INTERNATIONAL ISO
STANDARD 6182-1

Fourth edition
2021-05

Fire protection — Automatic sprinkler
systems —

Part 1:
Requirements and-test methods|for
sprinklers

Protection contre l'incendie — Systemes d'extinction automatiques du
type sprinkler —

Partie 1: Prescriptions et méthodes d'essai des sprinklers

Reference number
1SO 6182-1:2021(E)

©1S0 2021



https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

ISO 6182-1:2021(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2021

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

ISO copyright office

CP 401 ¢ Ch. de Blandonnet 8

CH-1214 Vernier, Geneva

Phone: +41 22 749 01 11

Email: copyright@iso.org

Website: www.iso.org

Published in Switzerland

ii © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

Contents

ISO 6182-1:2021(E)

Page

FOT@WOTT ... vii
TN OAUICEION ... viii
1 S0P ... 1
2 NOIIMATIVE FEERTEIICES .........cccooii et 1
3 Terms and defiNITIONIS ...

3.1 GBIIETAL ..

32 Types of sprinklers according to type of responsive element

3.3 Types of sprinklers according to type of water distribution...........cccccccc.

3.4  Types of sprinklers according to position

3.5 Special types of SprinkIers ...

3.6 Types of sprinklers according to sprinkler sensitivity ...} Lo
4 Product CONSISTEIICY ........ccoooooiiiiieeeeeeees e e S 8

4.1 Quality cONtrol PrOGIAINITIE . ... e e 8

4.2 Leak resistance testing.......

4.3 Glass bulb integrity test

5 Product asSemMDIY ... i
5.1 LT3 0= - OO U OSSO
5.2 DYNamMic O-TING SEALS ... S
53 Rated pressure
5.4 Dry sprinklers......
55 Escutcheons......

6 REQUIT@IMEIITS .........ooociiee g € e
6.1 GEIIETAL ...y e

6.1.1  Electrically activated.§prinkler and monitoring of activation
6.1.2  OTIfICE SIZE oo et

6.1.3  NomMiNal thread SIZES. ...
6.2 Maximum coverage areas and spacing...........
6.3  Temperature ratings and colour coding...........ccccoccee
6.4 Service load and strength of sprinkler body (see 7.4)....
6.5 Strength of héat-responsive element (see 7.5)..............
6.5.1  Glassbulb elements....ccocrien
6.5.2  \FUSIDIE EIEMENLES ..o
6.6  LeakreSistance and hydrostatic strength (See 7.6) ...
6.7 Thirty-day leakage resistance (see 7.7)
6.8 _Vaecuum resistance (See 7.8) ...
6.9 S Water hammer (Se€ 7.9) ...
6.10>  Vibration (see 7.10) ...
6311  Deflector Strength (SEE 7.1 1) ...
6,12 Water shield rotation (see 7.12)
6.13  IMPACE (SEE 713 ) oot
6.14 Protective covers (see 7.14
6.15  ROUZN USAZE (SEE 7. 15 oot
6.16  Dry sprinkler air tightness (SEE 7.16) ...
6.17 Operating temperature (Se€ 7.17) ...
6.18 Sensitivity — response time index (RTI) (see
6.18.1  Pre-eXPOSULE RTT . ...ttt
6.18.2  POSt-eXPOSUIE RTL.....ooocciiiiiiieiiiiiiie s
6.19 Sensitivity test of flush, concealed and recessed sprinklers (see 7.19)
0.19. T GOIIETAL ..o
6.19.2 RoOM 1reSPONSE tESt (SEE 7.19.2) oo
6.19.3 Plunge test (see 7.19.3)
6.20  LOAEMENT (SEE Z.20) .o

© 1S0 2021 - All rights reserved iii


https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

ISO 6182-1:2021(E)

6.21 Heat exposure (see 7.21) .
6.21.1 Glass bulb sprinklers
6.21.2 All sprinklers........cne
6.21.3 €Ot SPIINKIETS ...oooieeeeeieies e
6.22  SPrinKIer COAtINGS (SEE 7.22) .. .ot
6.22.1 Evaporation of wax and bitumen
6.22.2 Resistance to loW tEMPETratUres ... ...
6.23 Thermal shock for glass bulb sprinklers (S€e 7.23).......sessessesne 17
6.24 Resistance to heat (see 7.24)
6.25 Freezing test (see 7.25) ..o
6.26___COITOSiON (S€€ 7.26) i
6.26.1 Stress corrosion for copper-based alloy components (see 7.26.1) ... . ... 18
6.26.2 Stress corrosion for stainless steel components (see 7.26.2)
6.26.3 Sulphur dioxide/carbon dioxide corrosion (see 7.26.3)
6.26.4 Hydrogen sulphide corrosion (S€€ 7.26.4) ... e
6.26.5 Salt spray loading (see 7.26.5) ...,
6.26.6 Moist air exposure (see 7.26.6)
6.26.7 Dry-type sprinkler deposit loading (see 7.26.7) ...
6.26.8 Dezincification of brass parts (see 7.26.8) ... s
6.27| Water flow constant (see 7.27)
6.28] Water distribution (SE€ 7.28) ... e
6.28.1  GEINETAL ..o s
6.28.2 Spray, flat spray, conventional and dry sprinklér water distribution (see
7 19 S . S .21
6.28.3 Domestic sprinkler water distribution (see7.28.3) .22
6.28.4 Extended coverage light hazard sprinklér water distribution (see 7.28.4)......... .22
6.28.5 Extended coverage ordinary hazard sprinkler water distribution (see 7.28.5)|..23
6.28.6 K202 and K242 pendent ESFR sprinkler water distribution (see 7.28.6)........... .23
6.28.7 Thrust force measurements for K202 and K242 pendent ESFR sprinklers
[T T ) O G .28
6.29| Lateral diScharge (SEE 7.29) ...t .28
6.30] Water shield angle of protection{{See 7.30) ...ttt .28
6.31] Fire performance (S€€ 7.31) .5 ettt .29
6.31.1  GOINETAL ..o s .29
6.31.2 Spray sprinkleffire performance (S€e 7.31.2) ... .30
6.31.3 Domestic sptinkler fire performance (see 7.31.3) ... .1..30
6.31.4 Extended(coverage light hazard sprinkler fire performance (see 7.31.4).......... .31
6.31.5 Extendédicoverage ordinary hazard sprinkler fire performance (See 7.31.5) .}..31
6.31.6 Nomindal K-202 and K-242 pendent ESFR fire performance (see 7.31.6)............. .31
6.31.7 Standard coverage storage, extended coverage storage and ESFR (Other
than K202 & K242 Pendent) sprinkler fire test performance (see 7.31.7).......... .32
6.32| Electrical characteristics .
TE@SYIMMEEIMOULS ...
7.1 L] 1<) v S
7.2 —Prelmmmary exanmination
7.3 VISUAL @XAIMUINIATION ..ot
7.4  Service load and strength of sprinkler body test (S€e 6.4) ... 34
7.4.1  Testoption 1
7.4.2  Testoption 2
7.4.3  Testoption 3
7.5 Strength of heat-responsive element test (see 6.5)
7.5.1  Glass bulbs........icis,
7.5.2  FUSIDIE @IEIMENTS ..o
7.6 Leak resistance and hydrostatic strength tests (SE€ 6.6) ... 36
7.7  Thirty-day leakage test (see 6.7)
7.8 Vacuum test (see 6.8) ..
7.9  Water hammer test (see 6.9) ...
7.10  VIDration teSE (SEE 6.10) ..o

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

7.11
7.12
7.13
7.14
7.15
7.16
7.17

7.18

ISO 6182-1:2021(E)

Deflector strength test (see 6.11) ..o
Water shield rotation test (see 6.12)
IMPACE (SEE 6.13) ..ottt

Protective cover impact test for glass bulb sprinklers (see 6.14).........ccoicscs, 38
ROUZH USAZE TESE (SEE 6. 15) oot
Dry sprinkler air tightness test (see 6.16)
Operating temperature tEStS (SEE 6.17) ...
7171 LEQUIA EEST oot
7172 AT EEST s
Sensitivity test — response time index (RTI) (see 6.18)...
7181 Plungetesti ..o

7.19

7.20
7.21

7.22

7.23
7.24
7.25
7.26

7.18.2 Response time index (RTI) calculation........n B
Sensitivity test for flush, concealed and recessed sprinklers (see 6.19)
7191 GENETAL ..o e
7.19.2 ROOIM TESPONSE LEST ....oooioiiirriiiieiissiieeis e e
7.19.3 Plunge test.......cn
Lodgement test (see 6.20).........
Heat exposure test (see 6.21)
7.21.1 Glass bulb sprinklers (see 6.21.1)

7.21.2 All sprinklers (see 6.21.2).....ccccooccueeee

7.21.3 Coated sprinklers (s€€ 6.21.3) .. Cd

Sprinkler coatings (SE€ 6.22)......iieeseeeo s

7.22.1 Evaporation of wax and bitumen test (§ee6.22.1)

7.22.2 Low temperature test (see 6.22.2) .50 e

Thermal shock test for glass bulb sprinklers {see 6.23)....

Resistance to heat test (see 6.24) ...

Freezing (S€e 6.25) . Mo,

COTTOSION tESES (SEE B.26) ..oy e oo

7.26.1 Stress corrosion test for.copper-based alloy components (see 6.26.1) {.................. 57

7.26.2 Stress corrosion for stainless steel components (see 6.26.2)
7.26.3 Sulphur dioxide/carbon dioxide corrosion test (see 6.26.3)

7.26.4 Hydrogen sulphide corrosion test (see 6.26.4) ...
7.26.5 Salt spray loading test (see 6.26.5)
7.26.6 MOiSt air €XPOSUTe (SEE 6.27.6) ...
7.26.7 Dry-typesprinkler deposit loading test (see 6.26.7) ...
7.26.8 Dezincification of brass components (see 6.26.8)

7.27  Water flow(constant (S€€ 6.27) ...

7.28 Water diStribution tests (SEe 6.28)......iesee e
728, A G@IIETAL .o
7.28.2/ Spray, flat spray, conventional and dry sprinklers (see 6.28.2)
7.28.3 Domestic sprinklers (See 6.28.3) ...
7.28.4 Extended coverage light hazard sprinklers (see 6.28.4)..................
7.28.5 Extended coverage ordinary hazard sprinklers (see 6.28.5) ..........
7.28.6 K202 and K242 pendent ESFR sprinklers (see 6.28.6) ...
7.28.7 Thrust force test (see 6.28.7)

7.29  Lateral discharge test (S@E 6.29) ...t

7.30
7.31

7.29.1 General
7.29.2 Upright and pendent sprinklers

7.29.3  SIAeWaAll SPIINKIETS ..ot
7.29.4 Exposure to heat and flame

7.29.5 Consumption of heptane..........c.ccccee.

Water shield angle of protection (SE€ 6.30) ...
Fire performance (SEE 6.31) ...
7.31.1  General...seen

7.31.2 Spray sprinkler fire performance

7.31.3 Domestic sprinkler fire performance (See 6.31.3) ...
7.31.4 Extended coverage light hazard sprinkler fire performance (see 6.31.4)................ 99
7.31.5 Extended coverage ordinary hazard sprinkler fire performance (see 6.31.5)...102

© IS0 2021 - All rights reserved v


https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

ISO 6182-1:2021(E)

7.31.6

7.31.7

7.32  Electrical characteristics

Actual delivered density (nominal K-202 and K-242 pendent ESFR fire

PErformance) (SEE 6.31.6) ..o 103
Standard coverage storage, extended coverage storage and ESFR (other
than K202 & K242 pendent) sprinkler fire test performance (see 6.31.7)........... 104

7.32.1 Starting current and response time (see 6.32.1)
7.32.2 Monitoring current (SE€ 6.32.2) ...
7.32.3 Wires (6.32.3)
8 MarKing ...,
8.1 Sprinklers
8.2 Sprinkter housingsamd conceated=sprinkier cover ptates
8.3 PrOTECTIVE COVETS ..o .
9 Manjufacturer’s installation INSTIrUCHIONS ... b
Annex A (nprmative) Tolerance limit calculation methods..............cc e
Annex B (infformative) Analysis of the strength test for fusible element............ N .. 113
Annex C (NPrmative) TOLEIFANICES ... Yoo 114
Annex D (informative) Standard test commodities and fire test configurations...................... 115
Annex E (irfformative) Fire test arrangements for extended coverageordinary hazard........ 119
Annex F (irfformative) Statistical tolerance lHmits. ... 3N 122

Bibliograp

Vi

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

ISO 6182-1:2021(E)

Foreword

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

The [procedures used EVE fS—docurr amd OSe Imtended for i 0 dainmfenance are
desdribed in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeg¢ded for the
ce with the

e subject of
5. Details of
tion and/or

Any|trade name used in this document is information given for thé tonvenience of users apd does not
congtitute an endorsement.

For pn explanation of the voluntary nature of standards, the meaning of ISO specific| terms and
expijessions related to conformity assessment, as welléas information about ISO's adherfence to the
World Trade Organization (WTO) principles in the Teclihical barriers to Trade (TBT), see wiww.iso.org/
iso/floreword.html.

This|document was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and fire
fightling, Subcommittee SC 5, Fixed firefighting Systems using water.

This|fourth edition cancels and replacesthe third edition (ISO 6182-1:2014) which has been technically
reviged.

The main changes compared to the previous edition are as follows:

— [onsolidation of the fequirements for early suppression fast response (ESFR)| sprinklers
[ISO 6182-7:2020), domestic sprinklers (ISO 6182-10:2014) and extended coverage sprinklers
(ISO 6182-13:2017)4nto a single document.

— [ncreased harmonization of test methods and requirements for the different types of sprinklers.

— Expanded-scope to include extended coverage sprinklers for ordinary hazard occupancips and large
K-factor'storage type sprinklers.

— Newwater distribution and fire test methods as well as requirements for the additionpl sprinkler
echnolagies

— New requirements for electrically operated style sprinklers.
Alist of all parts in the ISO 6182 series can be found on the ISO website.

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

© 1S0 2021 - All rights reserved vii


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

ISO 6182-1:2021(E)

Introduction

This document includes requirements for conventional, spray, flat spray, sidewall, extended coverage,
domestic and storage sprinklers, including early suppression fast response (ESFR) sprinklers,

electrically

activated sprinklers (EAS) and sprinklers with monitoring of activation (SMA).

Conventional sprinklers are the oldest of the fire sprinkler technologies. These sprinklers discharge
water in a spherical discharge pattern such that 40 % to 60 % of the total water flow is initially
discharged in the downward direction. In general, the use of this sprinkler technology is limited to
applications where this discharge characteristic has been determined to be more effective than the

spray sprin

Spray sprinfklers were developed in the 1950s and are used to provide fire protection for a wide'r

of fire risks
well as stor

Flat spray s
spaces with

Domestic s
flashover (4
escape or ey

Extended c
portions of

Extended c
or portions

as mercantile areas.

Storage spj

protection for storage facilities.

Electrically

Sprinklers ¥

1er.

