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Foreword

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

The proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria neededfof
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

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 natural
smoke and heat exhaust ventilators (referred to in this document as NSHEV) operate fully and reliably
whénever called upon to do so during their installed life. A smoke and heat exhaust ventitatlion system
(referred to in this document as a SHEVS) is a system of safety equipment intended to perform a positive
rolq in a fire emergency.

© ISO 2018 - All rights reserved v
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Smoke and heat control systems —

Part 2:
Specifications for natural smoke and heat exhaust
ventilators

1 (Scope

Thif document applies to natural smoke and heat exhaust ventilators (NSHEV) eperating as part of
sm@ke and heat exhaust systems (SHEVS), placed on the market. This documen€tspecifies requirements
and| gives test methods for natural smoke and heat exhaust ventilators svhich are intepded to be
insflalled in smoke and heat control systems in buildings.

2 |Normative references

The following documents are referred to in the text in such’a'way that some or all of thpir content
conptitutes requirements of this document. For dated reférences, only the edition cited dpplies. For
undated references, the latest edition of the referenced doctiment (including any amendments) applies.

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

[S0|21927-9, Smoke and heat control systems —Part 9: Specification for control equipment
[S0|21927-10, Smoke and heat control systems — Part 10: Specification for power output devicgs
IEC|60584-1, Thermocouples — Part-1:EMF specifications and tolerances

EN p4-5, Fire detection and fire galarim systems — Part 5: Heat detectors — Point detectors

EN b4-7, Fire detection and firealarm systems — Part 7: Smoke detectors — Point detectors usirlg scattered
ligh, transmitted light orionization

EN [13501-1, Fire classification of construction products and building elements — Part 1: Clpssification
using test data fromeaction to fire tests

EN [13823, Reaction to fire tests for building products — Building products excluding floorings exposed to
the thermaldttack by a single burning item

3 |Terms and definitions

For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

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

© ISO 2018 - All rights reserved 1
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aerodynamic free area

Aa

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
ambient
relating to

3.3
automatic
activation

3.4
aspectrat
ratio of len|

3.5
comfort v¢
position of]

3.6
coefficien
Cy

ratio of act
NSHEV, as

Note 1 to er
vanes and t

3.7
dual purp
NSHEV wh

3.8

the properties of the surroundings

initiation
bf operation without direct human intervention

jo
pth to width

entilation position
a NSHEV defined by the manufacturer for the purpose of comfort ventilation

[ of discharge

ual flow rate, measured under specified conditions, to the theoretical flow rate through
Hefined in Annex B

try: The coefficient takes into account any obstructions in the NSHEV such as controls, louvres

he effect of external side wind.

pse NSHEV
ich has provision to allow its usé for comfort (i.e. day to day) ventilation

fire open position

configurat
and heat

39

on of the NSHEV specified by its designer to be achieved and sustained while venting sm

gas container

vessel conf
vessel, will

3.10
geometric
Ay

aining gas\in a compressed form, the energy of which, when the gas is released from
open the NSHEV

area

the

and

oke

the

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

Note 1 to entry: No reduction is made for controls, louvres or other obstructions.

Note 2 to entry: Specific configurations are given in Figures B.1 and B.4.

3.11
initiation

device

device which activates the operating mechanism of the NSHEV on receipt of information from a fire
detection system or thermal device
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3.12
opening mechanism
mechanical device which operates the NSHEV to the fire open position

3.13
projection area
cross-sectional area of the movable part (e.g. flap, window) of the NSHEV:

a) above the plane of the roof, at a right angle to the side wind flow;

b) on the wall at a right angle to the side of the wall

NSHEV of various sizes having the same method of construction and the same type pf opening

profuct specially designed to move smoke and hot gases out of a coustruction works natufally under
conditions of fire

Note¢ 1 to entry: In the context of this document, smoke and hot gas movement means any motion of smoke and
hot |[gas within and out of a construction work under the influénce of thermal buoyancy, e.g. exhpusting and
extrjacting smoke and hot gas, directing and guiding smoke and-hot gas.

Notg 2 to entry: A typical NSHEV consists of a fixed frameZor upstand and of one or more flaps to He opened in
casg of fire by an opening mechanism initiated by a smoke or heat sensitive initiation device.

wind deflector
any|part ef'the NSHEV guiding the wind over the open NSHEV

3.28
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 opens in case of fire

3.21
wall
external building surface with an inclination of more than 60° relative to the horizontal

3.22

roof

external building surface with an inclination of 60° or less relative to the horizontal shed roofs, and
which continuous roof-lights, independent of the inclination angle

© ISO 2018 - All rights reserved 3
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4 Symbols and abbreviated terms

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

Symbol Definition Unit

Aj aerodynamic free area, expressed in square metres m?

Aex area of the exit plane of NSHEV, expressed in square metres m?2

Ap nozzle exit area (for open jet facilities); test section entrance area (for closed m?2
test section facilities), expressed in square metres

Apr projection area of the NSHEV for the side wind flow, expressed in square mZ
metres

Asc horizontal cross section area of the settling chamber, expressed in square m?
metres

Athroat smallest geometric cross section area through which the air flows m2

Ay geometric area of the NSHEV, expressed in square metres m?2
width of the open hole of the settling chamber, expressed in metres m

b width of the geometric opening of a NSHEV, expressed in metres m

Bn width of nozzle exit area in open jet facilities, width of the testsection in m
closed test section facilities, expressed in metres

By maximum width of the NSHEV in the fire open positionfexpressed in metres m
above the upper surface of the settling chamber

Cy coefficient of discharge, dimensionless —

Cvo coefficient of discharge without side wind infldence, dimensionless —

Cyw coefficient of discharge with side wind influénce, dimensionless —

dn hydraulic diameter of the settling chamber [dy = (4 - Asc) / P], expressed in m
metres

dh,g hydraulic diameter of the geometric NSHEV area, expressed in metres m

Hy height of nozzle exit area in gpen'jet facilities, height of the test section in m
closed test section facilities, expressed in metres

Hy maximum height of the NSHEV in the fire open position above the upper sur- m
face of the settling chamber, expressed in metres

hp profile height of @wall-mounted NSHEV, expressed in metres m

hus height of the NSHEV upstand, expressed in metres m

huwd height of the-upper edge of wind deflectors above the roof surface, expressed m
in metres

L lengthfof the open hole of the settling chamber, expressed in metres m

l length of the geometric opening of a NSHEV, expressed in metres m

Iy, hus turbulence intensity in flow direction at height hys —

m ratio-of geometricareas{=—ArxfA-dimensionless

m mass flow rate entering the settling chamber, expressed in kilograms per kg/s

ing second

NSHEV natural smoke and heat exhaust ventilator —

P perimeter length of the cross section of the settling chamber, expressed in m
metres

Pamb ambient pressure, expressed in Pascals Pa

pd wind stagnation pressure, expressed in Pascals Pa

Dint internal static pressure, expressed in Pascals Pa

Pint, v0 internal static pressure without side wind, expressed in Pascals Pa

Pint, vw internal static pressure with side wind, expressed in Pascals Pa

4 © ISO 2018 - All rights reserved
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Symbol Definition Unit

T temperature, expressed in degrees C °C

Uy length of the boundary of the geometric area of a NSHEV, expressed in metres m

Veo side wind velocity, expressed in metres per second m/s

141 local air speed, expressed in metres per second m/s

Vi, sc mean velocity of the settling chamber, expressed in metres per second m/s

Vn mean nozzle velocity, expressed in metres per second m/s

Vsc local velocities in plane above settling chamber, see Figure B.6, expressed in m/s
metrespersecond

L

a opening angle of the NSHEV, expressed in degrees and referenced to the —
closed flap position

B angle of attack, expressed in degrees —

Bere incidence angle at which the smallest value of Cy, obtained with sideswind, —
occurs, expressed in degrees

0 relative wall thickness (= hys / dp), dimensionless —

6p relative profile thickness (= hy / dp) of a wall-mounted NSHEV, dimensionless —

u contraction coefficient (= A; / Aex), dimensionless —

6 angle of installation of NSHEV on a roof or in a wall, expressed in 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

Apdw reference pressure difference between the static pressure in the settling Pa
chamber and the ambient pressure with'side wind, expressed in Pascals

Apiht pressure difference between the static pressure in the settling chamber and Pa
the ambient pressure, expressed\in Pascals

AT temperature difference, expressed in Kelvins K

Pail density of air, expressed inkilograms per cubic metre kg/m3

5 |Requirements
5.1 Nominal activatienconditions/sensitivity
5.1{1 Initiation deVice

5.1/1.1 General

To gnsure;the natural smoke and heat exhaust ventilator (NSHEV) opens in the event of a firg, it shall be
fitt¢d-with one or more of the following automatic initiation devices:

a) athermalinitiation 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 power supply;

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 signals.
In addition, remote initiation can take place by means of a manually operated initiation device.

e) 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 with ISO 21927-10, which is mounted

© IS0 2018 - All rights reserved 5
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directly in the NSHEV, unless the required control panel monitors the lines to the NSHEV and
indicates a failure.

