex ZA, which is an integral part of this document.

This European Standard is one of ten parts of the European Standard EN 12101 covering smoke and heat control
systems.

This European Standard has the general titte Smoke and heat control systems and consists of the following parts:
Part 1: Specification for smoke barriers — Requirements and test methods

Part 2: Specification for natural smoke and heat exhaust ventilators

Part 3: Specification for powered smoke and heat exhaust ventilators

Part 4: Natural smoke and heat exhaust ventilation systems = Installation andtest'methods (should be published as
CR 12101-4)

Part 5: Design and calculation for smoke and heat exhaust ventilation systems (published as CR 12101-5)

Part 6: Design and calculation’methods and insta//étion procedure 'for'pressure-differential smoke control systems
Part 7: Smoke ducts

Part 8: Smoke dampers

Part9: Control panels

Part 10: Power supplies

EN 12101 is included in a series of European Standards planned to cover also:

- Gas extinguishing systems (EN 12094 and ISO 14520-1)
- Sprinkler systems (EN 12259)

- Powder systems (EN 12416)

- Explosion protection systems (EN 26184)

- Foam systems (EN 13565)

- Hose systems (EN 671)

- Water spray systems

Annexes A, B, C, D, E, F, G, and H are normative.
This document includes a Bibliography.
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Introduction

In a fire situation, smoke and heat exhaust ventilation systems create and maintain a smoke free layer above the
floor by removing smoke. They also serve simultaneously to exhaust hot gases released by a fire in the developing
stages. The use of such systems to create smoke-free areas beneath a buoyant layer has become widespread.
Their value in assisting in the evacuation of people from buildings and other construction works, reducing fire
damage and financial loss by preventing smoke damage, facilitating access for firefighting by improving visibility,
reducing roof temperatures and retarding the lateral spread of fire is firmly established. For these benefits to be
obtained it is essential that smoke and heat exhaust ventilators operate fully and reliably whenever called upon to
do so during their installed life. A smoke and heat exhaust ventilation system (referred to in this standard as a
SHEVS) is a system of safety equipment intended to perform a positive role in a fire emergency.
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1 Scope
This part of this European Standard specifies requirements and gives test methods for natural smoke and heat

exhaust ventilators which are intended to be installed as a component of a natural smoke and heat exhaust system
in roofs and/or walls.

2 Normative references

This European Standard incorporates by dated or undated reference, provisions from other publications. These
normative references are cited at the appropriate places in the text, and the publications are listed hereafter. For
dated references, subsequent amendments to or revisions of any of these publications apply to this European
Standard only when incorporated in it by amendment or revision. For undated references the latest edition of the
publication referred to applies (including amendments).

EN 54-7, Fire detection and fire alarm systems - Part 7: Smoke detectors - Point detectors using scattered light,
transmitted light or ionization.

EN 1187, Test methods for external fire exposure to roofs
EN 1363-1, Fire resistance tests - Part 1: General requirements.
EN 12259-1, Fixed firefighting systems - Components for sprinkler and water spray systems - Part 1: Sprinklers.

EN 13501-1, Fire classification of construction products and building elements - Part 1: Classification using test data
from reaction to fire tests.

EN 13501-4, Fire classification of construction, products. and building elements - Part 4. Classification using test data
from resistance tests on smoke control systems

EN 13501-5, Fire classification of construction’prodiicts and building’elements - Part 5: Classification using data from
external fire exposureto'roofs'tests

EN 1382 Reaction to fire tests for building products - Building products excluding floorings exposed to the thermal
attack by a single burning item

EN ISO 9001:2000, Quality management systems - Requirements

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

EN 60584-1, Thermocouples - Part 1: Reference tables (IEC 60584-1:1995).

3 Terms and definitions, symbols and abbreviations

3.1 Terms and definitions
For the purposes of this European Standard, the following terms and definitions apply.

3.1.1
aerodynamic efficiency
another term for coefficient of discharge (see 3.1.7)

3.1.2
aerodynamic free area
product of the geometric area multiplied by the coefficient of discharge
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3.1.3
ambient
word used to describe properties of the surroundings

314
automatic activation
initiation of operation without direct human intervention

3.1.5
aspect ratio
ratio of length to width

3.1.6
automatic natural smoke and heat exhaust ventilator
NSHEV which is designed to open automatically after the outbreak of fire if called upon to do so

NOTE: Automatic natural smoke and heat exhaust ventilators can also be fitted with a manual control or release device.

3.1.7
coefficient of discharge
ratio of actual flow rate, measured under specified conditions, to the theoretical flow rate through the ventilator (c,,),

as defined in annex B

NOTE: The coefficient takes into account any obstructions in the NSHEV such as controls, louvres and vanes and the
effect of external side wind.

3.1.8
dual purpose ventilator
NSHEV which has provision to allow its use for comfort (i.e. day to day) ventilation

3.1.9
fire open position
configuration of the NSHEV specified by its designer to be achieved and sustained while venting smoke and heat

3.1.10

gas container

vessel containing gas in a compressed form, the energy of which, when the gas is released from the vessel, will
open the NSHEV

3.1.11

geometric area (A,)

area of the opening through a NSHEV, measured in the plane defined by the surface of the construction works,
where it contacts the structure of the NSHEV. No reduction will be made for controls, louvres or other obstructions.
Specific configurations are given in Figures B.1 and B.4.