, including those found in light hazard, ordinary hazard and extra hazard occupancie
hge facilities.

prinklers have a wider spray angle than spray sprinklers and are generally limited to u
low clearances and storage racks in specific geographic regions.

prinklers are intended to provide control of fires in domestic\eccupancies, to pre
otal involvement) in the room of fire origin and to improve the*probability for succe
Facuation of the occupants.

bverage light hazard sprinklers are intended to provide<control of fires in occupancig
pccupancies where quantity and/or combustibility of.contents is low, such as office spa
of occupancies where quantity and/or combustibility of contents is moderate to high,

inklers, including ESFR sprinklers, afe primarily intended to be used to provide

activated sprinklers make it possible to activate more than one sprinkler simultaneous

hnge
S, as

Se in

vent
5sful

;S or
ces.

pverage ordinary hazard sprinklers are intended to provide control of fires in occupaicies

such

fire

ly.

vith monitoring of activatioh-make it possible to detect the location of an actuated sprinlkler.

viii
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Fire protection — Automatic sprinkler systems —

Part 1:

Re

quirements and test methods for sprinklers

1

This
spral
supy

cope

document specifies performance and marking requirements and test methods, for"cc
, flat spray, sidewall, extended coverage, domestic and storage sprinklersy” incly
ression fast response (ESFR), electrically activated sprinklers (EAS)~and sprir

nventional,
hding early
klers with

monjitoring of activation (SMA) for use in water-based fire protection systemms."This document is not

appl

2

The
cons
undai

ISO
and

ISO
reled

For 1

ISO

3.1

3.1.1
actu

jcable to sprinklers with multiple orifices.

Normative references

titutes requirements of this document. For dated referernces, only the edition cited

/-1, Pipe threads where pressure-tight joints are made,on the threads — Part 1: Dimension
esignation

b660-1, Reaction-to-fire tests — Heat release) smoke production and mass loss rate — |
se rate (cone calorimeter method) and smoke production rate (dynamic measurement)

Terms and definitions
he purposes of this documerit, the following terms and definitions apply.

ind [EC maintain terminological databases for use in standardization at the following a

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

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

General

|

following documents are referred to in the text in such_away that some or all of their content

hpplies. For

ited references, the latest edition of the referenced doctiment (including any amendmerts) applies.

5, tolerances

Part 1: Heat

ddresses:

al'delivered density

AD

rate at which water is deposited from an operating sprinkler (3.1.13) onto the top horizontal surface of a
simulated burning combustible array

3.1.2
assembly load
force exerted on the sprinkler body excluding hydrostatic pressure

3.1.3
average design strength
glass bulb supplier’s specified and assured lowest average axial design strength of any batch of 50 bulbs

© IS0 2021 - All rights reserved
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3.14
coverage length
maximum length of the sprinkler coverage area

3.1.5
coverage width
maximum width of the sprinkler coverage area

3.1.6
design load
force exerted on the release element at the service load (3.1.12) of the sprinkler (3.1.13)

3.1.7

housing assembly

escutcheo

ornamental or protective component(s) around the hole from which the sprinkler (3.113) penetj
the plane off the ceiling or the wall

Note 1 to enfry: See Figure 3.

Note 2 to enflry: For the purposes of this document, housing applies to recessed and corcealed sprinklers (3.9.2

3.1.8
orientation A

orientation|with the airflow perpendicular to both the waterway axis and the plane of the frame 3
and with the heat responsive element upstream of the frame arm$

Note 1 to enfry: See Figure 1.

’e

Key
1  tunnel t¢st section (elevation yiew)
a  Airflow.

Figure 1 — Orientation A

3.19
orientation B

orientation 'with-the-a A-perpetdiets AEeE RS
and with the heat responsive element downstream of the frame arms

Note 1 to entry: See Figure 2.

ates

rms

2 © IS0 2021 - All rights reserved
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Key

ISO 6182-

1 tunnel test section (elevation view)

a

3.1.10
protective covers

protgective caps or straps intended to provide temporary protection (for sprinklers (3.1
shipping, handling and installation
3.1.11
response time index
RTI
meagure of sprinkler sensitivity determined by Formula (1)
RTI = tu
whefe
f is equal to the time constant, iniseconds, of the heat-responsive element;
/ is the gas velocity, in metets)per second.
Note{1 to entry: The response timesindex is expressed in units of (m-s)%.5,

3.1.12
seryice load

com

the ¢quivalent force-0fthe rated pressure on the inlet

3.1.13

spri
ther
stre

Note

1:2021(E)

irfiow.

Figure 2 — Orientation B

bined force exerted-en the sprinkler body by the assembly load (3.1.2) of the sprinkler

nkler
mosensitive device designed to react at a predetermined temperature by automatically
hm’of water and distributing it in a specified pattern and quantity over a designated ar¢

.13) during

)

[3.1.13) and

releasing a
A

1 to entry: These devices may sometimes be referred to as a sprinkler head.

3.1.14

standard orientation
orientation that produces the shortest response time with the axis of the sprinkler inlet perpendicular
to the airflow

Note 1 to entry: In the case of symmetrical heat-responsive elements, standard orientation is with the airflow
perpendicular to both the axis of the waterway and the plane of the frame arms; in the case of non-symmetrical
heat-responsive elements, it is with the airflow perpendicular to both the waterway axis and the plane of the
frame arms which produces the shortest response time.

© IS0 2021 - All rights reserved
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3.2 Types of sprinklers according to type of responsive element

3.2.1

electrically activated sprinkler

EAS

sprinkler (3.1.13) that is equipped with an integral means of activation using electricity

3.2.2
sprinklers
SMA

with monitoring of activation

sprinkler (3.1.13) that is equipped with an integral means of monitoring of activation using electricity

3.2.3
electrically
EAS-M
sprinkler (3]
of activatio

3.2.4

r activated sprinkler with monitoring of activation

1.13) that is equipped with an integral means of activation using electricity-and monitc
1

fusible element sprinkler

sprinkler (3]

3.2.5

glass bulb
sprinkler (3
pressure re

3.3 Type

3.31
convention
C

sprinkler (3|
protection :

3.3.2

flat spray §
F

sprinkler (3|
85 % to 10
expected w

1.13) that opens under the influence of heat by the melting of a écomponent

sprinkler
.1.13) that opens under the influence of heat by thetbursting of the glass bulb thr
Sulting from expansion of the fluid enclosed therein

s of sprinklers according to type of water distribution

al sprinkler

1.13) giving spherical water distribution directed downward and at the ceiling for a def
irea such that 40 % to 60 % of the'total water flow is initially directed downward

prinkler

1.13) giving water{distribution directed downward for a definite protection area such
D % of the totaltwater flow is initially directed downward with a wider spray angle
ith a spray sprinkler (3.3.3)

Note 1 to enflry: This type of sprinkler is used in storage racks and other shallow areas in some countries.

3.3.3

ring

ugh

inite

that
than

spray sprilrkler
S

sprinkler (3.1.13) giving paraboloid water distribution directed downward for a definite protection

area such that 80 % to 100 % of the total water flow is initially directed downward

3.3.4

domestic sprinkler

D

sprinkler (3.1.13) intended to provide control of fire in domestic occupancies

3.3.5

extended coverage sprinkler

EC

sprinkler (3.1.13) with a specified area of coverage which is larger than the standard sprinkler coverage

areas

© ISO 2021 - All rights reserved
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3.3.5.1

extended coverage light hazard sprinkler

ECLH

sprinkler (3.1.13) having a specified area of coverage which is larger than the standard sprinkler
coverage areas and intended for use in occupancies or portions of occupancies where the quantity and/
or combustibility of contents is low, such as office spaces

3.3.5.2

extended coverage ordinary hazard sprinkler
ECOH

sprinkler (3.1.13) having a specified area of coverage which is larger than the standard sprinkler
coverage areas and intended for use in occupancies or portions of occupancies where the gantity and/
or cgmbustibility of contents is moderate to high

3.3.5.3
extdnded coverage storage sprinkler
ECS

sprinkler (3.1.13) having a specified area of coverage which is larger than the standar{d sprinkler
covgrage areas and intended to protect stockpiles of commodities in building structures, such as

sprinkler (3.1.13) having a standard area of coverage (typically 9 m? maximum) and intended to protect

sprinpkler (3.1.13) that is intended to providéJearly suppression of a fire when protecting sftockpiles of
commodities in building structures suchas storage facilities

3.4 | Types of sprinklers according to position

3.4.
horizontal sidewall sprinklér

sprinkler (3.1.13) arranged such that the orifice directs the water stream horizontally owards the
deflgctor giving a one-sided distribution pattern

pendent sprinkler

sprinkler.(3.1.13) arranged such that the orifice directs the water stream downwards towards the
deflg¢ctor

3.4.3

vertical sidewall sprinkler

w

sprinkler (3.1.13) arranged such that the orifice directs the water stream upwards or downwards
towards the deflector giving a one-sided water distribution

344
upright sprinkler
U

sprinkler (3.1.13) arranged such that the orifice directs the water stream upwards towards the deflector
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3.5 Special types of sprinklers

3.51
coated sprinkler
sprinkler (3.1.13) that has a factory-applied coating for corrosion protection

Note 1 to entry: For this document coated sprinkler does not include coatings intended for aesthetic purposes.

3.5.2
concealed sprinkler
recessed sprinkler (3.5.6) having a cover plate

Note 1 to entlry: See Figure 3 a).

N

2 3

a) Concealed sprinklep

b) Recessed sprinkler

L
c) Flush sprinkler
Key
1 ceiling
2 housing assembly
3 cover plate
4  escutcheon

Figure 3 — Flush, concealed, and recessed sprinklers
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3.5.3

dry sprinkler

assembly comprising of a sprinkler (3.1.13) mounted at the outlet of a special extension with a seal at the
inlet that prevents water from entering the extension until it is released by operation of the sprinkler

Note 1 to entry: These sprinklers may consist of pendent, upright, sidewall and other types.

3.54

flush sprinkler

for pendent sprinklers (3.4.2), all or part of the body is mounted above the lower plane of the ceiling, but

all of the heat-responsive collector is below the lower plane of the ceiling; for sidewall sprinklers, the
Rter 15 wititin the wall, butthe hTeat-TeSponsive Coltector Proje itto tire Toom beyond the plane

e wall

Note|1 to entry: See Figure 3 c).
Note|2 to entry: These are not typically frame arm sprinklers.
[SOURCE: ISO 6182-1:2014, 3.5.4, modified — Notes to entry added]

3.5.5
multiple orifice sprinkler
sprinkler (3.1.13) having two or more outlet orifices arranged to distribute the water digcharge in a
spedified pattern and quantity for a definite protection area

Note|1 to entry: Multiple orifice sprinklers are not included in the'scope of this document.

3.5.6
recgssed sprinkler
sprinkler (3.1.13) of which all or part of the body; other than the thread, is mounted within a recessed
houging

Note|1 to entry: See Figure 3 b).

3.5.7
sprinkler with water shield
sprinkler (3.1.13), intended for.use in racks or beneath open grating, which is provided with a water
shield mounted above the heat-responsive element to protect it from water discharged by sprinklers at
highler elevations

Note|1 to entry: Sprinklers’with water shields may be a single unit that is assembled by the manufacturer or a
combination of sprinkler'and water shield (which in some countries are evaluated separately from the sprinkler
apprpval) assembléd on site.

3.6 | Types.of sprinklers according to sprinkler sensitivity

3.6.1
fastiresponse sprinkler
sprinkler (3.1.13) with a response time index (3.1.11) (RTI) < 50 (m-s)?5 as determined in 6.18 or for flush
(3.5.4), concealed (3.5.2) and recessed sprinklers (3.5.6), a maximum response time as determined in
6.19

3.6.2

special-response sprinkler

sprinkler (3.1.13) with an average response time index (RTI) (3.1.11) of between 50 (m-s)%5 and 80
(m.s)O,S
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standard-response sprinkler
sprinkler (3.1.13) with a response time index (RTI) (3.1.11) of between 80 (m-s)?> and 350 (m-s)%> as
determined in 6.18 or for flush (3.5.4), concealed (3.5.2) and recessed sprinklers (3.5.6), a maximum
response time as determined in 6.19

4 Product consistency

4.1 Quality control programme

It shall be t
that produgd

4.2 Leak

Every many
at least twi

4.3 Glass

Each glass i
as indicated

The bubble
be heated i
range of the
in accordar
again be ex
by the glasg

5 Produ

5.1 Gene
All sprinkle

NOTE T
of sprinkler

5.2 Dyna3d

The closurdg

he responsibility of the manufacturer to implement a quality control programme to en
tion continuously meets the requirements of this document.

resistance testing

factured sprinkler shall pass a leak resistance test equivalent to a hydrostatic pressu
'e the rated pressure for at least 2 s.

bulb integrity test

ulb sprinkler assembly shall be evaluated for glass bulb cracking, breaking, or other dar
by the loss of fluid. The test shall be conducted after thédeakage test.

in each glass bulb shall be examined at room ambienttéemperature. The sprinkler shall
h a circulating air oven or liquid bath to 5 °C belew the minimum operating temperg
sprinkler. The bubble shall then be examined to determine the bubble size has been red
ce with the glass bulb manufacturer's spegifications. After cooling, the bubble size

hmined to determine the bubble returnedto the original size within the tolerance allg
bulb manufacturer.

ct assembly

ral

his requirementdoes not apply to units intended for assembly/adjustment on site, e.g. combina|
ind housing.assemblies/escutcheons or the assembly of the cover plate to concealed sprinklers

imicQ-ring seals

of the water way shall not be achieved by the use of a dynamic O-ring or similar seal

sure

re of

hage

then
ture
iced
hall
wed

rs shall be designed and manufactured such that they cannot be readily adjusted, dismantled
or reassemlpled.

tions

that

moves during operation or is in contact with a component that moves during operation.

5.3 Rated pressure

5.3.1 All sprinklers, other than storage and ESFR, shall have a rated pressure of not less than 1,2 MPa

(12 bar).

5.3.2 Storage and ESFR sprinklers shall have a rated pressure of 1,2 MPa (12 bar).
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5.4 Dry sprinklers

When installed with the intended fittings specified in the manufacturer’s installation instructions, dry
sprinklers in dry systems shall be constructed to minimize the potential to accumulate water, scale and
sediment on the sprinkler inlet. The sprinkler inlet shall also be constructed so as not to substantially

impact the sprinkler K-factor or pressure loss through the fitting.

5.5 Escutcheons

Escutcheons for sprinklers shall be constructed of a metallic material.

6 Requirements

6.1 | General

6.1.1 Electrically activated sprinkler and monitoring of activation
6.1.]
actiy

elen

.1 Where an activation element or monitoring of activation is\required for testing,
ated sprinklers shall comply with the requirements described herein with their integr3
ent installed.

6.1.1.2 Where sprinkler operation is required as a part:of a test, the sprinkler shall be
the |ntended manner using the detection and control €quipment or electrical power re
the manufacturer as being suitable for use with the.eléctrically activated sprinkler and sp
morJincoring of activation.

.1.3 During fire testing, the maximum delay time between the detection of a fire to the r¢
inkler shall be included into the test parameters.

6.1.1.4 Electrical components used teo'activate or monitor the sprinkler shall comply with
requirements of SO 7240.

6.1.1.5 For an electrically activated sprinkler that incorporates a glass bulb or fusible
a sefondary means of operation, the glass bulb or fusible element shall comply with t
requirements of this doeument with the electrical components attached.

6.1. Orifice size

6.1.2.1 Allsprinklers shall be constructed with a single orifice so that a sphere of diametsg
pass|through the orifice in the sprinkler, with the exceptions specified in 6.1.2.2 and 6.1.2.3.

electrically
1] activation

operated in
ferenced by
"inkler with

blease of the

the relevant

element as

he relevant

r 8 mm can

6.1.2.2 In those countries where 6 mm or 8 mm orifice automatic sprinklers are accepta

ble, and the

sprinklers are used together with a strainer in the system or in each sprinkler, a 5 mm sphere may be
used for checking the size of the orifice.