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

5.1.1.2 Automatic initiation or release device

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

There are {
shall not b

a) IftheN
which
b) In spe
respor

Smoke]
5.1.2 Op

5.1.2.1 (

The NSHE]
containers
the extern
initiation d

5.1.2.2 1

Any gas c@
device to
ISO 21927+

5.1.3

If the NSH
and/or out
with SO 2

Inputs and outputs

wo exceptions to this requirement, where an automatic thermal initiation or release de
p fitted to the NSHEV.

SHEV is to be installed as a wall-mounted NSHEV. Adverse wind conditions may causé a NSI
has been opened by the automatic initiation device to inlet and not remove heatl\ahd smoke

Cific design cases where it is suitable that the NSHEV shall only be manually initiated.
se behaviour of thermal automatic initiation devices shall be in accordanee with ISO 2192
detectors shall comply with the requirements of EN 54-7 and heat-detectors with EN 54

ening mechanism

feneral

V shall be provided with an opening mechanism with energy within the NSHEV, e.g.
spring systems, electrical power supply, and/of with an external energy source.
bl links, the manufacturer of the NSHEV shall specify the operating requirements for
evice and the opening mechanism, e.g. voltagg; energy.

ntegral gas containers

ntainer forming an integral part‘of'the NSHEV shall be equipped with a pressure relg
prevent an explosion if the container overheats. The energy supply shall comply V
10.

puts to allow connection of the NSHEV to the control panel and power supplies in accords
1927-10.

5.2 Res

'[

5.2.1 Reliability

onse-delay (response time)

ice

{EV

The
7-9.
5.

gas
For
the

ase
vith

EV is intended to.'eperate with an external energy source, it shall be equipped with inputs

nce

The NSHEV shall when tested in accordance with Annex C open, i.e. reach its fire open position, within
60 s after actuation.

5.2.2 Opening under (snow/wind) load

Roof mounted NSHEV shall open, reach its fire open position not more than 60 s after actuation and
remain in position without an external energy supply (until reset), when tested under the snow load
appropriate to its classification and under the specified side wind in accordance with Annex D.

After testing the NSHEV in accordance with Annex F it shall open into the fire open position within 60 s
after actuation.
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5.2.3 Low ambient temperature

When tested in accordance with Annex E the NSHEV shall open into to the fire open position within
60 s after actuation.

5.2.4 Opening under heat

The NSHEV shall when tested in accordance with Annex G open, i.e. reach its fire open position within
60 s under exposure to heat and to remain in the fire open position with not more than 10 % reduction
of the throat area.

5.3| Operational reliability

Thg NSHEV shall when tested in accordance with Annex C open, i.e. reach its fire open/positfion, within
60 $ after actuation without damage and remain in its fire open position without an external energy
supply (until reset).

5.4 Effectiveness of smoke/hot gas extraction (aerodynamic free‘area)

The aerodynamic free area, A,, of the NSHEV shall be determined in aecordance with Annex|B.

Roqf mounted NSHEV shall be tested without and with side wind. Wall-mounted NSHEV maly be tested
without side wind only.

In drder to prevent air from flowing through the NSHEV. into the fire room the aerodynamif free area,
Ay, $hall be larger than 0 m2.

Wind deflectors subjected to atmospheric wind when the NSHEV is in the closed position ahd forming
an integral part of the NSHEV to ensure the detérmined aerodynamic free area, 4,, shall He tested in
accprdance with 5.6.4.

Devices having influence on the aerodynamic performance are integral parts of the NSHEY and shall
be installed in accordance with the manufacturer’s instructions and shall be tested in accorflance with
Annex B, whether they are fixed to thé NSHEV itself or to the surrounding construction.

When using the simple assessnient procedure to determine the aerodynamic free area, see B}1. The side
length shall not exceed 2,5 m:and the aspect ratio of the geometric area shall not exceed 5:1.

Larpe area NSHEV may lead to plug holing, i.e. exhaust flows where smoke from the smokg layer and
room air are mixed anid temoved and therefore the removal of smoke is decreased.

5.5| Performance parameters under fire conditions

5.5/1 Resistance to heat

Theg NSHEV shall open within 60 s under exposure to heat and remain in the fire open position without
an external energy supply with not more than 10 % reduction of the throat area when tested in
accordance with Annex G.

If the NSHEV shall be installed in a building, it shall have a minimum class B3¢(30.

For NSHEV larger than the largest NSHEV tested in accordance with 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 At present, maximum dimensions of the test apparatus for the heat exposure test are in the range of 4 m.

© ISO 2018 - All rights reserved 7
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5.5.2 Mechanical stability

The reduction of the throat area shall not be more than 10 % reduction when tested in accordance with

Annex G.

No part or

component of the NSHEV shall fall from the NSHEV during the first 6 min of the test.

Devices having influence on the aerodynamic performance are integral parts of the NSHEV and shall
be installed in accordance with the manufacturer’s instructions and shall be tested in accordance with
Annex G whether they are fixed to the NSHEV itself or to the surrounding construction.

5.5.3 Repction to fire

The reactign to fire shall be classified in accordance with A.5 and tested in accordance with Annex
5.6 Performance under environmental conditions

5.6.1 Opening under load

b

To simulate the side wind influence, the roof-mounted NSHEV shall beZsubjected, in the npost

unfavourable wind direction, to a side wind of 10 m/s velocity when tested-in accordance with Ann¢g

Roof mou
and remai
load appro

For NSHEV
SNOW Or icq

5.6.2 Lo

When test
60 s after g

Tests shall

5.6.3 Stg

The NSHE)
actuator) u
deformatid
open posit

5.6.4 Re|

priate to its classification and under the specified sideswind in accordance with Annex D

fitted with wind deflectors, the deflectors shallifiot be fitted in such a way to encou
to collect to the detriment of the operation of the NSHEV.

w ambient temperature

bd in accordance with Annex E, the'NSHEV shall open into to the fire open position wi
ctuation. No such test is necessary.for NSHEV classified T(05), see A.6.

be conducted with simulated.snow load with the classification in accordance with A.6.

|bility under wind load

/' shall not open at-the opening side(s) more than 50 mm (measured at the location off

n when tested\in accordance with Annex F and, following this test, shall open into the
on within 60’s after actuation.

sistance to wind-induced vibration

ed NSHEV shall open, reach its fire open position within iot'more than 60 s after actuat
1 in position without an external energy supply (until reset), when tested under the spow

x D.

—e

on

age

hin

the

nder the wind load appropriate to its classification, see A.6. It shall also not suffer permanent

fire

If wind de

flectors form an integral part of the NSHEV, their natural frequency of vibration shal

be

higher than 10 Hz with a logarithmic decrement of damping greater than 0,1 when tested in accordance

with F.5.2.

5.6.5 Re

sistance to heat

The NSHEV shall open within 60 s under exposure to heat and remain in the fire open position with not

more than

10 % reduction of the throat area when tested in accordance with Annex G.

If the NSHEV shall be installed in a building it shall have a minimum class B30¢30.
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Durability

1 Response delay (response time)

The durability of NSHEV considering response delay is fulfilled if the fire open position is reached
within 60 s after being tested at least 49 times in accordance with Annex C.

5.7.