3.1.12

initiation device

device which 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

3.1.13
manually opened natural smoke and heat exhaust ventilator
NSHEYV that can only be opened by a manual control or release device

3.1.14
mass flux
the total mass of gases crossing a specified boundary per unit time

3.1.15

natural ventilation

ventilation caused by buoyancy forces due to differences in density of the gases because of temperature
differences

8
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3.1.16
opening mechanism
mechanical device which operates the NSHEV to the fire open position

3.1.17

opening time

period between the information to open being received by the NSHEV and achieving the fire open position of the
ventilator

3.1.18

projection area

cross sectional area of the NSHEV in its fire open position above the plane of the roof, at a right angle to the side
wind flow

3.1.19

range of natural smoke and heat exhaust ventilators

NSHEV of various sizes having the same method of construction and the identical number and type of opening
devices

3.1.20
smoke and heat control system
arrangement of components installed in a construction works to limit the effects of smoke and heat from a fire

31.21

smoke and heat exhaust system

smoke and heat control system which exhausts smoke and heat from a fire in a construction works or part of a
construction works

3.1.22

smoke and heat exhaust ventilation system/(SHEVS)

components jointly selected to exhaust smoke and heat in order to establish a buoyant layer of warm gases above
cooler and cleaner air

3.1.23

Natural smoke and heat exhaust ventilator (NSHEV)

device specially designed to move smoke and hot gases out of a construction works under conditions of fire; a
NSHEV is a complete product assembled in the factory or assembled at site (where its parts are possibly delivered
from different manufacturers) but for which the initial type testing has been conducted as a complete product
including frame systems, glazing, opening mechanisms etc.

3.1.24
thermal device
temperature sensitive device which responds to initiate a subsequent action

3.1.25
throat area
smallest cross sectional area of the flow path through the NSHEV

3.1.26
ventilator
device for enabling the movement of gases into or out of the construction works

3.1.27

wind sensitive control system

control system designed to control two or more banks of NSHEV on separate elevations so that only the NSHEV
not subject to positive wind pressures open in case of fire

3.1.28
walls
external building surfaces with an inclination of more than 60° relative to the horizontal
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3.1.29
roofs

external building surfaces with inclination of 60° or less relative to the horizontal; shed roofs, independent of
inclination angle, are considered to be part of roofs.

3.2 Symbols and abbreviations

For the purposes of this standard, mathematical and physical quantities are represented by symbols, and
expressed in units as follows.

Symbol  Quantity
A, aerodynamic free area, expressed in square metres (m2)

An nozzle exit area (for open jet facilities); test section entrance area (for (m?)
closed test section facilities), expressed in square metres

Apr projection area of the NSHEV for the side wind flow, expressed in (m2)
square metres

Asc horizontal cross section area of the settling chamber, expressed in (m2)
square metres

A, geometric area of the NSHEV, expressed in square metres (mz)

B width of the open hole of'the settling chamber, ‘expressed in'metres (m)

B, width of nozzle exit area in open-jet-facilities, width ‘of the'test'section in (m)

closed test section facilities, expressed in metres

B, maximum width of the-NSHEV.in .thefire openposition,; expressedin (m)
metres above the upper surface of<the settling.chamber

C, coefficient of discharge, dimensionless -
Cw coefficient of discharge without side wind influence, dimensionless -
Cuww coefficient of discharge with side wind influence, dimensionless -

Hnq height of nozzle exit area in open jet facilities, height of the test section (m)
in closed test section facilities, expressed in metres

H, maximum height of the NSHEV in the fire open position above the upper (m)
surface of the settling chamber, expressed in metres

hys height of the NSHEV upstand, expressed in metres (m)

lu, hus turbulence intensity in flow direction at height hys, dimensionless -

L length of the open hole of the settling chamber, expressed in metres (m)
r'ning mass flow rate entering the settling chamber, expressed in kilograms per (kg/s)
second
Pamb ambient pressure, expressed in pascals (Pa)
Pd wind stagnation pressure, expressed in pascals (Pa)

10
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Pint internal static pressure, expressed in pascals (Pa)
Pint, vo internal static pressure without side wind, expressed in pascals (Pa)
pint,w  internal static pressure with side wind, expressed in pascals (Pa)

T temperature, expressed in degrees C (°C)

AT temperature difference, expressed in Kelvin (K)

V.. side wind velocity, expressed in metres per second (m/s)
Vi, sc mean velocity of the settling chamber, expressed in metres per second (m/s)

Vi mean nozzle velocity, expressed in metres per second (m/s)