6.1.2.3 Domestic sprinklers shall be constructed so that a sphere of diameter 5 mm can pass through
the sprinkler.

6.1.3 Nominal thread sizes

Nominal thread sizes shall be in accordance with Table 1 and suitable for fittings threaded in accordance
with ISO 7-1 in regions where this document is applicable. The dimensions of all threaded connections
should conform to International Standards where applied or shall conform to national standards where
International Standards are not applicable.
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Table 1 — Nominal thread sizes

Sprinkler flow constant, K Thread size
(1/min)/ (barl/2) (mm)

57+3 10 or 15
804 15
1156 15o0r 20
160+ 8 15 or 20

202+10 20

242 + 12 20

323+16 25

36318 25

404 =20 25

NOTE Dry sprinklers can have thread sizes larger than those shown in this table.

6.2 Maximum coverage areas and spacing

6.2.1 Penfent and upright domestic, ECLH, and ECOH sprinklers shall have a square area of covdrage
not exceedihg 37,2 m?2 with sprinkler spacing in nominal 0,5 m incremerfts.

6.2.2 Domestic sprinklers shall be permitted to have a 4,6 m by4,6 m spacing as described in 7.31.2

6.2.3 Sid¢gwall domestic sprinklers, ECLH, and ECOH shall*have an area of coverage not exceeding
37,2 m?Z with sprinkler spacing in nominal 0,5 m increments.

6.2.4 Penfent and upright ECSS shall have an area of coverage not exceeding 18 m?2 with sprinkler

spacing in nominal 0,5 m increments.

6.3 TemIerature ratings and colour eoding

The marke
Table 2.

NOTE Se¢e 8.1 for concealed, flush, coated, and plated sprinklers.

Table.2 — Nominal temperature rating and colour coding

nominal temperature rating and colour coding of sprinklers shall be in accordance with

Glass bulb sprinklers Fusible element sprinklers
Marked nominal Marked nominal

tempperature rating Liquid colour code temperature rating czrolfril:(rile
°C °C
57 orange 57to 77 uncoloured
68 red — —
79 yellow 80 to 107 white
93 green — —
107
121 blue 121 to 149 blue
141
163 mauve 163 to 191 red
182

10
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Glass bulb sprinklers Fusible element sprinklers
Marked nominal Marked nominal
. . . Yoke arm
temperature rating Liquid colour code temperature rating ]
oC oC colour code
204 204 to 246 green
227 260 to 302 orange
black
260 A 320 to 343
343

etween the
s measured

s measured

embly load.

6.4 | Service load and strength of sprinkler body (see 7.4)

6.4.1 The sprinkler body shall comply with the requirements of 6.4.2 or 6.4.3

6.4.2 The sprinkler body shall not show permanent elongation of more than 0,2 % K
load}bearing points of the sprinkler body after being subjected to twice the service load 4
according to 7.4.1 or 7.4.2.

6.4. The sprinkler body shall not show permanent elongdtion of more than 50 % of the sprinkler
body with the design load being applied after being subjectéd to twice the assembly load a
according to 7.4.3.

6.4.4 The manufacturer shall specify the averagexand upper limits of the service or ass|

Thege values shall not be exceeded when tested in.accordance with 7.4.1, 7.4.2, or 7.4.3 as apjplicable.
6.5 | Strength of heat-responsive elemeént (see 7.5)

6.5.1 Glass bulb elements

Whe
limit
serv
the s
disti

NOT

n tested in accordance with'Z5, glass bulb elements shall have a design strength low
(LTL) on the strength distribution curve of at least twice the upper tolerance limit
ice load distribution curyeé based on calculations with a degree of confidence (y) of 0,99
amples (P). Calculations will be based on normal or Gaussian distribution, except wh

ibution can be shown to be more applicable due to manufacturing or design factors.

D See Figure 4.

br tolerance
UTL) of the
for 99 % of
ere another
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load, st

frequen

service

Fength
Cy

oad curve

5 average design strength
6  design strengthicurve

UTL

X

Y

1  average|service load
2

3

4 LTL

Figure 4 — Strength curve

6.5.2 Fudible elements
A fusible hept-responsive element in the:ordinary temperature range shall be designed to:

a) sustainla load of 15 times its design load corresponding to the maximum service load measfired
according to 7.5 for a period\of 100 h when tested in accordance with 7.5.2.1

or
b) demongtrate the ability to sustain the design load when tested in accordance with 7.5.2.2

NOTE S¢e Annex-B.

6.6 Leak|réesistance and hydrostatic strength (see 7.6)

6.6.1 A sprinkler shall not show any sign of leakage when tested according to 7.6.1.

6.6.2 A sprinkler shall not rupture, operate, or release any parts when tested according to 7.6.3.

6.7 Thirty-day leakage resistance (see 7.7)

When tested in accordance with 7.7, sprinklers shall not leak or sustain any mechanical damage.
Following completion of 7.7, the sprinklers shall meet the requirement of 6.6.1 and show no evidence of
distortion or other mechanical damage.
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6.8 Vacuum resistance (see 7.8)

Sprinklers shall not exhibit distortion or mechanical damage and shall meet the requirements of 6.6.1
after being subjected to the testin 7.8.

6.9 Water hammer (see 7.9)

Sprinklers shall not leak during or after the pressure surges described in 7.9. After being subjected to
the test according to 7.9, they shall show no signs of mechanical damage, shall meet the requirement of
6.6.1, and shall operate when functionally tested to the requirements of 6.20 at a pressure of 0,035 MPa

(0,35 bar) only

6.1( Vibration (see 7.10)

Sprinklers shall be able to withstand the effects of vibration without deterioration whe

n tested in

accordance with 7.10. After the vibration test of 7.10, sprinklers shall show noisible deterioration and
shal| meet the requirements of 6.6.1 and 6.18.1, or be in accordance with 6:19 for flush, copcealed and
recefsed sprinklers.

6.11 Deflector strength (see 7.11)

The (deflector and its supporting parts shall not sustain significant damage as a result of the deflector
strength test specified in 7.11.

If miinor damage is noted, testing in accordance with-6.28 can be carried out to demonstrate
confprmance.

NOTE In most instances, visual examination of the sprinkler is sufficient to establish conformance with
6.11,

6.12 Water shield rotation (see 7.12)

Rotdtion of the water shield shall not alter the sprinkler service load when evaluated in|accordance
with 7.12.

6.13 Impact (see 7.13)

6.13.1 Sprinklers shallkshow no fracture or deformation and shall meet the requirements pf 6.6.1 and
6.18{1 or in accordance with 6.19 for flush, concealed and recessed sprinklers after the injpact test of
7.13[1. If the spfitikler is deformed during testing, water distribution testing in accordande with 6.28
shall be required.

6.13.2 -The water shield of a water-shield sprinkler shall not separate or bend sufficiently to impair

sprinkler function as a result of the impact testin 7.13.2.

6.14 Protective covers (see 7.14)

6.14.1 Sprinklers may be equipped with protective covers that are designed to remain in place during
installation and be removed before the sprinkler system is placed in service.

6.14.2 Glass bulb sprinklers equipped with protective covers shall comply with the impact test for
protective covers and marking requirements, Section 7.14 and 8.3.

6.14.3 A glass bulb sprinkler, with the protective cover installed, shall not be damaged or leak and the

cove

r shall remain in place when tested as described in 7.14.
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6.14.4 Protective covers shall be designed not to allow damage to the sprinkler and the heat sensing
element during assembly of the sprinkler, installation of the sprinkler, and removal of the cover. Removal
shall be possible without tools unless specified by the manufacturer.

6.15 Rough usage (see 7.15)

A sprinkler shall withstand the effects of rough usage without deterioration of its performance
characteristics. After the test of 7.15, sprinklers shall comply with the leak requirement of 6.6.1 and
6.18.1, or in accordance with 6.19 for flush, concealed and recessed sprinklers.

6.16 Dry gprinklerairtightmess({see 7-16)

When tested as described in 7.16.1 and 7.16.2, the connection of the extension nipple to the(inlet|seal
assembly for a dry-type pendent or sidewall sprinkler shall not exhibit leakage at any air pressure from
0 kPa to 100 kPa (0 bar to 1 bar) when the pressure is applied externally to this connection:

6.17 Operfating temperature (see 7.17)
Sprinklers ghall be verified to operate within a temperature range, in accordance with Formula 2:

t=x%((,035x+0,62) for temperature ratings of less than 204 °C, (2)

or

t=x%((,07x+0,62) for temperature ratings of 204 °C or gseater.

where
t i the temperature range, rounded to the'nearest 0,1 °C;
X i the marked nominal temperaturexating;

NOTE S¢e Table 2.
6.18 Sensjtivity — response time index (RTI) (see 7.18)

6.18.1 Pre-exposure RTI

6.18.1.1 Standard-, §pecial- and fast-response sprinklers shall meet the RTI limits as defingd in
3.6.1 through 3.6.3 when tested in the standard orientation in accordance with 7.18.

6.18.1.2 Fqr flush;concealed and recessed sprinklers, see 6.19.

6.18.1.3 ESFR sprinklers shall have an RTI not exceeding 36 (m-s) V> when tested in orientations A and
B as described in 7.18.1.3.

An ESFR sprinkler having an RTI greater than 36 (m-s)1/2 but not exceeding 50 (m-s)1/2 shall be permitted
when fire suppression can be demonstrated through additional large-scale fire tests described in 7.31.7
for the sprinklers utilizing a higher RTI heat responsive element in the as received condition.

6.18.1.4 Domestic and extended coverage sprinklers shall meet the requirements for fast response
sprinklers.
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After exposure to the corrosion test according to 6.26.3, 6.26.4, and 6.26.5, sprinklers shall be tested
in the standard orientation in accordance with 7.18.1 for sprinklers other than ESFR sprinklers, and
orientation A for ESFR sprinklers, to determine the post-exposure RTI. All post-exposure RTI values
shall be calculated as in 7.18.2. The values determined shall meet one of the following:

a) none of the post-exposure RTI values shall exceed the limits referenced in 6.18.1;

b) the average RTI value shall not exceed 130 % of the average unexposed samples.

6.19 Sensitivity test of flush, concealed and recessed sprinklers (see 7.19)

6.19.1 General
Flush, concealed and recessed sprinklers shall meet the requirements of either.6119.2 or 6.1

Whdn flush, recessed and concealed sprinklers are not identified as to re§ponse type, any
methods in 6.19.2 through 6.19.3 may be used.

6.19

6.19
flush
stan
that

6.19
resp
desd

T

.2 Room response test (see 7.19.2)

P.3.

 of the test

.2.1 When tested in accordance with 7.19.2, standard’response and standard-response ECOH
, concealed and recessed sprinklers shall operate such:that the mean response time and unbiased
Hard deviation provide computed statistical tolerance’limits (see Annex F) with 95 % confidence

99 % of the sprinklers tested do not exceed the applicable time limit described in Table

B.

.2.2 When tested in accordance with 7.19:2¢fast-response, domestic, fast-response ECLH and fast-
pnse ECOH flush, concealed and recessed sprinklers shall operate within the applicable time limit

ribed in Table 3.

hble 3 — Room sensitivity operating time requirements for flush, concealed and recessed

sprinklers
Sprinkler Sprinkler
Sprinkler type temperature rating | temperature rating
of 77 °C or less of 79 °Cto 107 °C
Stafidard-response 231s 189 ¢
Fast-response 75s 75s
Domestic 75s 75s
Fast-response ECLH 75s 75s
Standard-response ECOH 150s 120s
Fast-response ECOH 55s 55s

6.19.3 Plunge test (see 7.19.3)

6.19.3.1 When tested in accordance with 7.19.3, flush, concealed and recessed sprinklers shall operate
such that the mean response time of three samples tested at each of the test conditions specified in

© IS0 2021 - All rights reserved
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Table 5 does not exceed the theoretical maximum response time (¢,,,,) calculated in accordance with

Formula (3):

Inf1-—=
t  =RTI* g (3)
max \/;
where
tmax 1S the maximum permitted response time, expressed in seconds;

RTI i4the maximum permitted RTI taken from Table 4;

i the temperature difference, expressed in degrees Celsius (°C), between the maximum’permjtted
operating temperature of the sprinkler, in accordance with 6.17 and the ambienttemperature;

AT, iqthe temperature difference, expressed in degrees Celsius (°C), between(the gas tempergture
in the test section of the tunnel, taken from Table 5, and the ambient temmperature.

u i the gas velocity in the test section of the tunnel, expressed in metres per second (m/s), taken
fjom Table 5.

6.19.4 Aftdr exposure to the corrosion test according to 6.26.3, 6.26.4, and 6.26.5, sprinklers shall be
tested in acfordance with 7.19. The mean time of operation after.éxposure shall be equal to or less fthan
1,30 multip|e of the mean time of operation of sprinklers not subjected to the corrosion test.

Table 4 — Maximum permitted RTI

RTI
Sprinkler response
(m-s)05
Standard 350
Special 80
Fast 50

Tahle 5 — Sensitivity tést'conditions for flush, concealed and recessed sprinklers

Gas temperature Gas velocity Applied vacuum
Test cpndition
oC m/s mm Hg?
1 135 2,6 0,007
2 135 3,5 0,007
3 197 2,6 0,010
4 197 35 0,010
5 290 2,6 0,013
6 290 3,5 0,013
a 1 mm Hg=133,322 4 Pa

6.20 Lodgement (see 7.20)

When tested in accordance with 7.20, the sprinkler shall open and any lodgement of released parts shall
be cleared within 10 s of release of the heat-responsive element.
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6.21 Heat exposure (see 7.21)

6.21.1 Glass bulb sprinklers

1:2021(E)

There shall be no damage to the glass bulb element when the sprinkler is tested according to 7.21.1.

6.21.2 All sprinklers

Sprinklers shall withstand exposure to increased ambient temperature without evidence of weakness
or failure when tested according to 7.21.2.

6.2 1|.3 Coated sprinklers

In a
with
coat

6.27

6.22

Wax
to c:
exce

6.22
All

ddition to meeting the requirement of 6.21.2 in an uncoated version, coated/sprinklers shall

stand exposure to increased ambient temperatures without evidence of weakness or f
ng when tested according to 7.21.3.

Sprinkler coatings (see 7.22)

.1 Evaporation of wax and bitumen

es and bitumens used for coating sprinklers shall not contain volatile matter in quantiti
iuse shrinkage, hardening, cracking, or flaking of thesapplied coating. The loss in ma
ed 5 % of that of the original sample when tested accepding to 7.22.1.

.2 Resistance to low temperatures

foatings used for sprinklers shall not crack or flake when subjected to low temp)

accordance with 7.22.2.

6.23

Glas
shod
(0,3!

6.24
Opel

} Thermal shock for glass bulb-sprinklers (see 7.23)

5 bulb sprinklers shall not be ‘damaged when tested according to 7.23. Following f
k exposure, the sprinkleryshall comply with 6.20 when tested with an inlet pressure o
b bar).