2 Operational reliability

The durability of NSHEV considering operational reliability is fulfilled if the fire open position is

rea

5.7

The
red
filli

rhed after bemgtested at feast 49 TmesS 1T acCcordarnce witit ATnex €.

3 Performance parameters under fire conditions

NSHEV is regarded to be durable if, after the test in accordance with Annex G} the throaf
iced by more than 10 % and all parts relevant for the aerodynamic perfortnance of the
hg, wind deflectors and flaps and all structural parts, remain in place.

area is not
NSHEV, e.g.

6 |[Testing, assessment and sampling methods

Test of NSHEV shall be carried out in accordance with Annexes B;C, D, E, F, G and H.

Forleach test, a test report shall be prepared.

Theg methods for testing, assessing and sampling for the*essential requirements of Clause 5 gre:

— |For the “nominal activation condition/sensitivity?, the presence of the initiation device afcording to
5.1.1, the “opening mechanism” according to;5.1.2 and “inputs and outputs” according td 5.1.3 shall
be checked as present.

— |The “response delay (response time)* shall be less than <60 s. It shall be tested foif reliability
according to Annex C, for opening under (snow/wind) load according to Annex D and F, for low
ambient temperature according to Annex E and for opening under heat according to Ahnex G and
assessed in accordance with Annex A. The sampling methods are given in Annexes C, D, [, F, and G.

— | The operational reliability shall be tested in accordance with Annex C and assessed in ficcordance
with Annex A. The sampling method is given in Annex C.

Table 1
Reliability classes Numl;f:r of openings into the
ire open position
Re 50 50
Re 500 500
Re 1000 1000
Re A A

— The effectiveness of smoke/heat gas extraction — aerodynamic free area shall be tested and
assessed in accordance with Annex B. The aerodynamic free area, 4,, shall be larger than 0 m2. The
sampling method is given in Annex B.

— The performance parameters under fire conditions, resistance to heat and mechanical stability
shall be tested and assessed in accordance with Annex G with A as:

B30030,
Be60030,
Ba30.
© ISO 2018 - All rights reserved 9
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and reaction to fire in accordance with Annex H with A as:

class

The sampling methods are given in Annexes G and H.

— The performance under environmental conditions shall be tested and assessed for the performance

under load in accordance with Annex D with A as:

Table 2
Load
Snow load

Pa

SL 500 500
SL 1000 1000
SL 1500 1500

SLA A

for the stability under wind load in accordance with Annex F with A as:

Table 3
Load
Wind load
Pa
WL 1500 1500
WL 3000 3000
WL A A

for the low|ambient temperature in accordance-with Annex E with A as:
T(-25),
T(-15),
T(-05),
T(05),
T A.
and for thelresistanceé to wind induced vibrations in accordance with Annex F with A as:

— natural frequency of vibration, wg: >10 Hz;

— logarithmic decrement of damping, 6: >0,1.
The sampling methods are given in Annexes D, E, and F.

Tests for reliability conducted in accordance to Annex C and for resistance to heat in accordance to
Annex G are considered to satisfy the requirements of durability as specified in 5.7.1, 5.7.2 and 5.7.3.

7 Marking, labelling and packaging
The manufacturer shall give on each NSHEV the information in accordance with list entries a) to k):

a) the name or trade mark of the manufacturer;

10 © ISO 2018 - All rights reserved
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the type and model;

the year of manufacture (this may be in coded form);

technical characteristics of the external energy supply (e.g. power, current, voltage, pressure), type
of opening (see 5.1.2); if integral gas containers are used they shall be marked with at least the

following: mass and type of gas, fill ratio, nominal temperature;
the temperature of the thermal initiation device (if fitted);

the aerodynamlc free area (see B.3. 5) in square metres and limitations to appllcatlon

if relevant

g)

h)

)
k)
NSt

P2 R 2| | £l £l d _Jdofl RPN |
\U S Vv I OTT ectiot ucycuucut uycuul5, WO r-witnottwie ucnlc\,\,ux, aeattiofara

device);

the classes for wind load, snow-load, low ambient temperature, reliability/ heat
temperature and reaction to fire;

areference to this document and its year of publication, i.e. ISO 21927-2:2018;

suitable for wall-mounted ventilator: with wind-sensitive contrel System only (if
accordance with B.3.4.2);

the range of installation angle relative to the horizontal; and
dual purpose NSHEYV, if relevant.

[EV delivered to site in a form of components shall bexeassembled under the responsil

manufacturer. No cutting, drilling, milling or welding of these components are allowed for rea

The
any

Pac

manufacturer shall take into account that packaging, handling and storage conditions ¢
negative influences on the declared performances of the NSHEV.

kaging should be done in such a way thatithe NSHEV has its declared performance after ¢

rodynamic

exposure

tested in

ility of the
ssembling.

lo not have

lelivery.

© ISO 2018 - All rights reserved
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Annex A
(normative)

Classification

NOTE See Clause 4.

A1l Non'Jlinal activation condition/sensitivity

For the “n
5.1.1, the “
visually ch

A.2 Res

The “response delay (response time)” shall be less than or equal to 60 s. It@hall be tested for:

— reliabi

— openin

pcked and described as present.

ponse delay

ity according to Annex C;

g under (snow/wind) load according to Annex D and F;

— low anpbient temperature according to Annex E; and

— openin]

It shall alsq

g under heat according to Annex G.

A.3 Operational reliability

The NSHE\
— Re50;
— Re 100
— ReA.

The design
the fire op

( shall be classified as one of the following classes:

A.4 Effe

be assessed in accordance with Annex A. and described as less than or equal to 60 s.

ctiveness of smoke /hot gas extraction (aerodynamic free area)

minal activation condition/sensitivity”, the presence of the initiation device‘dccording to
bpening mechanism” according to 5.1.2 and “inputs and outputs” according-£fo 5.1.3 shalll be

ation 50,1000 and A in the above-mentioned classes represent the number of openings |nto
b1 position’ and closing under no applied load in accordance with Annex C.

The effectiveness of smoke/heat gas extraction — aerodynamic free area shall be tested and assessed
in accordance with Annex B. The aerodynamic free area A, shall be larger than 0 m2.

A.5 Performance parameters under fire conditions

The resistance to heat and the mechanical stability in accordance with Annex G shall be classified as:

— Bs300 30;

— Be0030;

— Ba30;

12
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and reaction to fire in accordance with Annex H as:

— class.

The designations 300, 600 and A in the above-mentioned classes represent the temperature (in °C) at
which the NSHEV is tested in accordance with Annex G.

A.6
The

Performance under environmental conditions

performance under load in accordance with Annex D shall be classified as:

The

in Ba acting on the projection surface of the opening element(s) normal'to the exit plane of

appl

A NSHEV classified SL 0 can be installed in accordance with the manufacturer’s instructi
mirfimum angle of installation wider than 45° (combining\toof pitch and vent pitch, see
except where the snow is prevented from slipping from the-NSHEV, for example, by wind def]

Except for SL 0 for NSHEV fitted with three or four sidéd deflectors, the snow load classifica
not|be less than SL = 2 000 x d, where d is the depth*of snow, in metres, which can be contai
the|confines of the deflectors.

It i

temperature conditions.

SL 500;
SL 1000;
SL 1500;
SL A.

designations 500, 1000, 1500 and A in the above-mentioned classés represent the test

ied when the NSHEV is tested in accordance with Annex D.

recommended that louvre-type NSHEV are classified not less than SL 500 when used {

1 2

a

snow load
he NSHEV,

ons with a

Figure A.1,
lectors).

fion should
ned within

n sub-zero

Key
1
2

The

NSHEV
roof

Figure A.1 — Combined roof pitch and NSHEYV pitch angle >45°

stability under wind load in accordance with Annex F shall be classified as:
WL 1500;
WL 3000;

© ISO 2018 - All rights reserved
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WL A.

The designations 1500, 3000 and A in the above-mentioned classes represent the test wind suction load
in Pa for NSHEV opening outwards or the test wind pressure load in Pa for NSHEV opening inwards
acting on the area given as the product of the external dimensions of the opening element(s) when the
NSHEV is tested in accordance with Annex F.

The low ambient temperature in accordance with Annex E shall be classified as:

T(-25)

)

T(-15)

T(05);
TA.