Vse local velocities in plane above settling chamber, see Figure BG6, (m/s)

expressed in metres per second

W snow load, expressed in pascals (Pa)
Wy wind load, expressed in pascals (Pa)
Wig design wind load, expressed in pascals (Pa)
o opening angle of the NSHEV, expressed in degrees (°)
I angle of attack, expressed in’degrees )
Bit incidence angle at which the-smallest' value" of- Gy, obtained with side (°)

wind, occurs, expressed in degrees

o angle of installation-of NSHEV. on:-a, roofjor inisa; wallj: expressed. iin (°)
degrees
ap pressure difference, expressed in pascals (Pa)
Apyo reference pressure difference between the static pressure in the settling (Pa)
chamber and the ambient pressure without side wind, expressed in
pascals
APy reference pressure difference between the static pressure in the settling (Pa)

chamber and the ambient pressure with side wind, expressed in pascals

APint pressure difference between the static pressure in the settling chamber (Pa)
and the ambient pressure, expressed in pascals

Pair density of air, expressed in kilograms per cubic metre (kg/ms)

4  Design requirements
4.1 Initiation device

411 General

To ensure the natural smoke and heat ventilator opens in the event of a fire each NSHEV shall be fitted with one or
more of the following automatic initiation devices.

11
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a) thermal initiation device;

b) an initiation device activated by an electrical signal from a remote source, e.g. a smoke and heat detector
system, the interruption of electrical supply or a manually actuated "fire override® switch;

c) apneumatic initiation device, e. g. a pneumatic signal or a loss of compressed air;

d) aninitiation device able to respond to other types of release signal.

In addition, a manually operated initiation device according to EN 12101-9 may be fitted.

A pneumatic Non Fail Safe NSHEV, which does not open automatically on loss of power, shall have at least a
thermal device and one power source in accordance to EN 12101-10, which is mounted directly in the NSHEV,
unless the required control panel monitors the lines to the NSHEV and indicates a failure in accordance to EN

12101-9.

In some specific design cases where it is suitable that the NSHEV shall only be manually initiated, the NSHEV may
be installed without an automatic initiation device.

4.1.2 Thermal initiation or release device

Any thermal initiation or release device shall be within the NSHEV and shall be exposed to the hot gas entering the
closed NSHEV.

There are two exceptions to this requirement, where an automatic thermal initiation or release device shall not be
fitted to the NSHEV.

1. If the NSHEV are to be installed-as wall mounted ventilators.

NOTE: Adverse wind conditions may cause a NSHEV which hasibeen‘openediby the automatic initiation device to inlet and
not remove heat and smoke.

2. In specific design cases where it is suitable that the NSHEV shall-only be manually initiated.

The response behaviour of thermal automatic initiation 'devices shall beaccording to EN 12101-9. Smoke detectors
shall comply with the requirements of EN 54-7.

4.2 Opening mechanism

4.21 General
The NSHEV shall be provided with an opening mechanism with energy within the NSHEV, e.g. gas containers,
spring systems, electrical power supply and/or with an external energy source. For the external links the

manufacturer shall specify the operating requirements for the initiation device and the opening mechanism, e.g.
voltage, energy.

4.2.2 Integral gas containers

Any gas container forming an integral part of the NSHEV shall be equipped with a pressure release device to
prevent an explosion if the container overheats.

4.3 Opening of NSHEV
For on site testing purposes there are two types of NSHEV:
Type A which are able to be opened into their fire open position;

Type B which are able to be opened into their fire open position and closed remotely.
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4.4 Size of the geometric area

The size and form of the geometric area shall be such that it will comply to the limitation set by the test apparatus
available for the heat exposure test.

The side length shall not exceed 2.5 m and the aspect ratio of the geometric area shall not exceed 5:1 when using
the simple assessment procedure to determine the aerodynamic free area, see B.1.

NOTE: At present, maximum dimensions of the test apparatus for the heat exposure test are in the range of 3 m.

For NSHEV larger than the largest NSHEV tested according to annex G an assessment of the heat exposure effect
shall be made by the testing station, to ensure that the performance is not negatively affected.

NOTE: The geometric area should not be smaller than 1,0 m? and not larger than 6,0 m2. The aspect ratio should not be larger
than 5:1.

4.5 Inputs and Outputs

The NSHEYV shall be equipped with inputs and/or outputs to allow connection of the NSHEV to the control panel in
accordance with EN 12101-9, and power supplies in accordance with EN 12101-10.

5 General testing procedures
For type approval testing, testsishall be-carriedrout-in the sequence specified;in Axl:
For each test, a test report shall be prepared.in.accordance with A.2.

If detail changes are made to the product range which has been tested the consequences of the changes shall be
evaluated in accordance with Annex H.

6 Aerodynamic free area of the NSHEV
The aerodynamic free area of the NSHEV shall be determined in accordance with annex B.
For roof mounted ventilators, the aerodynamic free area is written A, roof-

For wall mounted ventilators, the aerodynamic free area is written A, wan.

7 Performance requirements and classification
7.1 Reliability

7.1.1 Reliability classification

The NSHEV shall be classified as one of the following:
Re A

Re 50

Re 1000

The designation A, 50, 1000 will represent the number of openings into the fire open position and closing under no
applied load in accordance with annex C.
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