} Resistance to-heat (see 7.24)

1 sprinklerseshall be resistant to high temperatures when tested in accordance with

expq
orifi

ord

hilure of the

bs sufficient
ss shall not

eratures in

he thermal
f 0,035 MPa

7.24. After

sure, the sprinkler shall not fracture or break. If visual deformation is observed on the sprinkler

e it shallumeet the requirements of 6.27. If visual deformation is observed on the spri
flectoryit shall meet the requirements of 6.28.

nkler frame

Sprinklers shall be resistant to low temperatures when tested in accordance with 7.25. After exposure,
the sprinkler shall either be visibly damaged, leak subsequent to thawing at a pressure not exceeding
0,05 MPa (0,5 bar), or be undamaged. Sprinklers not visibly damaged or leaking at a pressure not
exceeding 0,05 MPa (0,5 bar) shall meet the requirements of 6.6.1 and shall meet the RTI requirements
of 6.18.1.
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6.26 Corrosion (see 7.26)

6.26.1 Stress corrosion for copper-based alloy components (see 7.26.1)

When tested in accordance with 7.26.1, each sprinkler shall not show any cracks, signs of delamination
or failure that can affect its ability to function as intended.

6.26.2 Stress corrosion for stainless steel components (see 7.26.2)

Sprinklers having components consisting of stainless steel alloys shall be subjected to 7.26.2. The

stainless st
from the fra

6.26.3 Sul

Coated and
water vapo

Following e

a) tested at 0,035 MPa (0,35 bar) in accordance with 6.20; or

b) meet t‘]Le requirements of 6.19.4 for concealed and recessed sprinklers or the requiremen
6.18.2 for other types of sprinklers.

Following exposure, half of the fusible element sprinkler, samples shall be functionally tg

at 0,035 MPa (0,35 bar) only in accordance with 6.20 andthe remaining samples shall meet

requiremerjts of 6.19.4 for flush, concealed and recessed sprinklers or the requirements of 6.18.

other types|of sprinklers.

6.26.4 Hydrogen sulphide corrosion (see 7.26.4)

Coated and
when condi

Following e
a)
b)

tested :

meet th

6.18.2 for other types‘of sprinklers.

Following

at 0,035 M
requiremen
other types

el comnonents shall nat chow evidence of fracture distortion—or-imnendina cnhar"tion
o p o eH SO0y v e e Ot & a5 tO O O p e E S Pt

me when tested as described in 7.26.2.

phur dioxide/carbon dioxide corrosion (see 7.26.3)

uncoated sprinklers shall be resistant to sulphur dioxide / carbon dioxide,saturated
- when conditioned in accordance with 7.26.3.

kposure, glass bulb sprinkler samples shall either be:

uncoated sprinklers shall be resistant to hydrogen sulphide saturated with water v|
fioned in accordance with 7.26:4.

kposure, glass bulb sprinkler samples shall either be:
it 0,035 MPa (0,35 bar))in accordance with 6.20; or

e requirements 0f6.19.4 for flush, concealed and recessed sprinklers or the requiremen

pxposure~Half of the fusible element sprinkler samples shall be functionally tg
Pa (0,35xbar) only in accordance with 6.20 and the remaining samples shall meef
ts of '6:19.4 for flush, concealed and recessed sprinklers or the requirements of 6.18.
afsprinklers.

with

ts of

sted
the
Y for

Apor

ts of

sted
the
P for

6.26.5 Salt spray loading (see 7.26.5)

Coated and uncoated sprinklers shall be resistant to salt spray when conditioned in accordance with

7.26.5.

Following e

a)

or

xposure, glass bulb sprinkler samples shall either be:

tested at 0,035 MPa (0,35 bar) in accordance with 6.20;

b) meetthe requirements of 6.19.4 for flush, concealed and recessed sprinklers or the requirements of
6.18.2 for other types of sprinklers.

18
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Following exposure, half of the fusible element sprinkler samples shall be functionally tested
at 0,035 MPa (0,35 bar) only in accordance with 6.20 and the remaining samples shall meet the
requirements of 6.19.4 for flush, concealed and recessed sprinklers or the requirements of 6.18.2 for

othe

r types of sprinklers.

6.26.6 Moist air exposure (see 7.26.6)

Sprinklers shall be resistant to moist air exposure when tested in accordance with 7.26.6. Following
exposure, the sprinklers shall be functionally tested at 0,035 MPa (0,35 bar) only in accordance with

6.20

6.26

Follg
7.26
(0,5

6.26
Spri

expq
144

a)
b)
6.2
The

whe

With
Tabl

For
desi
K, (c

.7 Dry-type sprinkler deposit loading (see 7.26.7)

wing exposure to a carbon dioxide-sulphur dioxide atmosphere in accordance with
7.3, the internal components of a dry-type sprinkler shall function as intended whe|
bar) air pressure is applied to the sprinkler inlet and the heat responsive element is op¢

.8 Dezincification of brass parts (see 7.26.8)

hkler components that are made of a copper alloy containing more than 15 % zinc af
sed to system water shall not exhibit the following after exposure to a copper chloride
hours:

An average dezincification depth exceeding 100 um; and

An individual reading of dezincification depth exceeding 200 pm.

[ Water flow constant (see 7.27)

flow constant, K, for sprinklers is determined by Formula (4):

K =q/\p

Fe
f is the flow rate, expressed in litres per minute.;
D is the pressure; expressed in bar.

the exception'domestic sprinklers, the flow constant, K, for sprinklers shall be in acco
e 6 when determined by the test method given in 7.27.

id normally
solution for

(4)

rdance with

bn dnd installation instructions shall be verified using the test method of 7.27. Each fl

constant,

Homestic sprinklers, the value of the nominal flow constant, K, published in the ma%nvljfacturer’s

hlculated) shall be within £5 % or #3 units of the manufacturer’s value, whichever is greater.

Table 6 — Flow constant requirements

Sprinkler Nominal fl(;(w constant, Tolerance for | Tolerance for
type (I/min)/(barl/2) wet type dry type
Spray 57 +3 +5

80 *4 *6
115 +6 +9
Flat 80 +4 +6
115 +6 *9
NOTE 1(1/min)/(bar1l/2)=0,003 2 (m3/min)/(MPal/2).

© IS0 2021 - All rights reserved
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Table 6 (continued)

Sprinkler Nominal fl(;(w constant, Tolerance for | Tolerance for
type (1/min)/(bar'/2) wet type dry type
ECLH 80 +4 +6

115 +6 +9
160 +8 +12
202 +10 +15
ECOH 160 +8 +12
202 +10 +15
ECSS 242 +12 +18
363 +18 27
SCSS 160 +8 +12
202 +10 +15
242 +12 +18
283 +14 +27
363 +18 +27
ESFR 202 +10 +15
242 12 +18
323 +16 +24
363 +18 27
404 +20 +30
NOTE 1(1/min)/(bar1/2)=0,003 2 (m3/min}/(MPal/2).

6.28 Watdr distribution (see 7.28)

6.28.1 General

6.28.1.1 Ag§ referenced in

applicable requirements of column 2.

Table 7, (sprinklers tested in accordance with column 3 shall meef the

6.28.1.2 Elements of integraleans of activation using electricity and/or monitoring of activgtion

should not interfere with theSprinkler’s water distribution characteristics.

Table 7 — Requirements and test methods by sprinkler type

SprinklenType

Requirements

Test method

Pendent $pray sprinkler, P

See 6.28.2.1 and 6.2

8.2.2

See 7.28.2.1 and 7.28.2.2

Upright spray sprinkler, U
Dry pendent
Dry upright
Flat spray, F

Conventional, C

Recessed sprinkler, P

Concealed sprinkler

Flush pendent

See 6.28.2.1

See 7.28.2.1

20
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Sprinkler Type

Requirements

Test method

S

idewall spray sprinkler, H
Spray sprinkler, W
Recessed sprinkler, H
Recessed sprinkler, W
Dry sidewall
Flush sidewall

See 6.28.2.3

See 7.28.2.3

Domestic pendent

Domestic upright

See 7.28.3.1,7.28.3.1.1\a

hd 7.28.3.2

Domestic sidewall

See 7.28.3.1,7.28:3.1.2 a

nd 7.28.3.2

endent extended coverage

See 2284.1 and 7.48.4.3

light hazard (ECLH)

Uprjght extended coverage light
hazard (ECLH)

Sigewall extended coverage
light hazard (ECLH)

P¢ndent extended coverage
brdinary hazard (ECOH)

pright extended coverage
prdinary hazard (ECOH)

ESFR pendent, K-202
ESFR pendent, K-242

See 7.28.4.2 and 7.48.4.3

See 7.28.5

e

See 6.28.6 and"6.28.7 See 7.28.6 and 7.48.7

6.28.2 Spray, flat spray, conventional and-dry sprinkler water distribution (see 7.28.2)

6.28.2.1 For other than sidewall types, the number of containers having less than 50 % o¢f the water
coverage as specified in column_2vof Table 22, shall not exceed the permitted number of containers with
a lower content of water, as specified in column 6 of Table 22.

6.28.2.2 The water discharge of sprinklers downward from the deflectors shall be:
— A0 % to 60 % fer<conventional sprinklers,

— B5 % to 100,% for flat spray sprinklers, and

— B0 % te-200 % for spray sprinklers.

NOTE This requirement does not apply to recessed, flush, concealed, and sidewall sprinklers.

6.28.2.3 In the area between the sidewall sprinklers, the back wall shall be completely wetted from the
floor up to 1,2 m below the deflector (see Figure 26).

The total quantity of water collected along the back wall shall be a minimum of 3,5 % of the total water
discharged from the sprinklers during the test.

For sidewall sprinklers having a nominal K-factor of 80 (1/min)/(bar”) or less, the water flow rate shall
be 57 I/min for each sprinkler. The average water collection rate in the containers shall be not less than
2 mm/min and the minimum water collection rate in any individual pan shall be 1,2 mm/min.

For sidewall sprinklers having a nominal K-factor of 115 (1/min)/(bar*), the water flow rate shall be
78 1/min for each sprinkler. The average water collection rate in the containers shall be not less than
2,8 mm/min and the minimum water collection rate in any individual pan shall be 1,2 mm/min.
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6.28.3 Domestic sprinkler water distribution (see 7.28.3)

6.28.3.1 Horizontal surfaces

When installed in accordance with the manufacturer's design and installation instructions and tested
as described in 7.28.3.1, a sprinkler shall distribute water over a horizontal surface such that the
discharge density collected in any single 300 mm x 300 mm collection pan within the design area shall
be at least 0,8 mm/min, except that:

a) no more than four collection pans in each quadrant shall be allowed to be at least 0,6 mm/min for
upright and pendent sprinklers; and

b) no mork than eight collection pans shall be allowed to be at least 0,6 mm/min for each half(split
along the sprinkler centreline) of the design area for sidewall sprinklers.

6.28.3.2 Vertical surfaces

When installled in accordance with the design and installation instructions and tested as describgd in
7.28.3.2, a sprinkler shall distribute water over vertical surfaces as follows:

a) Walls within the coverage area shall be wetted to at least 700 mm of the.ceiling with one sprinkler
discharjging at the specified design flow rate.

b) For sqyare coverage areas, each wall within the coverage areashall be wetted with at least|5 %
of the dprinkler flow; for rectangular coverage areas, each wall within the coverage area shall be
wetted|with a proportional water amount based on 20 % of the total sprinkler discharge calcullated
in accofdance with Formula (5):

|
Ao = P2 | 7" (5)
p
where
A., idtherequired amount of water‘collected on a wall, expressed in percent;
L, i the wall length, expresseéd.in metres;
Ip id the total perimeter.of coverage area, i.e. the length of all walls combined, expressed in mejtres.

6.28.4 Extpnded coveragelight hazard sprinkler water distribution (see 7.28.4)

6.28.4.1 Upright and pendent sprinklers shall be evaluated using one quadrant of the room as shown in
Figure 30 and Figute'31. Sidewall sprinkler distributions shall be measured utilizing one half of the floor
area as shO\}‘vn in Figure 32. In all cases, a space of 25 mm shall be maintained between all walls and I|>ans.

6.28.4.2 Not more than one pan shall have a collection less than 0,6 mm/minute and it shall not have
less than 0,2 mm/minute.

6.28.4.3 The average collection of all the distribution pans for each test shall be a minimum of 1,6 mm/
minute.

6.28.4.4 Sprinklers must meetall criteria when tested to the parameters shown in Table 24 and Table 25.

6.28.4.5 When installed as specified by the manufacturer and tested as described in 7.28.4.3, each
extended coverage sprinkler shall wet the wall surfaces of the test area to a height within 1,5 m of the
ceiling.
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6.28.4.6 Coated sprinklers shall be subjected to additional distribution tests if the coating is observed to
deform or deteriorate during the sensitivity-RTI test of 6.18.

6.28.5 Extended coverage ordinary hazard sprinkler water distribution (see 7.28.5)

The water collected in any individual collection pan, the average water collected for all collection pans
in the distribution area, and the average water collected for collection pans in any 1,5 m2 square area
shall comply with the values specified in Table 8 with four sprinklers discharging water at the flows
and distances above the collection pans specified in Table 8. The sprinklers shall be tested using the
coverage areas specified by the manufacturer.

Table 8 — ECOH water distribution test parameters and requirements
Minimum Minithgm Minimum
Deflector collection average average
$prinkler to pan Water flow per in an collection collection
Coverage Area Number of op sprinkler _nany in any .
collection pans | distance individual 1.5 m2 inall
(m) m) (1/min) pan square area pans
(mmymin) (mm/min) (mm/min)
64 2,29 113 3,21 4,71 6,42
64 2,29 147 4,28 6,42 8,66
4,3 x 4,3
64 091 113 1,28 3,42 6,42
64 091 147 1,28 4,71 8,66
100 2,29 147 3,21 4,71 6,42
100 2,29 193 4,28 6,42 8,66
49x49
100 091 147 1,28 3,42 6,42
100 091 193 1,28 4,71 8,66
144 2,29 185 3,21 4,71 6,42
144 2,29 246 4,28 6,42 8,66
55x5,5
144 091 185 1,28 3,42 6,42
144 091 246 1,25 4,71 8,66
196 2,29 227 3,21 4,71 6,42
196 2,29 302 4,28 6,42 8,66
6,1 x6,1
196 091 227 1,28 3,42 6,42
196 091 302 1,28 4,71 8,66
6.28.6 K202'and K242 pendent ESFR sprinkler water distribution (see 7.28.6)
Whentested in accordance with 7.28.6 the sprinkler shall meet the requirements of Table 9|for K202 or
Table1Q for K242
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6.28.7 Thrust force measurements for K202 and K242 pendent ESFR sprinklers (see 7.28.7)

When tested in accordance with 7.28.7, sprinklers shall meet the minimum thrust force requirements
shown in Table 11 or Table 12, as appropriate.

Table 11 — Thrust K202

Pressure for sprinklers | Direction of feed flow Ceiling clearance to | Minimum required thrust
MPa thrust plate KkPa
(bar) m (mbar)
0,34 Double 1,2 0,071
B.4) (0,71)
0,36 Double 2,1 0,044
B.6) (044)
0,51 Single 2,1 0,10
5,1) (1,00)

Table 12 — Thrust K242

Pressure fpr sprinklers | Direction of feed flow Ceiling clearancéto’ | Minimum required thrjst
VpPa thrust plate KkPa
(bar) m (mbar)
),24 Double 1,2 0,071
2.4 (0,71)
),24 Double 2,1 0,044
R,4) (0,44)
),36 Single 2,1 0,10
B,4) (1,00)
6.29 Lateral discharge (see 7.29)

Sprinklers,
tested in ac

6.30 Wate

Water shiel

r shield angle of protection (see 7.30)

s where fitted shall provide an angle of protection of 45° or less in accordance with [..
See Figure .

pther than flat or cenventional, shall not prevent the operation of adjacent sprinklers when
rordance with 7.29.

T
(O8]
<
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6.31

hngle of protection

6.31.1 General

As ¢
requ

irements of column 2.