The design
which the |

Class T(05
temperatu

The resist:
shall be giy

natura

— logarit

A.7 Dur

A.7.1 Re

The durab
accordancg

A7.2 Op

The durab
position te

A.7.3 Pe

T(-05);

ations -25, =15, -05, 05 and A in the above-mentioned classes representthe number of °
NSHEYV is tested in accordance with Annex E.

e in the room underneath the NSHEV is 5 °C or above.

ince to wind induced vibrations of the wind deflectors‘tested in accordance with Ann
en as:

| frequency of vibration, wg: >10 Hz;

hmic decrement of damping, 6: >0,1.

ability
Sponse delay (response time)

lity regarding response delay'shall be given as <60 s after being tested at least 49 timg
with Annex C.

erational reliability

sted at least49-times in accordance with Annex C.

rformance parameters under fire conditions

C at

) NSHEV are only regarded as suitable for use in constructien works where the rgom

px F

s in

lity regarding{operational reliability shall be given as number of opening into the fire open

The dura

ility ‘regarding the performance parameters under fire conditions after being teste

FaWaVi

<|1in

el 1 111 H
accordancéwith-Amrextshattbe BgIvelras /-AlAthroat

14

4
1U 70.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=65e668f317ca9069c0f3a33160f4406d

IS0 21927-2:2018(E)

Annex B
(normative)

Effectiveness of smoke/hot gas extraction (aerodynamic free area)

NOTE See 5.4 and G.1.

B.1| Determination of the aerodynamic free area

Thd
pro

B.2

B.2

Thd
onlj

B.2

For
dis(
leas
inst

Smd
disd

Thi

B.2

For
5.4

ang]
fire

Thi

determination of the aerodynamic free area shall be determined according to the simple 3
redure or according to the experimental procedure.

Simple assessment procedure

.1 General

aerodynamic free area in accordance with the simple assessment procedure shall be d
’ by a notified testing laboratory.

.2 Roof mounted NSHEV

issessment

etermined

the types of NSHEV shown in Figure B.1 a) ‘ahd with dimensions in accordance wi
harge coefficient may be taken as Cy = 0,4 for‘installation situations with an upstand
t 300 mm and for the opening angle specified in Figure B.1 a). An inflow of air into th¢
ead of a discharge of smoke from the fineyroom shall be avoided.

11l opening angles and/or other inStallation situations, e.g. see Figure B.2, may lead f{
harge coefficients.

5 may necessitate a wind direction dependent opening of the NSHEV.

.3 Wall-mounted NSHEV

the types of NSHEV shown in Figure B.1 b) and the dimensions of which are in accor
the discharge coefficient in the no-wind condition given in Table B.1 may be taken for t
les specifiedlin-Table B.1. An inflow of air into the fire room instead of a discharge of smol
room shall\be avoided.

5 canmecessitate a wind direction dependent opening of the NSHEV.

h 5.4, the
eight of at
e fire room

0 negative

lance with
he opening
ke from the

procedure for various opening angles «

a NSHEV opening NSHEV opening
to the outside to the inside
30° 0,25 0,20
45° 0,30 0,25
60° 0,40 0,30
90° 0,50 0,40

© ISO 2018 - All rights reserved
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B.3 Experimental procedure

B.3.1 Ge

neral

Unless a simple assessment procedure of B.1 is used, 4, shall be determined directly from measurements,
or indirectly in accordance with B.3.6 on a number of NSHEV or scaled down models of different sizes.
The geometric area of typical roof mounted NSHEV, e.g. light dome NSHEYV, is defined in Figure B.4 a).
For NSHEV in continuous roof lights the geometric area is defined as the product of the free opening
length parallel and the shortest free length normal to the roof light axis. The geometric area of wall-
mounted NSHEV is the smallest area enclosed by the fixed frame, see Figure B.7.

When test
shall be us
Figure B.4
position.

The test ix
determine
other test
for the par

manufacturer's installation documentation.

B.3.2 Te
A test appd

This consig
so that the
which the

NSHEV sh3

This will b}
area of the
(without N
Vm, sc in th
an area of
the cross-9
section of
the NSHEV|

To obtain 4
carried out

ng wall-mounted NSHEV opening to the outside the installation described in Figure(B,
ed. When testing wall-mounted NSHEV opening to the inside the installation describe
b) shall be used. The test arrangement as shown in Figure B.4 b) may be used in'herizo

stallation described above is the standard test arrangement. The aerodynamic free 4
l using this standard test arrangement shall be valid for other NSHEV installation

ticular application. The installation shall be clearly documented @mthe test report and

5t apparatus
ratus with an open jet or a closed test section facility as'shown in Figure B.3 shall be use

ts of a settling chamber onto which the NSHEV can'be mounted in accordance with Figurg

mass flow through the NSHEV can be determined, and a side wind simulator by mean
NSHEV may be subjected to a side wind. Theflow in the settling chamber approaching
1l be steady-state and uniform.

4 a)
i in
htal

rea
5. If

nstallations, e.g. with special inlet configurations, are used the results shall be valid ¢nly

the

d.

B.4
s of
the

e achieved if the ratio of the geometyicarea of the NSHEV to the horizontal cross secti
settling chamber Ay / Asc < 0,15 and.the velocity, Vs, distribution measured in the open |
SHEV) at the points specified in Figure B.6 varies by no more than 10 % of the mean velo
e plane of measurement of the velocity. The measurement shall be taken in an opening v
0,15 x Agc, the ratio of thesides being 2:1 and the opening being located in the centr]
ectional area of the settling chamber. If testing NSHEV in a continuous roof light the ci
he opening in the settling chamber shall be at least 1,5 times the geometric opening are

Table B.2 — Conditions in accordance to side mind

nal
hole
Ccity
vith
e of
0SS
a of

uniform side<wind condition, when the NSHEV is subjected to side wind, the tests shall be
in side wind¢simulation facilities. The following conditions in Table B.2 shall be satisfied:

16

Open jet facilities Closed test section facilities
— Apr/An<0,3 — Apr/An<0,08
— Hy/Hy 21,3 — Hy/Hy 23
— Bn/By=15 — Bn/By=2
— Vh=210m/s — Vh=210m/s

© ISO 2018 - All rights rese
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Table B.2 (continued)

Open jet facilities | Closed test section facilities

— velocity at mid height of the up stand hys/2 above the test section floor:

h
0,85xV <V % <1,05xV

H 3H 5H
V(—" ]+V( v ]+V(HV)+V( v ]
, 2 4 4
with V =

where Hy is maximum height of the NSHEV in the fire open position.

All [relative velocities V}/V, obtained at the indicated relevant measuring points of ines a1l to a6 in
Figiire B.5 a) in the entrance area to and at the middle of the test section, for open“jet and [closed test
section facilities, shall lay within the range shown in Figure B.5 b).

All pf the turbulence intensities I, hus measured at the indicated relevant ‘measuring pointd of lines al
to a6 in Figure B.5 a) shall lay within the range shown in Figure B.5 c).

NOTE Using larger side wind velocities increases the accuracy of the measurements.

B.3l3 Test specimen

Tests shall be carried out on full size NSHEV as supplied by the manufacturer and/or supplier, or on
accyrately scaled-down models. For testing scaled down models flow similarity shall be gstablished.
Thip is always achieved if the Reynolds numbers of the“scaled down model and the full scale NSHEV are
idemtical. The Reynolds number similarity usually\réquires model scales of 1:6 or larger. Smpller scales
(down to 1/10) may be used if justification is given for the flow similarity.

When testing scaled-down models, all feattives of the NSHEV in contact with the airflow (elg. opening
elethents or details of flaps) shall be inchided and shall satisfy the similarity requirement.

NOTE Experience has shown that it is difficult to model ridge vents and louvre type NSHEV.

It i§not considered necessary to-test all sizes of a range of similar NSHEV belonging to the sgqme family,
proyided tests are carried out.on a representative selection of sizes. The sizes for larger ranges (at least
8 sifes) to be investigated, shall be chosen in such a way that the relative up stand height anjd length to
width ratio covers the whele range of possible NSHEV evenly.

h
Relative up stand height = —us
dy, g

whére

Hys ‘is up stand height;

dh,g is hydraulic diameter of the geometric opening.

For small ranges (less than 8 sizes) at least two sizes, the smallest and the largest NSHEV and, if
necessary, the NSHEV with the most critical aspect ratio shall be investigated. For testing NSHEV
differing in dimensions but belonging to the same range, A; may be calculated for other sizes. The
method of calculation is given in B.3.6.

For NSHEV designed as part of a continuous roof-light the test specimen shall be mounted on the rig
with parts of the roof-lights to ensure the correct flow field. Those parts shall have a minimum width of
half the external dimension of the NSHEV parallel to the line of the roof-light. For NSHEV intended for
use in continuous roof lights the gable ends of the roof light ends shall be streamlined or fitted with a
deflection device as shown in Figure B.8.

© ISO 2018 - All rights reserved 17
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For roof mounted NSHEV not intended to be suitable for equal wind conditions from all directions
(i.e. single flap NSHEV designed for installation on a sloping roof and relying on the interaction with the
roof or other NSHEV to aid aerodynamic performance) the mounting and test conditions in the general
test procedure can be replaced by specific mounting and test conditions that replicate the intended
application of the NSHEV. The NSHEV shall be tested without and with side wind to determine the
limits of the NSHEV’s application, i.e. negative Cy which shall be clearly stated in the test report and in
the manufacturer’s installation documentation. The test arrangement shall be clearly documented in

the test report.

B.3.4 Test procedure

B.3.4.1

The outsi
procedure
and flush
(diameter
to(5+£1)9¢
Pintyw in a
pressure p

Pint, v0

Pint, vw

Record the
Carry out t

For the no
pressure:

Pint = P|
where
Apint

Pamb 2

Measure t

oof mounted NSHEV

e ambient static pressure shall be quantified with and without wind using the,'follow
Make sure the settling chamber is airproof. Fit into the exit opening of the settlihg chan
with the exterior of the settling chamber ceiling a thin plate with evenly spaced h

ing
ber
bles

b0 mm) in order to get a geometric porosity (hole area/exit area of settling chamber) equal

0. Measure the static pressure in the settling chamber without wind, pigtvo, and with w
Ccordance with the side wind conditions specified below with reference to the atmosph

hmb 1-

= Pamb 1 + 4pvo

= Pamb 1 + Apvw

he tests with and without wind.

side wind case set the full-scale NSHEV_ onto the settling chamber to get the internal st

hmb 2 + Apvo + Apint

is over the range Apint = (3 to 12) Pa with an accuracy of at least £5 %j;
= atmospheric pressure at the time of the measurement.

he ambient atmospheric pressure and temperature, the static pressure of the air in

settling ch

Take not 1

the correslonding mass flow m,

hmber and,the volume flow entering the settling chamber. Determine for each value of 4

ing -

ind
eric

B.1)

3.2)

Apyo and Apyw values, remove the drilled platesand fit the NSHEV on the settling champer.

atic

3.3)

the
Dint

s'than six readings of Apin and m;

ing for testing without side wind.

When testing scaled-down models at an increased pressure difference Apin;, due to the Reynolds
similarity requirement, the accuracy required of measurement shall be 3 % of the reading. The
required accuracy of the mass flow measurement is #2,5 % of the reading. Measure the temperature
and the pressure of the ambient air with an accuracy of +0,5 K and +0,5 %, respectively.

Pint = Pamb 3 + 4pyw + APint (B.4)
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where

Pint

Pq =

Testing

pre
q

NOTE The larger 4pint the better the accuracy of the pressure measurement.

Where fluctuations of the ambient pressure field due to the atmospheric wind may,influer
resyilts the mass flow rate, the wind velocity and the static pressure measurements shall be
ovef a period of at least 10 min.

take the average of two readings of Apint and rhmg

Medsure m;

ing » for testing’'with side wind.
the

discharge coefficient with side wind Cy from the regression line 9f the readings at Apint
To determine B¢rit, measure the Cyy value for various angles f. Scrit1.0btained when measur
angles f = Berit + 5° will lead to higher Cyy-values than deterndined for fcrit. In order to ir
accyracy of Cyw at Berit, take no less than six readings of Apipg.and ' ming with Apint over the ra
to 0,10 pg. Determine the discharge coefficient with side wind Cyw from the regression
reaflings at Apint/pq = 0,082.

Usel the same procedure when measuring the discharge coefficient with side wind for sg

is over the range of Apint = 0,005 pq to 0,15 pg with pq calculated using the formula:

ssure difference 4pjn shall

ce the test
rarried out

Determine
pq=0,082.
ements for
crease the
hge 0,07 pq
line of the

aled-down

modlels. However, to ensure the similarity of the flow around the NSHEV for full size and model, 4pjn¢

| be increased, see above. This leads to an increase in the wind stagnation pressure in
N Apint/pd = 0,082 and thus to an increase-in nozzle exit velocity as compared to full size
d compressibility effects, do not test ata’side wind velocity greater than 100 m/s.

sha
wit
avo

Thd
the
ave

measurement signals usually fluctirate. They shall be averaged over a time period long
pressure and air volume flow values to be respectively in the range of #2,5 % and *5
Faging technique shall be given in the test report.

B.3|4.2 Wall-mounted NSHEV

For
con

wall-mounted NSHEV the test procedure of B.3.4.1 shall be followed in the “with
dition only.

B.3.5 Evaluation of test results

Ca

—_

ulatethe discharge coefficient using the formula:

hccordance
testing. To

enough for
% for. The

out wind”

_ Mjpo
v — —
A‘,><1/2><nair><Apint

From the Cy-values thus determined, calculate the mean discharge coefficients, Cyo (without

C

(B.5)

side wind)

and Cyw (with side wind). Calculate the aerodynamic free area using the lower value of the Cyo- and

Cyw-values rounded to two digits:

AazAVxCV

Wall-mounted NSHEV have a value Cyq only.

© ISO 2018 - All rights reserved
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B.3.6 Calculation of the coefficient of discharge for a family of NSHEV

B.3.6.1 Discharge coefficient without wind

B.3.6.1.1

Basic considerations

The discharge coefficient without wind depends exclusively on the flow through the NSHEV. The flow
situation is one of internal aerodynamics. It is common in the field of aerodynamics to calculate the
aerodynamic free area, A,, of the flow through an orifice using the contraction coefficient u which is

given as:

u=Aa [ Aex (B.7)
where

Aex = 3rea of the exit plane = smallest cross-section area of NSHEV;

us
CVO = A

For a shary
the Reynol
of a NSHEV

0 = hys

B.3.6.1.2

These NSHIEV include single and double flap NSHEV as used for roof mounting and louvre type NSH

The calculd

calculd
fromt

calculd

B.3.6.1.3

Small opening angles are typical for wall-mounted ventilators of the window type with horizo

hinges. He
movable fr

determyine Cyq for at least 4 sizes of a family of NSHEV in accordance with this annex;

ng the geometric ratio m = Aex /Ay, the discharge coefficient can be writteh as follows:
h /[ Aex = m x [

edged orifice u depends only on the relative wall thickness-0f the orifice and — mildly
ds-number. The relative wall thickness ¢ is defined as th€ wall thickness (i.e. up stand he
, hys) divided by the hydraulic diameter dy, of the orifice:

/ dh.

NSHEV with flap opening angles larger than 60°

ition procedure is as follows:

te u for these sizes and plotit vs. hys / dp;
his plot determine u foy the other sizes depending on their value of hys / dp;

te Cyo = m x u adyA, for the other sizes.

NSHEV with'flap opening angles 60° and less

e oné shall distinguish between the exit area between the parallel lines of the fixed

- on
ght

[EV.

ntal
and
1lar

ahies and the two triangular areas at the sides of the open NSHEV that are perpendic

to the axis of rotation. The discharge coefficient Cy¢ depends not only on the opening angle a and the
aspect ratio of the NSHEV [length to width ratio (I//b)] but also on the relative thickness of the profile p,
which is obtained here using the profile height hp, i.e.

dp

_hp
dp

where dy, is calculated using the formula dy, = (4 x Ay) / Uy, with Uy = boundary of the geometric area.