Figure 5 — Angle of protection

| Fire performance (see 7.31)

utlined in Table 13, sprinklers tested in accordance with{column 3 shall meet thg

Table 13 — Fire test requirements and test methods by sprinkler type

applicable

Sprinkler type

Requirements

Test method

Spray sprinkler, pendent
Spray sprinkler, upright
Dry spray sprinkler, pendent
Dry spray sprinkler, upright
Flush pendent
Recessed sprinkler, pendent

Concealed sprinkler, pendent

See,6.31.2

See 7.31.2

Domestic pendént
Domestic uptight

Domestiesidewall

See 6.31.3

See 7.31.3

P¢

U

bndent exfended coverage light
hazard (ECLH)

pright'extended coverage light
hazard (ECLH)

see 6.31.4

see 7.31.4

Sidewall extended coverage light

hazard (ECLH)

Pendent extended coverage ordinary

hazard (ECOH)

Upright extended coverage ordinary

hazard (ECOH)

see 6.31.5

see 7.31.5

ESFR pendent, K-202
ESFR pendent, K-242

see 6.31.6

see 7.31.6
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Table 13 (continued)

Sprinkler type Requirements Test method

Standard coverage storage sprinkler, see 6.31.7 see 7.31.7
pendent, all K-factors

Standard coverage storage sprinkler,
upright, all K-factors

Extended coverage storage sprinkler,
pendent, all K-factors

Extended coverage storage sprinkler,

uprjght, all K-factors
ESFR penglent, all other K-factors

ESFR {pright, all K-factors

6.31.2 Sprfay sprinkler fire performance (see 7.31.2)

6.31.2.1 All nominal K-factor sprinklers of 80 (I/min)/(bar”?) and 115 (I/min)/{bar*), except side
flat spray, ahd conventional sprinklers, shall control crib fires when tested according to 7.31.2. For
type sprinklers, the shortest length manufactured shall be used for this test!

6.31.2.2 The air temperature at the locations of the thermocouples shall be reduced to less than 27
above ambipnt temperature within the first 5 min of water application.

wall,
dry-

5°C

6.31.2.3 The mean air temperature at the thermocouples.shall not exceed 275 °C above ambient

temperaturg for any continuous 3 min period within the remaining test time.

6.31.2.4 The average temperature for the time interval between the time at which the ceiling temperd

ture

falls below ja temperature of 275 °C above initial ambient and the time at the end of the test shalll be

computed by comparing the area under the cuiwve determined by the recorded ceiling temperatures
the area bepeath a straight line drawn at the/temperature point 275 °C above the initial ambient.
area beneath the curve of the recorded ceiling temperatures shall be the lesser of the two areas.

6.31.2.5 The loss in mass of the crib_shall not exceed 20 %.

6.31.3 Dommestic sprinkler-fire performance (see 7.31.3)

6.31.3.1 When fire-testéd as described in 7.31.3, sprinklers shall meet the following requirements:

with
The

a) Maximl:m temperature for 76 mm below the ceiling shall not exceed 315 °C.

b) Maximyimtemperature for 1,6 m above the floor shall not exceed 93 °C.

c¢) Temperature atthe location described in item b) shall not exceed 54 °C for more than any continuous

2-min period.

d) Maximum ceiling material temperature for 6,0 mm behind the finished ceiling surface shall not

exceed 260 °C.
e) A maximum of two sprinklers shall operate.

f) The third sprinkler at the doorway shall not operate.

NOTE See Figure 43 (pendent or upright sprinklers) or Figure 44 and Figure 45 (sidewall sprinklers) for

temperature measuring locations.
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6.31.4 Extended coverage light hazard sprinkler fire performance (see 7.31.4)

1:2021(E)

When tested as described in 7.31.4, an extended coverage sprinkler shall limit the average loss of weight
of three wood cribs to not more than 35 %.

6.31.5 Extended coverage ordinary hazard sprinkler fire performance (See 7.31.5)

6.31.5.1 When tested as described in 7.31.5, water discharged from the sprinkler shall:

a) Not result in the operation of more than the number of sprinklers specified in Table 14 within

AS minutes of the start of the test

b) Result in the ceiling temperature being reduced to a value less than 276 °C above aml
b minutes after the start of water discharge from the third operating sprinklerfAdditi
Lhe time the temperature initially falls below 276 °C above ambient to the end of.the test
femperature shall not exceed this value for more than three consecutive minutes and
Lemperature for this period shall not exceed 276 °C above ambient.

c) [The water flow rate for sidewall sprinkler spacing other than those 'described in Table
be less than a flow correlating to an 8 mm/min discharge density:

Table 14 — Extended coverage ordinary hazard sprinklerfire test conditions and

ient within
bnally, from
, the ceiling
the average

14 shall not

criteria

Sprinkler coverage | Water flow per sprinklery Maximum number of sprinklexs
area : to permitted operate
1/min
m
6,1 by 6,1 303 5
55by5,5 247 5
49 by 4,9 196 6
4,3 by 4,3 150 8

6.31.6 Nominal K-202 and K-242 pendent ESFR fire performance (see 7.31.6)

Noninal K-202 and K-242 pendent ESFR sprinklers shall meet the minimum average densities shown in

Tablg 15 or Table 16 when measured in accordance with 7.31.6.

Table 15 — ADD measurements K202

Number of | Sprinkler Ceiling Freeburn | Pressure | Direction | Minimum | Minimum
sprinklers| spacing | spacing | clearance | convective of feed 16-pan | flue space
MPa
over the to water heat flow average (4 pans)
DD m collection | release (bar) ADD average?
apppratus pans kW mm/min mm/min
m
1 0 4,57 1318 0,34 Double 19,1 60,3
(3.4)
1 0 4,57 2636 0,34 Double 9,7 20,4
(34)
2 3,66 1,22 2636 0,34 Single 11,8 NR
(34)
2 0 1,22 2636 0,34 Double 14,2 NR
(3.4)
2 NR=Norequirement.
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Table 15 (continued)

Number of | Sprinkler | Pipe Ceiling Freeburn | Pressure | Direction | Minimum | Minimum
sprinklers| spacing | spacing | clearance | convective MPa of feed 16-pan | flue space
over the m m to water heat flow average (4 pans)

ADD collection | release (bar) ADD average?
apparatus pans kW mm/min mm/min
m
4 2,44 3,66 1,22 2636 0,34 Double 26,1 NR
(34)
a2  NR = No fequirement.
Table 16 — ADD measurement K242
Number of|| Sprinkler | Pipe Ceiling | Freeburn | Pressure | Direc- | Minimum/| Minimuim
sprinklers|| spacing |[spacing| clearance | convec- tion of 16-pan flue spiace
. MPa
over the m m to water tive feed flow| average (4 pans)
ADD collection heat (bar) ADD average?
apparatus pans release mm/min mm/nfin
m kw
1 0 0 4,57 1318 0,24 Double 19,1 60,3
(24)
1 0 0 4,57 2636 0,24 Double 9,7 20,4
(24)
2 3,66 0 1,22 2636 0,24 Single 11,8 NR
(2,4)
2 0 3,66 1,22 2 636 0,24 Double 14,2 NR
(24)
4 2,44 3,66 1,22 2636 0,24 Double 26,1 NR
(2,4)
2  NR =No fequirement.
6.31.7 Stapdard coverage storage, extended coverage storage and ESFR (Other than K202 &
K242 Pendent) sprinkler fire test performance (see 7.31.7)
6.31.7.1 When subjected~to large-scale fire testing described in 7.31.7, standard coverage stdrage
extended cqverage storage and ESFR (other than K202 & K242 pendent) sprinklers shall comply with
the requirements in-Table 17.
Table 17 — Storage sprinkler fire performance evaluation criteria

Criteria to be evaluated

Test requirements

Maximum number of
sprinklers permitted to
operate

For any test, not more than 67 % of the number of sprinklers required to be
included in the hydraulic calculation for a sprinkler system design as specified in
the manufacturer’s installation and design parameter instructions.

Maximum 1 minute average
steel temperature, °C

538

Fire spread

No sustained combustion at either end of the main test array length and none at

any of the outer edges of the target array.

6.31.7.2 Regardless of the number of sprinklers that operate during the worst-case fire test, the number
of sprinklers required to be included in the hydraulic calculation for a sprinkler system design as

32
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specified in the manufacturer’s installation and design parameter instructions shall be no less than one
of the following:

1) Twelve sprinklers for standard coverage storage sprinklers.
2) Eight sprinklers for extended-coverage storage sprinklers based on a spacing of 3,7 m x 3,7 m.

3) Six sprinklers for extended-coverage storage sprinklers based on a spacing of 4,3 m x 4,3 m.

6.31.7.3 During any of the tests, no sprinklers located on the outside perimeter of the installed sprinkler
system shall operate.

6.32 Electrical characteristics

6.32.1 Signals such as starting current shall cause activation of a sprinkler during a specified response
time and their acceptable limits shall be specified in a sprinkler datasheet.

6.32.2 Monitoring signals such as electrical monitoring current shall not cause activation of a sprinkler
duripg the operational process for an unlimited amount of time.

6.32.3 Wires and cables shall not be torn away from the sprinkler under a force equal to the weight of
the gprinkler.

7 [est methods

7.1 | General

Before testing, precise drawings of parts@nd the assembly shall be submitted together with the
apprjopriate specifications (using SI units)( Tésts shall be conducted at a room temperature of (20 £ 5) °C,
unless other temperatures are indicated? Sprinklers shall be tested with all the componerts required
by their design and installation.

Unlegss otherwise stated, the tolerances shall be in accordance with Annex C.

7.2 | Preliminary examination

The construction shdllbe examined to ensure that it is in accordance with Clauses 4 and 5.

7.3 | Visual examination
Before testing, sprinklers shall be examined visually with respect to the following:

a) pavking;

b) conformance of the sprinklers with the manufacturer’s drawings and specification;

c) obvious defects.
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7.4 Service load and strength of sprinkler body test (see 6.4)
7.4.1 Testoption1

7.4.1.1 The service load shall be measured on a minimum of 10 sprinklers by securely installing each
sprinkler, at room temperature, in a tensile/compression test machine and applying the equivalent of a
hydraulic pressure equal to the rated pressure at the inlet.

7.4.1.1.1 Alternatively, the service load may be determined by measuring the assembly load and
adding a calculated or measured value of the force equivalent to a hydrostatic pressure equal to the rated
pressure atlthe inlet.

7.4.1.2 Anindicator capable of reading deflection to an accuracy of 0,001 mm shall be used te measure
any changelin length of the sprinkler between the load-bearing points of the sprinkler body. Movement
of the sprinkler shank thread in the threaded bushing of the test machine shall be avoided or taken|into
account.

7.4.1.3 Rg¢lease hydraulic pressure, if applied, and remove the heat-responsive’élement of the sprinkler
by a suitabl¢ method. When the sprinkler is at room temperature, make a second measurement using the
indicator.

7.4.1.4 Apply an increasing mechanical load to the sprinkler, ata rate not exceeding 500 N/min, pntil
the indicatqr reading at the deflector end of the sprinkler returns to the initial value achieved upder
hydrostatic[load. Record the mechanical load necessary to achiéve this as the service load.

7.4.1.5 ncrease the applied load progressively at. asrate not exceeding 500 N/min until twicg the
average seryice load has been applied. Maintain this lead for (15 £ 5) s.

7.4.1.6 Remove the load and compare the permanent elongation with the requirement of 6.4.2.
7.4.2 Test option 2

7.4.2.1 A[minimum of 10 samples shall be individually mounted into a solid fixture and the pipgcap/
seat, spring, and frame shall bé ‘marked for orientation purposes to record the original assembled
position. A fial indicator shall*be located on the bottom of the sprinkler, through the waterway, aind in
contact witlp the bottom of th®pipcap/seat. The indicator gage shall be indexed to zero reading.

7.4.2.2 The glass bulb-element shall be fractured and removed using pliers or another mechapical
device. The[compression screw shall then be removed from the sprinkler. The components (spring and
pipcap/seat) shall-be reassembled in the waterway. A hydraulic ram (or other device) shall be set with
a load cell ¢n-the top of the sprmkler with an extended ram through the setscrew hole and 1n col
with the pipeaptseat—Atoad-shal-thenbe he a0 its
original position and held for 10 min. After wh1ch the load that the cell is reportlng shall be recorded and
is considered the assembly load. After the reading is taken, apply additional load to the pipcap/seat to
verify that the spring is not in the flat position.

7.4.2.3 Springs used in this test shall have been preloaded to the nominal assembly load.

7.4.2.4 If this test methodology is used to calculate the assembly load, then preloaded springs shall be
used in the production of the sprinklers.
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7.4.3 Testoption 3

7.4.3.1 The assembly load shall be measured on a minimum of 10 sprinklers by securely installing
each sprinkler at room temperature in a tensile/compression test machine.

7.4.3.2 An indicator capable of reading deflection to an accuracy of 0,001 mm shall be used to make
the first measurement of any change in length of the sprinkler between the loadbearing points of the
sprinkler body. Movement of the sprinkler shank thread in the threaded bushing of the test machine shall

be avoided or taken into account.
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8.3 Remove the heat-responsive element of the sprinkler by a suitable method. When t
room temperature, make a second measurement using the indicator.

8.4 Mechanical load shall be applied progressively to the sprinkler at a rate not excee
until the indicator reading at the first measurement point of the sprinkler retuwrns to the
pved. Record the mechanical load necessary to achieve this as the assembly-load.

Increase the load progressively at a rate not exceeding 500 N /hiin until twice the ay
nbly load has been applied. Maintain this load for (15 + 5) s.

irement of 6.4.3.

»

An amount of change in the length of the sprinkler body while applying its assembly
ifference between the first and second measurements. The amount of permanent elongatio
rence between the second and third measurements,

Strength of heat-responsive element test (see 6.5)
Glass bulbs

|.1 At least 55 glass bulbs.ofieach bulb type shall be positioned individually in a test f]
prinkler seating parts. Each bulb shall then be subjected to a uniformly increasing force
* 25) N/s in the test machine until the glass bulb fails.

.2 Each test shall'be conducted with the bulb mounted in new seating parts. The s
be reinforced| eéxternally or manufactured from hardened steel (Rockwell Hardness

h does notyinterfere with bulb failure. Record the crush force for each bulb.

| .34 Using the lowest 50 measured bulb strength results, calculate the average stren
rtolerance limit (LTL) for bulb strength in accordance with Annex A. Using the values of

he sprinkler

ling 500 N/
initial value

erage of the

8.6 Remove the load and take a third measurement. Conipare the permanent elongation with the

load will be
h will be the

xture using
at a rate of

pating parts
C44 #6) in

rdance withthe specifications of the sprinkler manufacturer to prevent collapse, but in a manner

cth and the
service load

recorded in 7.4, calculate the upper tolerance limit (UTL) for the sprinkler release element service load
in accordance with Annex A. Verify conformance with 6.5.1.

7.5.2 Fusible elements

7.5.2.1 Determine conformance with the requirements of 6.5.2(a) by subjecting at least 10 samples to
15 times the maximum design load for 100 h. Abnormal failures, those not related to evaluation of the
fusible material, shall not be used; however, valid results from at least 10 samples shall be obtained.

7.5.2.2 Determine conformance with the requirements of 6.5.2(b) by subjecting fusible heat responsive
elements to loads in excess of the maximum design load, L4 which will produce failure within and after
1000 h. Atleast 10 samples shall be subjected to different loads up to 15 times the maximum design load.
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Abnormal failures shall be rejected; however, valid results from at least 10 samples shall be obtained.
Plot a full logarithmic regression curve using the method of least squares, and from this, calculate the
load at 1 h, L, and the load at 1 000 h, Ly;. The paired values for L, and Ly shall satisfy Formula (6).