The discha

rge coefficients can be calculated in the following way:

determine Cy for at least 4 sizes of a range of NSHEV in accordance with Annex B;

— Cyois plotted as a function of the dimensionless ratio (I/b) / &p;

20
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— if the opening angle a varies, Cyg is plotted three-dimensionally as a function of the dimensionless
ratio (I/b) / 6p and as a function of a.

For other dimensions within a range, Cyo is calculated from a three-dimensional interpolation
(e.g. triangular interpolation in the space).

B.3.6.2 Discharge coefficient with wind

B.3.6.2.1 Hinged single flap NSHEV

Th ulbbllal EC LUClllLlCllL VvV lLll \'A% 111u LlClJClluD ulauu_y UIl Llll: llUVV dal Uuuu LllC }\‘ISIIE‘V’ Hence ltS
det¢rmination is a problem of external aerodynamics. For usual NSHEV the dischaxge|coefficient
deplends mainly on the ratio of the height to the upper edge of the wind deflector hyg)and the upper
edge of the opened flap Hy, both above the roof, and — mildly — on the aspect ratio-of the N§HEV.

If C}w 2 Cyo for all NSHEV tested to calculate the necessary height of the wind)deflectors, proceed as
follpws:

— |determine the height ratio hywd/Hy from the measurements of this annex;
— |plot Cyw vs. hywd/Hy for aspect ratios < 1,5 and > 1,5;

— |determine the necessary hywd / Hy for the other sizes to obtdin Cyw = Cyo.
If np wind deflectors are used, the height ratio, hys / Hy, shall'be used.

If Cyw < Cyo for one or more of the NSHEV tested the calculation procedure shall use the two parameters
huwid / Hy (or hys / Hy if no wind deflectors are used) and the aspect ratio. Triangular interjpolation in
the[space hywq / Hy (or hys / Hy), aspect ratio, and.€y or a similar calculation method shall he used.

B.3|6.2.2 Hinged double flap NSHEV, louvre type NSHEV and other NSHEV

Theg discharge coefficient depends mainly on the ratio of the height of the upper edge of the wind
deflector hywq to the hydraulic diaméter of the geometric area of the NSHEV dy, g and — mild|ly — on the
aspect ratio of the NSHEV.

If C}w = Cyo for all NSHEV tested to calculate the necessary height of the wind deflectors, proceed as
follpws:

— |determine the height ratio hywq / dn,g from the measurements of this annex;
— [plot Cyw vs. hiwd / dn g for aspect ratios <1,5 and >1,5;
— |determine'the necessary hywd / dn,g for the other sizes to obtain Cyw = Cyo.

If np wind-deflectors are used the height ratio hy / dh g shall be used.

A s s s s s e two parameters
huwd / dn,g (or hys / dp,g if no wind deflectors are used) and the aspect ratlo Trlangular interpolation in
the space hywd / dh,g (or hys / dn,g), aspectratio, and Cyy or a similar calculation method shall be used.

B.4 Test to check the aerodynamic test installations

B.4.1 General
In order to check and validate each test installation, four reference tests shall be carried out.

The tests should be conducted once a year or after any changes that are made to the test facility. The
results of the most recent reference tests should be part of each test report.
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B.4.2 Reference test without side wind

The coefficient of discharge without side wind, Cyg, shall be measured for the installation shown in
Figure B.10. The Cyg-value obtained shall be:

Cvo=0,62 % 0,01 for Apint = 5 Pa, 10 Pa, 15 Pa, 20 Pa

B.4.3 Reference tests with side wind

The coefficients of discharge with side wind, Cyyw, shall be measured for the NSHEV specified in

Table B.3.
Talple B.3 — Characteristics of the reference NSHEV (full scale size), see Figure B.9
Single flap Single flap
Parameters Simplified NSHEV
Opening 1,4 x 1,4 Opening 1,8 x 1,8

Length 1,4 m 1,8 m 1,4 m
Width 1,4m 1,8 m 1,4m
Upstand height 0,32 m 0,32 m 0,32 m
Opening design Flap Flap None
Opening angle 140° 1409 None
Upstand Vertical Vertical Vertical

B.4.4 Evaluation of test results

The dischdrge coefficient for the 4 tests shall be deterntined in accordance with the test procedure
given in B.B.4. The discharge coefficients obtained shall be within the limits specified in B.4.2 anf in

Figure B.9.

22
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2 width of geometric area

Figure B.1a) Types of NSHEV for the simple assessment procedure

3 3
II |
I [
i T 7 77 ]
I_I_ B
_1 a
Opening to the outside Opening to the inside
Key
1 length pf geometric area
2 distande between upper edges of open flap and ceiling (min. 500 mm)
3 ceiling
a  opening angle

Figure B.1b) Typés of wall-mounted NSHEV for the simple assessment procedure
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Figure B.Z — Examples ol types of NSHEV probably Ieading to negative discharge
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Figure B.3 — Schematic drawing of test set up for the determination of 4,
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1 NSHEV distance measure x1 min and x2 min, in mm
2  tangent ceiling thickness d1 and d2, in mm
3 geometric dimension of NSHEV 7  diagram to determine the distance for mounting the
4 ceiling dimension NSHEV on the ceiling of the settling chamber

Figure B.4a) Data for the mounting of roof mounted and wall-mounted NSHEV opening to the
outside onto the settling chamber
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Key
1 mullioy 6  ceiling
2 transorp 7  distance between uppertransom and ceiling =500 mm + 50)mm
3  width 8  depth of mullion andtransom = 150 mm #* 15 mm
4 height 9  width of mullipn@nd transom = 50 mm * 5 mm
5 openingangle a
Figure B{4b) Standard test arrangement for the mounting of wall-mounted NSHEV opening ko
the inside onto the settling chamber
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Figure B.4c) Definition of geometric area
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Figure B.5a) Measuring positions for the side wind velocity and turbulence
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Figure B.5b) Range of permissible relative local air speed
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Figure B.5c) Range of permissible local turbulence
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Figure B.6 — Measuring positions for the flow velocity in the exit opening of the settling chamber
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1 length

Figure B.7 — Geometric dimension of wall-mounted NSHEV
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Figure B.9 — Discharge coefficients for the reference tests with wind
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Figpre B.10 — Geometric details for full-scale installation for the reference test without side wind
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Annex C
(normative)

Test method for operational reliability and response time

NOTE See5.2.1,5.3,5.7.1 and 5.7.2.

C.1 Objective of the test

The objectjve of this test is to determine the ability of the installed NSHEV to open andfdlose for|the
number of cycles specified in A.3.

C.2 Test conditions

If tests arg conducted outdoors and if no other atmospheric conditions are\specified, e.g. for the [low
temperatufe test, the following environmental conditions shall be applied:

— Tempegrature: (15 + 35) °C;

— Relatiye humidity: (25 + 75) %;

— Air prgssure: (86 + 106) kPa;

— Max. permitted wind velocity: 1 m/s.

For indoor|testing in accordance with Annexes C, D-and F the room temperature should be in the range
of 15 °C to B5 °C.
C.3 Testapparatus

The NSHEY shall be mounted onto a test rig having an energy source to activate the opening and cloging
mechanisn, and a device to automatically count the number of cycles.

C.4 Testspecimen

A test on the NSHEVwith the largest geometric area and a test on the NSHEV with the largest side
length (bofh achieving the objective of the test) may be considered representative of all NSHEV fn a
particular fange (Where a NSHEV has both the largest area and the largest side length, only one teft is
necessary)

C.5 Test procedure

During the test, do not maintain, repair or replace any part involved in the opening or closing of the
NSHEV. Mount the specimen NSHEV securely onto the test rig at the angle within the range of angles
specified by the supplier and/or manufacturer which imposes the highest stresses on the NSHEV during
use. Do not apply any external load to the NSHEV.

Using the NSHEV’s energy source, or using an external energy source to simulate the effect of the
NSHEV’s energy source, open the NSHEV to the fire open position through the number of cycles in
accordance with the reliability classification in A.3. Following this, open the NSHEV to the fire open
position through three cycles using the NSHEV’s energy source. The fire open position shall be reached
in no more than 60 s.
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There are two types of NSHEV:
— type A, which shall be opened into their fire open position;
— type B, which shall be opened into their fire open position and shall be closed remotely.