Ly <1,021% /L, 6)
where

Ly  isthe maximum design load;

Ly igthetoadatt 000t

Ly, idtheloadat1h.
NOTE S¢e Annex B for the derivation of this formula.
7.6 Leak{resistance and hydrostatic strength tests (see 6.6)
7.6.1 Twd¢nty sprinklers shall be tested. They shall be subjected to a water pressure equal to two tjmes
the rated prjessure but not less than 3,0 MPa (30 bar).
7.6.2 Increase the pressure from 0 MPa (0 bar) to the value noted@boeve at a rate of (0,1 + 0,03) M[Pa/s
[(1 £ 0,3) bpr/s], maintain the pressure for a period of 3 min and-then allow it to fall to 0 MPa (0 par).
After the pressure has dropped to 0 MPa (0 bar), increase it t9~0,05 MPa (0,5 bar) within not fnore
than 5 s. Maintain this pressure for 15 s and then increase it.to 1 MPa (10 bar) at a rate of increage of
(0,1 £0,03)|[MPa/s [(1 * 0,25) bar/s], and maintain it for 15 svEach sprinkler shall meet the requirement
of 6.6.1.
7.6.3 Follpwing the test of 7.6.1 and 7.6.2, the 20:sprinklers shall be subject to a water pressure gqual
to 4 times the rated pressure. Fill the sprinkler inlet with water at (20 = 5) °C and vent it of air. Incrjease

the pressur
four times |

7.7 Thirf

Five sprink
1,67 times t

The sprinklers shall bed{nspected visually at least weekly for leakage. Following the 30-day perio

samples shg
or other me

7.8 Vacu

e to four times the rated pressureat a rate not exceeding 0,1 MPa/s (1 bar/s). Mainta
he rated pressure for 1 min. The sprinkler shall meet the requirements of 6.6.2.

y-day leakage test (see-6.7)

lers shall be installed-on a water-filled test line maintained under a constant pressu
he rated pressurefor 30 days at an ambient temperature of (20 + 5) °C.

Il meet the\leak resistance requirement specified in 6.6.1 and show no evidence of distot
chanicaldamage.

uin test (see 6.8)

In at

re of

1, all
tion

Three sprinklers shall be subjected to a gradually increasing vacuum of up to 460 mm Hg applied to a
sprinkler inlet for 1 min at an ambient temperature of (20 * 5) °C. Following this test, each sample shall
be examined to verify that no distortion or mechanical damage has occurred and then shall meet the
leak resistance requirement specified in 6.6.1.

NOTE Millimetres of mercury is a deprecated unit. 1 mm Hg = 133,322 4 Pa.

7.9 Water hammer test (see 6.9)

Five sprinklers shall be connected to the test equipment. After purging the air from the sprinklers and
the test equipment, 100 000 cycles of pressure varying from (0,4 + 0,05) MPa [(4 = 0,5) bar] to twice the
rated pressure but not less than (3,0 £ 0,1) MPa [(30 # 1) bar] shall be generated. The pressure shall be
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raised at a minimum rate of 4 MPa/s (40 bar/s) where no more than 60 cycles of pressure per minute
shall be generated. The pressure shall be measured electronically with a pressure transducer.

Visually examine each sprinkler for leakage during the test. After the test, each sprinkler shall meet the
leak resistance requirements of 6.6.1 and the functional requirement of 6.20 at a pressure of 0,035 MPa
(0,35 bar) only.

7.10 Vibration test (see 6.10)

7.10.1 Five sprinklers shall be fixed vertically to a vibration table and subjected to sinusoidal vibrations.
The inklers are
testd

= i £ ila 3 Lol 1o ] +1o H £ 1l i 4+l Jd _YATL |
UITTLTUIT U VIDT AUUIT SITAIT DT dIUlTg UIT dATLS U HIT LUTHICTUHITES UITTAU. - VVIITIT Ul y - SpP

d, they shall be of the longest manufactured length.

7.10
octa
the s

.2 The sprinklers shall be vibrated continuously from 5 Hz to 40 Hz at a maximum rate of 5 min/
Ve and an amplitude of 1 mm (1/2 peak-to-peak value). If one or more resonart points are detected,
prinklers, after coming to 40 Hz, shall be vibrated at each of these resonant frequencies for 120 h per
ber of resonances. If no resonances are detected, the vibration from 5 Hz®o 40 Hz shall be continued

7.10.3 After vibration, each sprinkler shall be subjected to the leak(resistance requirement|of 6.6.1 and

the flunction requirement of 6.20 at a pressure of 0,035 MPa (0,35bar) only.

7.11 Deflector strength test (see 6.11)

In ofder to check the strength of the deflector, 3 sprinklers shall be submitted to the fuynction test
in egch normal mounting position at a pressure not-less than the rated pressure. The wa}er shall be
alloyed to flow at a residual pressure not less than'the rated pressure for a period of 30 min.

7.12 Water shield rotation test (see 6:12)

7.12.1 The water shield on each ofi\three sprinklers shall not rotate with an applied torg
4,0 N-m. The torque shall be applied slowly and smoothly.

ue of up to

7.12.2 If the water shield rotates at a torque less than 4,0 N-m, the shield shall be rotated 3
sprinkler then examined fop a change in service load. If visual observation of the shield rotati
a chiange in service load;five samples shall have their shields rotated two revolutions and

60° and the
bn indicates
the average

servjce load determined. The average service load shall not change more than 10 %.

7.13 Impact(see 6.13)

7.13.1 A&ive sprinklers, other than dry type, shall be impact-tested by dropping a mass onto the deflector
end |0fthe sprinkler along the axial centreline of the waterway. Sprinklers provided with protective
covers, which are intended for removal only after completion of the sprinkler installation, shall be impact
tested with the caps in place. The mass equivalent to that of a sprinkler shall be dropped from a height of
1 m (see Figure 6). In a sprinkler with water shield, the dropped weight shall be equivalent to the weight
of the test sprinkler without the water shield. The dropped weight shall be prevented from impacting
more than once upon each sample. After the impact test, each sprinkler shall meet the requirements of
6.13.1.

7.13.2 The integrity of a water shield attached to a sprinkler shall be evaluated by dropping an
assembled sprinkler from a height of 1 m onto a concrete surface such that the water shield impacts the
floor at an angle of approximately 45° (see 6.13.2).
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Dimensions in millimetres

1
2 A
X 0 a
14,1-0,13 3 o >X
2 12,1 I
| Il
N _ il I 1
: |
| 5
~i\- —
2 b
x = |
D e ] — .
= T
6 + |
—
1
pc $165
~N
Key
1  cold-drawn seamless steel tubing
2  mass
3 latching|pin
4 adjustaljle brackets (2)
5 rigid support
6 sprinkli support
a2 Length o be determined (length of required mass).

Figure 6 — Impact test apparatus

7.14 Protective cover impact test for glass bulb sprinklers (see 6.14)

Five samplg sprittklers with their protective covers are to be mounted in the horizontal position|(see

Figure 7) apd:impacted with a cylindrical mass equivalent to the mass of the sprinkler to the negrest
15_gram intremen tfram abhaight of Ao ot ar ot tha ganaat s contrn A Fthahaqt rackancivua ala hent.

et eI T U o IIC TSI T UT U eI e T T Ut ot e S e ome T e terer oo trie ot T Cop ooty ©CTtTIl

Five additional samples are to be tested with the impact applied to the opposite side of the sprinkler
if the cover is designed to provide unsymmetrical protection. If the heat responsive element extends
beyond the perimeter of the sprinkler deflector, an additional five sample sprinklers are to be mounted
in the vertical position and impacted with the same cylindrical mass from a height of one meter onto
the geometric centre of the heat responsive element. The mass shall be prevented from impacting more
than once upon each sample.

Following the impact, each sprinkler shall be visually examined and there shall be no evidence of
cracks, breaks, or any other damage to the heat responsive element. Each sample sprinkler shall comply
with the leak resistance requirements of 6.6.1 and then shall meet the requirements of 6.18.1 in the
standard orientation only.
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Dimensions in millimetres

L
A
b ¢
s I S

Key

1 mass (see Detail A)

2 Jatching pin

3 hdjustable brackets

4  rigid support

a  112,70-mm-diameter AISI C1018 cold finished steel.
b

.ength tebe determined (function of required mass).
c Break ¢orner, 0,06 mm x 45°.

Figure 7 — Impact test apparatus for protective covers

7.15 Rough usage test (see 6.15)

Five sample sprinklers are to be tested. The sprinklers shall be permitted to be tested with a protective
cover in place if the cover is intended to be removed from the sprinkler after the sprinkler is installed,
and reference to this removal requirement is made in the manufacturer's design and installation
instructions.

NOTE Dry sprinklers are not required to be subjected to this test. In addition, concealed sprinklers are
tested without their cover plate assembly.
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Five samples are to be individually placed in a vinyl-lined right hexagonal prism-shaped drum designed
to provide a tumbling action. The drum is to have an axis rotation of 250 mm. The distance between
opposite sides shall be 300 mm. For each test, one sample and five 38-mm hardwood cubes are to be

placed in th

e drum. The drum shall be rotated at 1 rev/s for 3 min. The sample shall be removed from

the drum, examined for signs of damage, and then subjected to the leakage resistance test (see 6.6.1)
and to the RTI requirements of 6.18.1, or in accordance with 6.19 for flush, recessed and concealed

sprinklers.

7.16 Drys

prinkler air tightness test (see 6.16)

7.16.1 Five camp]pc aretobe individnq]]y tested _The qccpmh]y shallbeinstalled in an air Ip:\kqu test

fixture in spch a manner that the extension nipple connection to the inlet seal assembly can be fully

pressurized

NOTE See Figure 8.

7.16.2 The
past the ex
internal wa
to be increg
30 seconds
internal port

with air.

assembly shall be immersed in water and orientated so that air bubbles indicating leakage
ension nipple and inlet seal assembly connection point are allowed-to-freely escape from
erway of the dry sprinkler assembly. The air pressure applied to thé.€ohnection point is then
sed from 0 to 100 kPa (0 to 1 bar) within 30 seconds and thentheld at 100 kPa (1 bar]) for
Observations shall be made for leakage as evidenced by any air’bubbles escaping fronj the
tion of the dry sprinkler assembly.

Key
a Pressuri

40

zed with air.

Figure 8 — Dry sprinkler air tightness test apparatus (typical)
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7.17 Operating temperature tests (see 6.17)

7.17.1 Liquid test

1:2021(E)

Ten sprinklers shall be heated from a temperature of (20 + 5) °C to a temperature of (20 i%] °C below

their nominal operating temperature. The rate of increase in temperature shall not exceed 20 °C/min
and the temperature shall be maintained for 10 min. The temperature shall then be increased at a rate
of (0,5 = 0,1) °C/min until the sprinkler operates.

The nominal operating temperature shall be ascertained with equipment having an accuracy of £0,25 %
of theTrommitat temperature rating:

The
<80
testd

The

test shall be conducted in a liquid bath. Sprinklers having nominal operating(temp
°C shall be tested in a bath of demineralized water. Sprinklers with higher rated [elemg
d in a bath of glycerine, vegetable oil or synthetic oil.

sprinklers shall be located in the liquid bath in a vertical position and totally immer

liquid cover of at least 5 mm. The test zone is located at a distance, below. the liquid surfad

the
belo

NOTE

Any
or
shal
resp
teste

An d
devi
in b(
spri
PT1

reometric centre of the glass bulb or fusible element. The test zone shall not be less ]
v the liquid surface level. The temperature deviation within theitést zone shall be with

It is preferred to have the test zone at (40 + 5) mm below thie‘liquid surface level.

M

rupture of a glass bulb within the prescribed temperatute range constitutes an opera
omplete operation of any heat-responsive element‘within the prescribed temperd
constitute an operation. Partial fracture of any glass bulb or incomplete operation

d in accordance with 7.17.2.

xample of a standardized liquid bath is shown in Figure 9. A laboratory temperature
ce, calibrated to a depth of 40 mm immersion, shall be used to determine temperatury¢
ith tests and the operating temperature. The bulb of the thermometer shall be held le}
nkler operating parts by a support member. To control the temperature in the ther
0 IEC 60751 resistance thermometer or equivalent may be used.

eratures of
nts shall be

sed under a
e level with
han 35 mm
n =0,25 °C.

fion. Partial
ture range
bf any heat-

onsive element shall necessitate verification of:function through an additional 50 saples being

measuring
s of liquids
Vel with the
mal bath, a
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Dimensions in millimetres

1 2
i 'a
| |
e -
T |
! ! 3
| | -
| | ' %
i $250 (#10)]; ©
! 9180/ =
| (671 =
' | g
| |
2 |
~ .
} 5
I i 6
1,8
9
Key
1 agitatorjmotor (150 rpm)
2 thermorpeter calibrated for 40 mm immersion and either PT100 or thermocouple
3 liquid lepel
4  ring to sppport sprinklers
5 double Wing agitator (100’ mm x 20 mm)
6  mesh scfeen
7  standard glass ¥essel
8 desiccatprs; @250, liquid volume, approx. 7 1
9 immersionheater

7.17.2 Air

Figure 9 — Example of a liquid bath test apparatus

test

Fifty previously untested sprinklers shall be placed on their threaded inlets in a programmable
oven circulating air at ambient temperature. The temperature in the oven shall be steadily raised to
(11,1 + 1,1) °C below the nominal temperature rating of the sprinklers over a 20 min period. Once this
temperature is reached, the oven shall be maintained at a constant temperature for a period of at least
20 minutes. The temperature shall then be raised at a constant rate of (0,5 * 0,3) °C per minute until all
sprinklers operate. Partial fracture of a glass bulb or partial operation of a fusible element, i.e. strutting,
shall be deemed a failure.
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It is not necessary to meet the operating temperature limits of 6.17 in this test.

1:2021(E)

Where SMA samples are tested, they shall be connected to a measuring device capable of measuring the
signal from the sprinkler. The time from activation of the sprinkler to the moment of record of change
of electrical parameters shall not exceed the time specified in the sprinkler datasheet.

7.18 Sensitivity test — response time index (RTI) (see 6.18)

7.18.1 Plunge test

7.18

11 Qll]‘\jﬂPf 10 cprin]{]nr‘c ineach nominal fnmpnr:\fnrn rnh'hg to the p]nngn test

escribed in

7.18

7.18

7.18
sym

spripklers shall be tested in standard orientation.

7.18
testq

7.18
seald
torq
and

Test
(0,01

A timer accurate to +0,01 s with suitable measuring devices to sense the time betwee
nkler is plunged into the tunneland the time it operates shall be utilized to obtain tle response
tima.

spri

Atu
sele
betv
shal

NOT
thicK

Tunnel conditions shall be selected to limit maximum anticipated equipment error to 3 %.

The

1.4. Calculate the RTI as described in 7.18.2.
.1.2 Sprinklers other than ESFR types shall be tested in the standard orientatign.

.1.3 For ESFR sprinklers, 5 samples each shall be test in orientations A and B. For spr
metrical heat responsive elements and frames, orientation A is the sarde as orientatioj

.1.4 After exposure to the corrosion test according to 6.26.3, 6.26.4 and 6.26.5, sprink
d in the standard orientation to determine post-exposure RTE

.1.5 Conduct the plunge tests using a brass sprinklerimount. Apply 1 wrap to 1,5 wr
int tape to the sprinkler threads of the sprinkler under test. Screw the sprinkler into aj
1e of (15 * 3) N-m. Mount each sprinkler on a tunirel test section cover and maintain t}
Cover at ambient temperature for a period of ng,l€ss than 30 min.

all sprinklers with the inlet end of-each sample connected to a source of j
5+ 0,005) MPa [(0,35 = 0,05) bar].

hnel shall be used withairflow and temperature conditions at the test section (sprink}
ted from the appropriate range of the conditions given in Table 18 to minimize radiatig
feen the sensing element and the boundaries confining the flow. The test section of th
be designed to liniit radiation effects to within 3 % of calculated RTI values.

[
»

Minimized radiation effects can be achieved using an uninsulated test section construct
stainless.ste€l 500 mm in length with a cross section measuring at least 150 mm x 300 mm.

range of permissible tunnel operating conditions is given in Table 18. The selecte

nklers with
1 B, so such

ers shall be

ips of PTFE
mount to a
he sprinkler

bressure at

n when the

er location)
n exchange
e apparatus

ed of 1,5 mm

1 operating

condition shall be maintained for the duration of the test with the tolerances as specified by footnote a
to Table 18.

NOTE

A suggested method for determining radiation effects is by conducting comparative plunge tests on a

blackened (high emissivity) metallic test specimen and polished (low emissivity) metallic test specimen.
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Table 18 — Range of plunge test conditions at test section (sprinkler location)

Marked Air temperature ranges Velocity ranges?
nominal Standard- Special- Fast- Standard- Special- Fast-
tempe{'ature response response response response response response
rating sprinklers | sprinklers sprinklers sprinklers sprinklers sprinklers
°oC oC oC oC m/s m/s m/s
57 to 77 191 to 203 129 to 141 129 to 141 2,4t02,6 2,4t02,6 2,4t02,6
79 to 107 282to 300 191 to 203 191 to 203 2,4t02,6 24t02,6 2,4t02,6
121 to 149 382 to 432 282 to 300 282 to 300 24t02,6 24t02,6 24t026
163 to 1911 382 to 432 382 to 432 382 to 432 3,4t03,6 2,4t02,6 2,4 t02/6
a2 Where rgsults are shown to be equivalent, testing laboratories may use other conditions.
7.18.2 Regponse time index (RTI) calculation
The RTI shgll be determined in accordance with Formula (7):
~t u
RTI= +——— (7)
AT
Ih 1_A_';a
g
where
t, i the response time of the sprinkler, expressed in s&éonds;
u i the actual air velocity in the test section of-the tunnel from Table 18, expressed in m¢ters
PET second;
AT,, iqthe meanliquid bath operating temperature of the sprinkler minus the ambient temperature,

ekpressed in degree Celsius;

AT, iqthe actual air temperature in the.test section minus the ambient temperature, in degree Celsius;

8

In i the natural logarithm (natural log).

7.19 Sensjtivity test for flush; concealed and recessed sprinklers (see 6.19)

7.19.1 General

Sprinklers hindergoing 'the room response test shall be tested in accordance with 7.19.2. Sprinklers
undergoing|the plunge test shall be tested in accordance with 7.19.3.

7.19.2 Roam-ztesponse test

7.19.2.1 Sprinklers of each type are to be installed in the test room in the following position and

orientation:

a) For pendent flush, concealed and recessed sprinklers without frame arms and incorporating
symmetrical heat-responsive elements and symmetrical sprinkler bodies, 10 samples are to be
installed in their intended position at the ceiling.

b) For pendent flush, concealed and recessed sprinklers with or without frame arms and incorporating
unsymmetrical heat-responsive elements, 10 samples are to be orientated with the heat-responsive
element downstream of the axis of the sprinkler body in relation to the direction of the fire source.
The samples are to be in their intended position at the ceiling.
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c) For pendent flush, concealed and recessed sprinklers incorporating frame arms with symmetrical
heat-responsive elements, 10 samples are to be orientated with the frame arms in a plane parallel
to the direction of the fire source. The samples are to be installed in their intended position at the

ceiling.

d) For sidewall flush, concealed and recessed sprinklers, 10 samples are to be installed in their
intended position with the deflector located 102 mm below the ceiling. If the intended installation
position is greater than 152 mm below the ceiling, 10 additional samples shall be tested at the
maximum distance below the ceiling.

7.19.2.2 Atleast 10 samples each of flush, concealed and recessed sprinklers shall be tested in groups of
five In a nominal 2,4 m high closed room and subjected to the heat from a 300 mm x 300 mpr x 300 mm
sand burner (see Figure 14) located on the floor in one corner of the room. The sprinklers shall be located

150 mm apart as described in Figure 10, Figure 11, or Figure 12 for the applicable typé€ offlush, concealed
or rgcessed sprinkler described in Table 19. Each sprinkler shall be filled with watertat (20 £(5) °C either
with{no pressure or with the inlet connected to a source of pressure at 0,05 MPa+((0,5 bar). The sprinklers
shall be installed in the maximum recessed position. Concealed and recessed-sprinklers with vented
houging units shall be installed and tested in a manner that will not inhibit airflow through the housing
assembly/escutcheon. Concealed and recessed sprinklers with vented housing units which qre specified
for yse in ceilings not permitting airflow shall be installed and testedcwith the openings blodked. For the
evalfiation of dry sprinklers, the shortest length manufactured shall be used.

NOTE  See9.2g).

Table 19 — Room sensitivity test parameters for flush, concealed and recessed sprinklers

G Starting ambient Starting ambient
as flow for Gasflow for t
. \ emperature for temperature for
sprinkler sprinkler sprinkler sprinkler
Sprinkler | Testroom rt:tril:lpe:?;l;rfc r;eti;:lpe;?;l;rfc temperature temperature
Lype configuration g g o rating of 77 °C or rating ¢f 79 °C to
or less to 107 °C o
less 107 °C
3 3
m3/h m3/h oC oC
Stqndard-
refponse 7.19.1 9,6 259 31+1 49 + 2
Fast-
refponse 7.19.2 14,2 17 31+1 49 +
Ddmestic 7.19.2 14,2 14,2 311 31+
Fast-
refponse
ECLH 7.19.3 14,2 17 311 49 + 2
Stgqndard-
refponse
ECOH 7.19.3 9,6 259 311 49 +2
Fast-
response
ECOH 7.19.3 14,2 17 311 49 +2
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Key

4 600

Dimensions in millimetres

150°

5'2

2 300

3 200

BN

& 600

2 300

1 sidewallsprinkler locations

pendent

Typical

Figure 1

For sand

sprinkler locations

Himension.

burner detail, see Figure 14,

0 — Plan view of. foom sensitivity test for standard-response flush, concealed an
recessed sprinklers
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Dimensions in millimetres

L 600
150°
h ~
N
\\
1
B0
\ o
\\ S
S Vb
N
N

2 300

sidewall sprinkler locations
bendent sprinkler locations
['ypical dimension.
band burner detail.

and recessed sprinklers

ure 11 — Plan view'of room sensitivity test for fast-response and domestic flush, concealed
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Dimensions in millimetres

—_— v

vyyvw

1 \\ 2
N
N
\
\
N
\
\
\
\ \\ N
\\\
& \
Q) \

172 W

A

sprinklerocations
spfinkler locations

Key
sidewall
pendent
a  Typical

Himension

b Sand burner detail.

Figure 12 — Plan view of room sensitivity test for fast-response ECLH, standard-response ECOH
and fast-response ECOH flush, concealed and recessed sprinklers

7.19.2.3 The test room shall be constructed of nominal 12-mm-thick plywood. The ceiling shall be
constructed of nominal 12-mm-thick gypsum wallboard or similar ceiling material. A non-combustible

wall covering may be installed in the corner of the room with the sand burner.
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7.19.2.4 A flow of natural gas or methane shall be established through the sand burner for the applicable

type

of flush, concealed or recessed sprinkler described in Table 19.

7.19.2.4.1 Gases with a higher heat content may be used provided the heat output obtained is made
equivalent by adjusting the flow rate.

7.19.2.5 The room response test shall be started when the ambient temperature measured in the centre
of the room 254 mm below the ceiling is as referenced for the applicable type of flush, concealed or
recessed sprinkler described in Table 19 and the operating time of each sprinkler shall be recorded.

7.19.3 Plunge test

7.19.3.1 Using maximum RTI values and test conditions from Tables 4 and 5 calculate th
perrhitted response times in accordance with 6.26.3. For standard response sprinklers,
conditions of Table 5. For fast response sprinklers, use only test conditions 1 through 4 of

calc
Calc

Each
thre
and

inst:

(as{

lations that return valid results, three samples shall be tested at the corresponding test
1lations that return an invalid result shall be disregarded.

sprinkler under test shall have 1 to 1,5 wraps of PTFE sealant’tape applied to th
hds. Each sample shall be screwed into the test plate (see Eigire 13) to a torque of (
maintained at ambient temperature for a period of not less.than 30 min. The sprinK
1lled in the test plate such that the sprinkler’s heat-sensitive’element is at the minimunmnj
ermitted by the sprinkler design) into the plunge tunnel [aminar gas stream.

A timer accurate to #0,01 s with suitable measuringzdevices to sense the time betwee

spri
time
uppt

. Unless the sprinkler design prevents it, a vacuum (as noted in Table 5) shall be ap
r enclosure of the test plate as soon as the‘sprinkler is plunged into the gas stream 4§

maintained throughout the test.

Recd

rd the operating time of each sprinkler.

e maximum
use all test
Table 5. For
conditions.

e sprinkler
|5 + 3) N'm
ler shall be
protrusion

n when the

nkler is plunged into the tunnel and the time it.operates shall be utilized to obtain tle response

plied to the
ind shall be
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Dimensions in millimetres
210

160

380
170
|
¥
|
|

100

Key
1 differentlial pressureiports 7 0,40 mm thick s/s enclosure

2 vacuum port 8 (32 mm thread rod x 146 mm long (thread on¢ end
for air hose fitting, other end for sprinkler)

3 steel frame(3;038 mm + 0,20 mm) 9  sprinkler installation hole in Marinite®

jam nut to fockin position 10— 2,5-mm-thick X 25,4-Mmm-wide gasket (four sides)

5 jam nut welded to inside of enclosure steel frame 11 pan head screws countersunk in Marinite®
and flange of enclosure body

6 handle a  Marinite® 19 mm.

NOTE Marinite is an example of a suitable product available commercially. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO of this product.

Figure 13 — Example of dynamic heating test plate for concealed and recessed sprinklers
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Dimensions in millimetres
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Key

1  nominal pipe @ 25 mm
2 nominal pipe @ 40 mm
3 sand

NOTE

6,35 mm in diameter, and mason grade sand.
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Figure 14 — Details of sand burner
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Sand burner materials consist of a steel plate box (welded), steel piping and fittings with 12 holes
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7.20 Lodgement test (see 6.20)

7.20.1 Automatic sprinklers and dry-type automatic sprinklers in the shortest length of any temperature
rating are to be individually tested. Each sample shall be installed in its intended installation position on
arigid piping arrangement and supplied with flowing water. Tests are to be conducted using a single-feed
(Figure 15 or Figure 16) and a double-feed (Figure 17) water supply arrangement. The test pressures
and number of samples tested at each pressure using each water supply configuration are specified in
Table 20. Each sample shall be operated by exposing the heat responsive element to a uniform application
of heat. The service pressure and the action of the operating parts, when releasing, are to be observed to
determine conformance with these requirements.

7.20.2 The|flowing pressure shall be at least 75% of the initial operating pressure.

Dimensions. in millimetres

1 2 3 b

. B
1L

300 200 |
Key
1 32 mm pominal elbow (outlet as required)
2 32 mm % 50 mm nominal reducer
3 50 mm pominal grooved coupling
4  Dbleedlinje
5 32 mm pominal steel pipe
6 50mm Iominal steel pipe

Figure 15 — Typical single-feed lodgement test arrangement
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Dimensions in millimetres

250
w

610

250 1

620 520

Key
hbven air vents

bauge pipe

vindow

Hoor

threaded connection to sprinklers
vater discharge

N O U W

heat source

Figure 16 — Typical function test oven
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Dimensions in millimetres

2 3 5
1
500
6
Key
1 50 mm pominal elbow 4 50 mm nominal grooved coupling (typical)
2 bleedlirje 5 bleed line
3 50 mm pominal tee coupling (outlet as required) 6 50 mm nominal steel pipe (typical)
Figure 17 — Typical double-feed lodgement test arrangément
Table 20 — Lodgement test pressures and number-of test samples
Test pressure¢
Water supply arrangement Number of test samples
MPa bar
0,035 ¢r 0,05 0,35 or 0,52 Single Feed 5
0,035 ¢r 0,05 0,350r 0,52 Doubletkeed 5

0,17 1,7 Single Feed 5

0,17 1,7 Double Feed 5

0, 3,5 Single Feed 5

0, 3,5 Double Feed 5

0,% 5,2 Single Feed 5

0,5 5,2 Double Feed 5

0,69 6,9 Single Feed 5

0,69 6,9 Double Feed 5

0,!]36 8,6 Single Feed 5

0,$6 8,6 Double Feed 5

1j0 10 Single Feed 5

1j0 10 Double Feed 5

1)2 12 Single Feed 5

1k 12 Double Eeed 5

Incremental 0,17P Incremental 1,7P Single Feed 5 at each pressure
Incremental 0,17b Incremental 1,7 Double Feed 5 at each pressure

a  For dry upright sprinklers, the starting test pressure is 0,09 MPa (0,9 bar).
b Ifthe sprinkler is rated for a pressure of greater than 1,2 MPa (12 bar), sprinklers are to be tested in 0,17 MPa (1,7 bar)
increments from 1,37 MPa (13,7 bar) to the rated pressure.
¢ Mandatory test pressures include 0,035 MPa or 0,05 MPa (0,35 bar or 0,5 bar), 0,35 MPa (3,5 bar), and the rated
pressure.
d  Testing using each temperature rating can be required in some countries.

7.20.3 To determine that the internal parts of a dry sprinkler do not restrict the intended flow rate, a
flow meter shall be connected to the water supply piping. Prior to operation of the test samples in 7.20.1,
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an operated sample that has demonstrated acceptable K-factor results in the water flow constant test,
7.27, shall be installed in the operational test fixture. Water shall be flowed at each of the pressures noted
in 7.20.1 and the K-factor at each pressure shall be recorded. Dry-type sprinkler samples are then to be
tested as described in 7.20.1. After sprinkler operation, the flow at each pressure specified in 7.20.1 shall
be recorded. The discharge coefficient K-factor is then to be calculated as specified in 7.27. The K-factor
value shall be within 5 % of previously tested K-factor samples.

7.20.4 Lodgement is considered to have occurred when one or more of the released parts lodges in
the deflector frame assembly.

7.2

7.2

Four

(pre
The

rate

This

1

Heat exposure test (see 6.21)

1 Glass bulb sprinklers (see 6.21.1)

glass bulb sprinklers having nominal release temperatures of <80 °C shall bejheated in 3
ferably distilled water) from (20 + 5) °C to (20 * 2) °C below their nominal-operating tq
rate of increase in temperature shall not exceed 20 °C/min. A suitable flaid shall be useq
1 release elements.

temperature shall then be increased at a rate of 1 °C/min to-the temperature at wh

bubble dissolves, or to a temperature 5 °C lower than the lower limit of the tolerance 1

oper]
cool
bulb
spri

in air until the gas bubble has formed again. During the cooling period, the pointed end
(seal end) shall be pointing downwards. This test shall be performed four times on
nklers.