If the NSHEV is designed to be remotely opened and closed for on-site testing purposes, the NSHEV
shall be closed in the test remotely using the NSHEV’s closing mechanism during each cycle.

If the NSHEV is a dual purpose NSHEV carry out 10 000 cycles to the normal comfort ventilation position
prior to the above test.

If more than one energy source may be used, the most critical energy source shall be chosenfor the test.

Report any maintenance, repair or replacement of any part not involved in the openinger clpsing. Such
maintenance, repair or replacement shall not constitute a failure of the test.
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Annex D
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Test method for opening under load

NOTE See 5.2.2 and 5.6.1.

D.1 Objective of the test

The objectjve of this test is to establish the ability of the NSHEV to open and remain opén,against an
applied wihd and snow load.

D.2 Test conditions

If tests arg conducted outdoors and if no other atmospheric conditions are\specified, e.g. for the [low
temperatufe test, the following environmental conditions shall be applied:

— Tempegrature: (15 + 35) °C;

— Relatiye humidity: (25 + 75) %;

— Air prgssure: (86 + 106) kPa;

— Max. permitted wind velocity: 1 m/s.

For indoor|testing in accordance with Annexes C, D-and F the room temperature should be in the range
of 15 °C to B5 °C.

D.3 Testapparatus

Use a test 11ig onto which the NSHEV can be mounted and subjected to a test snow load applied by orle of
the following methods:

— plates|one or more per lguyre blade/flap when testing louvre-type NSHEV);

— bags cpntaining up 0.5 kg each of solid particles or liquid; or

— for NSHEV withrpivoting flaps, both the test snow load and the wind load may be replaced by
equivalent torque leading to the same torque/opening angle relation. If the wind load is replaced by
an equfivalenttorque the method to obtain the correct torque/opening angle relation shall be cleprly
documefited in the test report.

Spread the loads evenly over the whole of the external surface of the individual elements of the opening
parts of the NSHEV, to produce a uniformly distributed load equal to the appropriate load specified in A.6.

For NSHEV in which, under practical conditions involving wind, flaps are opened into the wind flow,
carry out the test with a side wind with a distribution of side wind speed (10 + 1) m/s taken over
the projection area of the NSHEV, in the direction critical for opening, i.e. leading to the largest wind
resistance against opening, in addition to the test snow load.

NOTE The torque/opening angle relation is usually obtained in a wind tunnel test by measuring the pressure
distribution around the NSHEV flap for various opening angles.

40 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=65e668f317ca9069c0f3a33160f4406d

IS0 21927-2:2018(E)

D.4 Test specimen

A test on the NSHEV with the largest geometric area and a test on the NSHEV with the 1

argest side

length (both achieving the objective of the test) may be considered representative of all NSHEV in a
particular range (where a NSHEV has both the largest area and the largest side length, only one test is

necessary).

If a range of NSHEV includes different types of flaps, e.g. flaps of different weight, the NSHEV with the

most critical type of flap shall be tested.

D.1 Test procedure
(0]

M
of installation angles specified by the manufacturer. Apply the appropriate load.cActuate
and| check that it opens, reaches the fire open position within 60 s and remains in\the fire op
without an external energy supply, without damage, using the primary energy-source. Reset
and|repeat the actuation test a further two times, applying the same openingwréquirement.

nt the NSHEV onto the test rig at the most critical installation angle taking into accounf the range

the NSHEV
bn position
the NSHEV
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NOTE

Annex E
(normative)

Test method for low ambient temperature

See 5.2.3 and 5.6.2.

E.1 Obijq
The object

E.2 Test

Use the tes|

E.3 Test

bctive of the test

ve of this test is to establish the ability of the NSHEV to operate at low ambient témperat

apparatus

t apparatus described in D.3.

specimen

Lire.

A test on the most critical NSHEV tested in accordance with Annex B may be considered representafive

of all NSHE

E.4 Test
A test with

Mount the
recommen
appropriat
prior to tes

of the test

times into
loaded wit
Annex D.

V in a particular range, for the purpose of the ambienttémperature test.

procedure
a complete NSHEV shall be conducted.

NSHEV in a climatic chamber at the most critical installation angle within the manufactur
Hed range of installation angles..Reduce the temperature in the climatic chamber to
e value specified in A.6. The NSHEV shall be cooled down to the temperature specified in
ting. It shall be ensured that the deviation of the sample temperature during the performa

is not greater than iE °C of the appropriate value specified in A.6. Open the NSHEV t}

ts fire open position using the NSHEV’s primary energy source. Roof-mounted NSEV shal
h snow load in accordance with the snow load classification of the NSHEV in accordance ¢

er’s
the
A.6
nce

ree

1 be
vith
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Annex F
(normative)

Test method for stability under wind load

NOTE See 5.6.3 and 5.6.4.

F.1| Objective of the test

The objectives of this test are to establish the integrity of the NSHEV under loads imposed Hy the wind
and that the NSHEV remains closed and that it will open into its fire open position within] 60 s after
being subjected to the wind load.

F.2| Test conditions

If t¢sts are conducted outdoors and if no other atmospheric conditions are specified, e.g. for the low
temperature test, the following environmental conditions shallbe applied:

— |Temperature: (15 + 35) °C;

— |Relative humidity: (25 + 75) %;

— |Air pressure: (86 + 106) kPa;

— |Max. permitted wind velocity: 1 m/s.

For|indoor testing in accordance with Annexes C, D and F the room temperature should be in the range
of 15 °C to 35 °C.

E.3| Test apparatus

Usel a test rig onto which thé NSHEV can be mounted and subjected to a uniformly distrijbuted load
applied by one of the following methods:

a) |air pressure;
b) |air pressurebags;

c) |platesserbags containing not more than 10 kg of solid particles or liquids.

FA4lL Sestspechmen
A test on the NSHEV with the largest geometric area and a test on the NSHEV with the largest side
length (both achieving the objective of the test) may be considered representative of all NSHEV in a

particular range (where a NSHEV has both the largest area and the largest side length, only one test is
necessary).

F.5 Test procedure

F.5.1 Wind load

Mount the NSHEV on the test rig in accordance with the supplier's and/or manufacturer’s
recommendations. Apply a load using one of the methods given in E.3, increasing the load from zero
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to the appropriate upper limit specified in A.6, and maintain this load for (10 + 1) min. For multi-layer

flaps apply

this load to the outer layer to simulate the wind load correctly. Remove the load.

Roof mounted NSHEV and wall-mounted NSHEV opening to the outside shall be subjected to a suction
load wall-mounted NSHEV opening to the inside shall be subjected to a pressure load.

On completion of the test, the NSHEYV, in its normal operating position, shall be opened without the

applied loa

d and remain in the fire open position without an external energy supply.

F.5.2 Vibration

The vibrat
by the str
oscillation
with an ac

For vibrati

— the concrete floor, or

— asteel
— awoo(
— asteel

The obtaiy
logarithmi

onal behaviour of wind deflectors concerning wind induced vibration shall be characterized
ucture’s lowest natural frequency and the logarithmic decrement of damping 'ef“free
The natural frequency and the logarithmic decrement of damping can be determined,|e.g.
elerometer fixed to the wind deflector.

bn measurements, the NSHEV shall be fixed and secured firmly to

floor, or
| frame fitted on the floor, or
frame fitted on the floor.

ed acceleration versus time trace shall be evaluated to give the natural frequency pnd
C decrement.

44

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=65e668f317ca9069c0f3a33160f4406d

IS0 21927-2:2018(E)
Annex G
(normative)

Test method for resistance to heat

NOTE See 5.2.4 and 5.6.4.

G.]I Objective of the test

The objective of this test is to establish the ability of the installed NSHEV to open) within |60 s under
expsure to heat and to remain in the fire open position with not more than/10 % redudtion of the
threat area.

The resistance to heat and the mechanical stability are given if all parts-relevant for the agrodynamic
performance of the NSHEV, e.g. wind deflectors and flaps, and all struetural parts remain inplace.

NOTE The aerodynamic performance is influenced even if a part of the flap or the whole flap is destroyed or
fally down before the end of the test.

G.2 Test apparatus

G.2l1 Test furnace

Use|a furnace to which the NSHEV is connected @irectly.

The furnace may be heated by any convenient means. The test apparatus shall not allow the Jombustion
zong of flames to contact the NSHEV.

Suitlable test furnaces are specified in’/EN 1363-1.

G.2l2 Temperature measuarement

Measure the furnace tenperature using four thermocouples located in accordance with Figures G.1 to
G.3{The thermocoupleNo: 3 is used for information only for the working group to continue the work on a
futyre revision of the'standard. The thermocouples shall have measuring junctions of nickel ¢hromium/
nicltel aluminium (type K) wire as defined in EN 60584-1 contained within mineral insulati¢n in a heat
resisting alloysshieath of diameter (3 # 0,2) mm, the hot junctions being electrically insulatgd from the
shepth. The thermocouple hot junction shall project at least 25 mm from any given support thibe if used.
An example of a thermocouple is given in Figure G.4.

G.2.32NSHEV mount

G.2.3.1 Roof mounted NSHEV

Use a mount constructed from materials which do not distort when subjected to the test temperature,
with an opening area equal in size to the geometric area of the NSHEV (including rooflight parts or
glazed partition constructions, when existing, so that these parts are also exposed, see G.3.2 and G.3.3),
and with the mount surface pitched at the minimum recommended installation angle for the NSHEV. An
example of roof-mounted NSHEV is given in the Figures G.1 and G.2.

G.2.3.2 Wall-mounted NSHEV

Wall-mounted NSHEV may be tested in a vertical furnace or a horizontal furnace. When using a
vertical furnace [Figure G.3 b)], mount the NSHEV in a vertical wall. When using a horizontal furnace
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[(Figure G.3 a)], mount the test specimen in a holding device which is fixed on the top of the furnace
with a horizontal opening from materials which do not distort when subjected to the test temperature,
with openings on no more than two opposite sides each equal in size to the geometric area of the NSHEV
(including the area of continuous partition construction, when existing, so that these parts are also
exposed, see G.3.2), and with the mounting surface pitched at the installation angle for the NSHEV. An
example of wall-mounted NSHEV is given in Figures G.3 a) and b).

It is possible to test up to two NSHEV in opposite sides in the same test. Then it is possible that one
NSHEYV fails and the other one passes the test, provided the two NSHEV do not influence each other and

no part of the failed NSHEV drops down on the other NSHEV.

G.3 Test

G.3.1 Ge

Ateston tH
geometric
particular
is necessat
high tempe

specimen

neral

e widest worst case NSHEV and a test on the longest worst case NSHEV (bothwith its lar
hrea achieving the objective of the test) may be considered representative of all NSHEV
range given in Tables G.1 and G.2 (where a NSHEV is the widest and the longest, only one
y). The NSHEV with the most critical material and most critical parts (e.g. with regar
rature and distortion under heat, weight) shall be selected for the test. Where a most crit

combinatiq

can be equjipped with the opening mechanism exposed to the furnace-atmosphere or at the unexpa

side, the

The NSHEY with the opening mechanism at the unexposed side ¢an be covered by the NSHEV with

n cannot be identified, more than one test specimen might be nécessary. If the same NS]

SHEV with the opening mechanism exposed to the furnace atmosphere shall be selec

best
in a
test
1 to
ical
HEV
sed
ted.
the

opening mechanism exposed to the furnace atmosphere, if the fixation of the opening mechanisi is

equivalent

The resultg of previous tests to this standard on similartranges of products from the same manufactirer

may be taklen into account when selecting the test spécimens for a product range.

G.3.2 NS

For wall a
the test sp
minimum
glazing pra

The contir
supporting
and dynarn
directly to
constructi
of this mat
shall inclug

EV mounted to a glazed partition construction

hd roof mounted NSHEV desighed as part of a continuous glazed partition construct

vidth of 250 mm on all sides surrounding the NSHEYV, including transoms/mullions anc
files as representative.

uous glazed partitiont construction can be omitted if the NSHEV is a structurally
system and is ifidependent of the continuous glazed partition construction, i.e. that st
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about warping of the extrusions used under heat exposure.

G.3.3 Ro

of mounted NSHEYV as part of a continuous rooflight

tion

For roof mounted NSHEV designed as part of a continuous rooflight the test specimen shall be tested
with parts of the rooflight with a minimum width of 250 mm on either side of the NSHEV parallel to the
line of the rooflight.

The continuous rooflight may be omitted if the NSHEV is a structurally self-supporting system and is
independent of the continuous rooflight, i.e. that static and dynamic forces will not be transferred to
the continuous rooflight, but directly to the load bearing structure of the roof. The materials of the
filling of the continuous rooflight shall be classified as Class A1 or A2 in accordance with EN 13501-1
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and the melting point of this material shall be higher than the heat exposure classification temperature,
otherwise the test shall include the continuous rooflight.

NOTE The tests with additional parts of the rooflight give information about warping of the extrusions
under heat exposure.

G.3.4 Wall-mounted NSHEV

Select the worst case of the wall-mounted NSHEV in accordance with Tables G 1 and G.2 for testing. All
other opening types are covered by testing the worst case opening type.

G.3.5 Roof mounted NSHEV

Selgct the worst case of the NSHEV in accordance with Table G.1 for testing. All other opening types are
covered by testing the worst case opening type.

Table G.1 — Top hung NSHEYV, bottom hung NSHEV and side hurig NSHEV

Rapge of Top hung NSHEV with Bottom hung NSHEV with Side hung NSHE[V with
NSHEV the hinges at the top hinges at the bottom the hinges at thle side
//\\
\ / =
\ / // \\ -
\ / / \ >
V
open}ilng Case 1: Case 2: Case 3:
t¢ the
oudtside Worst case Covered by case 1 Covered by cake 6
open}ilng Case 4: Case 5: Case 6:
t¢ the
inside Covered by case 5 Worst case Worst casg
Key
a width/height
b length

© ISO 2018 - All rights reserved 47


https://standardsiso.com/api/?name=65e668f317ca9069c0f3a33160f4406d

IS0 21927-2:2018(E)

Table G.2 — NSHEV with horizontal or vertical middle axis

Range of NSHEV with hinges in the middle NSHEV with hinges in the middle
NSHEV of the top and the bottom at the sides
/I
/ //\\

opening

to the Case 8: Case 7:
outside
and the Covered by case 7 Worst case

inside

Key
a width/he|ght
b length

G.4 Testprocedure

Fix the NSHEV securely to the furnace and ensure that the mounting opening lines up with the geomdtric
area of the(NSHEV.

Increase the furnace temperature from 2038 °C _foHowing a gradient between limits defined by

0,8 K/s andl 1,2 K/s to reach a mean temperature.in the plane of measurement of (300f60) °C within

5 min or 600f80) °C within 10 min (all-from the start of the test) as appropriate (see A.6). This

temperatufe shall be maintained for the.remaining test time (except for the 5 min following the NSHEV
actuation).| The total test time shallnbe 30 min. For the first 2 min after starting the burnerd no
temperatufe tolerance is defined. For'the first 5 min the NSHEV shall remain closed. The NSHEV shall
be initiate'{ manually into its fire'ppen position within 60 s, 5 min after the furnace temperature starts

to rise. If the NSHEV is fitted-with a thermal device neutralize the thermal device from the opening

mechanisny which then willbe operated manually.

For a period of 5 min after actuating the NSHEYV, the tolerances applying to the furnace temperature|are
enlarged t¢ +100 °G The temperature/time-curve of the whole test procedure is shown in Figure GJ5.

Check, at l¢astsby observation, that the throat area, see Figure G.6, has not been reduced by more than
10 % durirjgthe test and measure the opening at the end of the test.
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Dimensions in milimetres
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1 [thermocouple

2 plane of measurement

3 thermocouple for information only (position: In the plane of measurement central under the NSHEV)
4  mount constructed above the furnace opening

5 rooflight parts
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Figure G.1 — Position of thermocouples for roof-mounted NSHEV with rooflight parts
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Figure G.2 — Position of thermocouples for roof-mounted NSHEV without rooflight parts
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