7.21.2 All sprinklers (see 6.21.2)

Twe
is 11
less
and
(10

spri
All e

ve uncoated sprinklers shall be exposed-for a period of 90 days to a high ambient temp

°C below the nominal rating or at the'temperature given in Table 21, whichever is lo
than 49 °C. After exposure, four of(the sprinklers shall be subjected to the requiremsg
.18.2, four sprinklers to the requirements of 6.20 [two at 0,035 MPa (0,35 bar) and ty
bar)], and four sprinklers to,the requirements of 6.17. If a sprinkler fails a test, eigh
(Kklers shall be tested as des€ribed above and subjected to the test in which the failure w{
ight sprinklers shall pass the test.

7.21.3 Coated sprinklers (see 6.21.3)

In ad
to th
colu

The
subj

Idition to the fest exposure of 7.21.2 in an uncoated version, 12 coated sprinklers shall
e test of 7.21¥2"using the temperatures given in column 3 of Table 21 for wax coated sp1
mn 2 for@ll'other coatings.

test shall be conducted for 90 days. After the 90-day exposure, four of the sprinkl
bcted to the requirements of 6.6.1, four sprinklers to the requirements of 6.27 [two a

water bath
mperature.
| for higher-

lich the gas
ange of the

ating temperature, whichever is lower. Remove the sprinkler from the liquid bath and allow it to

of the glass
bach of four

brature that
wer, but not
nts of 6.6.1
vo at 1 MPa
t additional
s recorded.

be exposed
inklers and

brs shall be
£ 0,035 MPa

(0,35

h Y " ol DNAD L1.0.1 1 i . 1.1 b 4l . b £ 4~ 1L
udl ) dIIutwu dt 1 NMil'd (1U Udl J], dIIUTUUL SPIIHIKITTS U LINCT TTYUUITTIHICIILS UT'U. L /7. 11T d SP

inkler fails

a test, eight additional sprinklers shall be tested as described above and subjected to the test in which
the failure was recorded. All eight sprinklers shall pass the test.
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Table 21 — Test temperatures for sprinklers

Marked nominal Wax-coated
temperature rating Test temperature igggt:;;iset
oC c o

57 to 60 49 38

61to 77 52 38

78 to 107 79 66
108 to 149 121 66
150 to 191 149 N/A
192 to 246 191 N/A
247 to 302 246 N/A
303 to 343 302 N/A

7.22 SprigKler coatings (see 6.22)

7.22.1 Evaporation of wax and bitumen test (see 6.22.1)

A 50 cm3 sample of wax or bitumen shall be placed in a metalsorrglass cylindrical container having a
flat bottom| an internal diameter of 55 mm, and an internal height of 35 mm. The container, without
lid, shall bg placed in an automatically controlled electri¢; constant-ambient temperature oven with
air circulatjon. The temperature in the oven shall be controlled at 16 °C below the nominal release
temperaturg of the sprinkler, but at not less than 50 %€~The sample shall be weighed before and after
a 90-day exjposure to determine any loss of volatile-matter; the sample shall meet the requiremenits of
6.22.1.

7.22.2 Low temperature test (see 6.22.2)

Five sprinHllers, coated by normal production methods, whether with wax, bitumen, or a metallic
coating, shdll be subjected to a temiperature of =10 °C for a period of 24 h. On removal from thg low
temperature cabinet, the sprinkters shall be allowed to return to normal ambient temperature fpr at
least 30 mim before examinatién,of the coating to the requirements of 6.22.2.

7.23 Thernmal shock test for glass bulb sprinklers (see 6.23)
7.23.1 Befgre starting the test, condition at least five sprinklers at (20 £ 5) °C for at least 30 min.

7.23.2 Sprinklers having nominal operating temperatures less than or equal to 80 °C shall be tested in a
bath of de-mineralized water. Sprinklers with higher rated elements shall be tested in a bath of suitable
fluid. The temperature of the bath shall be (10 + 0,5) °C below the lower limit of the tolerance range of the
operating temperature of the sprinklers. After 5 min, remove the sprinklers from the bath and immerse
them immediately in another bath of liquid (demineralized water), with the bulb seal downwards, at a
temperature of (10 = 0,5) °C. Then test the sprinklers in accordance with 6.20 at 0,035 MPa (0,35 bar).

7.24 Resistance to heat test (see 6.24)

One sprinkler body shall be heated in an oven at 650 °C * 10 °C or 770 °C * 10 °C for a period of 15 min,
with the sprinkler in on its inlet thread. The sprinkler body shall then be removed, holding it by the
threaded inlet, and shall be promptly immersed in a water bath at a temperature of approximately
15 °C.
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7.25 Freezing (see 6.25)

Five samples shall be individually attached to one end of a 100-mm length of 25-mm nominal diameter
steel pipe using an appropriate fitting. A pipe coupling shall be attached to the opposite end of each pipe.
Each assembly shall then be filled to capacity with water and sealed using a pipe plug. The assemblies
shall be exposed to a temperature of (-30 + 5) °C for a period of 24 h. After exposure, the sprinklers
shall be allowed to thaw at room temperature and shall be hydrostatically tested at 0,05 MPa (0,5 bar)
for 15 seconds. Sprinklers which do not leak shall be tested according to 6.6.1 and 6.18.1.

7.26 Corrosion tests (see 6.26)

7.2¢.1 Stress corrosion test for copper-based alloy components (see 6.26.1)

sprinklers without any plating or coating shall be subjected to the following-aqueoys ammonia

The inlet of each sample shall be sealed with a nonreactive cap.

Five
test.

EXAMPLE A plastic cap.

ease the samples to be tested and then expose them for 10 days to,a‘moist ammonia-aif mixture in

ss container.

Degi
aglg

An 3
the

solu
follo

queous ammonia solution, having a density of 0,94 g/cm3¢shall be maintained in thg bottom of
ontainer, approximately 40 mm below the bottom of thesamples. A volume of aqueoys ammonia
fion corresponding to 0,01 ml/cm3 of the volume of.the container will give approximately the
wing atmospheric concentrations: 35 % ammonia, 5.%,water vapor, and 60 % air.

The
with

moist ammonia-air mixture shall be maintained\as closely as possible at atmospher
the temperature maintained at (34 + 2) °C. Provision shall be made for venting the ch

jc pressure,
amber via a

capi
The
cond

Afte
dela
resig
6.6.1

Spri
of se

lary tube to avoid the increase of pressure, Specimens shall be shielded from dripping
glass container shall be placed in an_enclosure which shall be heated uniformly
ensate on the test samples.

I exposure, rinse and dry thessprinklers, and conduct a detailed examination.
ination, or failure of any operating part is observed, the sprinkler(s) shall be subject]
tance test at rated pressuréeifor 1 min and to the function test at 0,035 MPa (0,35 ba
L and 6.20.

hklers showing cracking, delamination or failure of any non-operating part shall not shq
paration of permanently attached parts when subjected to a flowing pressure equal

rondensate.
to prevent

If a crack,
ed to a leak
r) only. See

w evidence
o the rated

pressure for 30 min.

7.26.2 Stress Corrosion for stainless steel components (see 6.26.2)

escribed in
four sets of

7.26
7.26
uncoated—oer

degreased and then exposed to a boiling magnesium chloride solution for a period of (150 *12) h. For

.2.1 Stainless steel components shall be tested for resistance to stress corrosion as (
%2 to 7.26.2.5 and in accordance with ASTM C36. For use in normal atmospheres,

wlatad il ’S 1 oo oo ot ard—faiae saarzios ol oo oo d aeisaldel h 11 b
arpratCt StaTrCS S~ StCCT COTMTPOTICTICS —artrtr 10UT  previousSTy  olrceStetr .)}unu\u.rs sSha e

use in corrosive atmospheres, four sets of stainless steel components and four previously untested
sprinklers shall be degreased and then exposed to a boiling magnesium chloride solution for a period of

(500 +12) h. Special fixtures or elevated temperature operating elements can be employed to simulate
assembly loading on parts, where appropriate and necessary.

7.26.2.2 Samples are to be placed in a flask fitted with a wet condenser. The flask shall be filled
approximately one-half full with a nominal 44 % by weight magnesium chloride solution, placed on a
thermostatically-controlled electrically-heated mantle, and maintained at a boiling temperature of
(150 = 2) °C.
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7.26.2.3 Following exposure, the samples shall be removed and rinsed in potable water. Following a 2-
to 4-day drying period, visual examination of the samples shall be made.

7.26.2.4 The stainless steel components that show no evidence of cracking, delamination, or degradation
shall not need further testing. Stainless steel components that show evidence of stress corrosion shall be
permitted to be reassembled and subjected to the tests in 7.26.2.5.

7.26.2.5 The sprinklers tested shall not weep or leak at, or below, 1,2 MPa (12,1 bar) when hydrostatically
tested for one min. Subsequently, half of the samples shall exhibit positive operation and release of all
operating parts when tested in accordance with the functional test at 0,05 MPa (0,5 bar). The remaining
samples shfilt not show evidence of separation of permanently attached parts when subjected tq the
water flow &t rated pressure for 30 min.

7.26.3 Sulphur dioxide/carbon dioxide corrosion test (see 6.26.3)

Subject eight sprinklers to the following moist sulphur dioxide/carbon dioxide corrosion test. Fil| the
inlet of each sample with deionized water and seal it with a non-reactive cap.

EXAMPLE A plastic cap.

Use test equipment consisting of a vessel made of non-reactive material, with a lid of such a shape s to
prevent corjdensate dripping on the sprinklers. Regulate the heating of'the vessel so as to maintain the
temperaturg inside the vessel at (25 * 3) °C. Shield specimens from dripping condensate.

Suspend the sprinklers to be tested in their normal mounting position under the lid inside the vessel.
Sulphur diokide and carbon dioxide are to be supplied to the fést chamber from commercial cylinglers.
Introducegr(l amount of sulphur dioxide equivalent to 1 %"of the volume of the test chamber, anld an
equal volunpe of carbon dioxide, into the chamber each working day. Maintain a small amount of potable
or de-minerjalized water at the bottom of the chamber:

Conduct thg test for a period of 10 days. After a total of 10 days, remove the samples from the contginer
and allow them to dry for 1 day to 5 days at a.témperature not exceeding 35 °C with a relative humjdity
no greater than 70 %.

After the dilying period, the samples shall'be tested as described in 6.26.3.

7.26.4 Hydrogen sulphide corresion test (see 6.26.4)

Subject eight sprinklers to the.following moist hydrogen sulphide corrosion test. Fill the inlet of pach
sample witlh deionized wafer-and seal it with a non-reactive cap.

EXAMPLE A plastic cap.

Use test eqyipment.consisting of a vessel made of non-reactive material, with a lid of such a shape gas to
prevent condenisate dripping on the sprinklers. Regulate the heating of the vessel so as to maintain the
temperaturk inside the vessel at (25 + 3) °C. Shield specimens from dripping condensate. T

Suspend the sprinklers to be tested in their normal mounting position under the lid inside the vessel.
Hydrogen sulphide shall be supplied to the test chamber from a commercial cylinder. Introduce an
amount of hydrogen sulphide equivalent to 1 % of the volume of the test chamber into the chamber each
working day. Maintain a small amount of water at the bottom of the chamber.

Conduct the test for a period of 10 days. After a total of 10 days, remove the samples from the container
and allow them to dry for 1 day to 5 days at a temperature not exceeding 35 °C with a relative humidity
no greater than 70 %.

After the drying period, the samples shall be tested in accordance with 6.26.4.
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7.26.5 Salt spray loading test (see 6.26.5)

7.26.5.1 Sprinklers for normal atmospheres

1:2021(E)

Ten sprinklers shall be exposed to a salt spray within a fog chamber. For evaluation of dry type
sprinklers, the shortest length manufactured shall be used. The inlet of each sample shall be filled with
water and sealed with a nonreactive cap.

EXAMPLE

A plastic cap.

During the corrosive exposure, the inlet thread orifice shall be sealed by a nonreactive cap after the

spri
chlo
1,12
the
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0,17
the 1
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solu
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The
the

TRiers have been filted wi efonized water. 1 ne sait solution snail be a 0-DY-

Fide solution in deionized water. The pH shall be between 6,5 and 7,2 and the densi
b g/ml and 1,157 g/ml when atomized at 35 °C. Suitable means of controlling the atn
thamber shall be provided. The specimens shall be supported in their normal operat

sure zone shall be maintained at a temperature of (35 + 2) °C. Salt solutiondshall be sup
culating reservoir through air-aspirating nozzles, at a pressure of between 0,07 MPa (|
MPa (1,7 bar). Salt solution runoff from exposed samples shall be cdllected and shall n
eservoir for recirculation. Specimens shall be shielded from dripping condensate.

chall be collected from at least 2 points in the exposure zone te determine the rate of

rion shall be collected per hour over a 16 h period and the salt concentration shall be (2

5.

sprinklers shall withstand exposure to the salt-spray for a period of 10 days. After
bprinklers shall be removed from the fog chamber and allowed to dry for 4 days to

temperature not exceeding (20 + 5) °C in an atmosphere having a relative humidity not g

709

7.26

Spri
7.26

7.26

Five

. After the drying period, the samples shall be tested in accordance with 6.26.5.

.5.2 Sprinklers for corrosive atmeospheres

hklers intended to be used in.corrosive atmospheres shall be subjected to the tests
5.1, except that the duration ‘of the salt spray exposure shall be extended from 10 days

.6 Moist air exposure'(see 6.27.6)

sprinklers shall bé-éxposed to a high temperature-humidity atmosphere consisting

humlidity of (98 +_,2J% and a temperature of (94 + 2) °C. For evaluation of dry-type spr

shon

The
shal
shal
ata

test length mantfactured shall be used.

sprinklexs)shall be installed on a pipe manifold containing deionized water. The enti
be placed in the high temperature-humidity enclosure for 90 days. After this period, th
be'removed from the high temperature-humidity enclosure and allowed to dry for 4 da
relative humidity not greater than 70 %. Following the drying period, five sprinklers sh

ass sodium
ty between
hosphere in
ng position

exposed to the salt spray (fog) in a chamber having a volume of at least"0;43 m3, in which the

blied from a
),7 bar) and
pt return to

application

salt concentration. The fog shall be such that for each 8¢ ¢m? of collection area 1 mll to 2 ml of

0+1)%by

this period,
7 days at a
reater than

specified in
to 30 days.

f a relative
inklers, the

re manifold
b sprinklers
ys to 7 days
all meet the

func

tional requirements of 6.20.1 at a pressure of 0,035 MPa (0,35 bar) only.

At the manufacturer’s option, additional samples can be furnished for this test to provide early evidence
of failure. The additional samples may be removed from the test chamber at 30-day intervals for testing.

7.26.7 Dry-type sprinkler deposit loading test (see 6.26.7)

7.26.7.1 Two groups, each consisting of five sample sprinklers in the lowest temperature rating and
the minimum length to be produced, are to be assembled. If lubricant is required to facilitate sprinkler
assembly, the minimum amount required to assemble the test samples shall be used. One group shall
be exposed with the sprinkler in the vertical position with the inlet up and the second group with the
sprinkler inlet down.
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7.26.7.2 The samples are to be exposed to a moist carbon dioxide-sulphur dioxide air mixture in a closed
chamber maintained at (35 + 2) °C for a period of 30 days. The samples are to be supported in a manner
to permit the internal and external sprinkler parts to be exposed to the gases, such as by placing test
samples on polymeric light diffuser trays with nominal 13 mm x 13 mm openings. All test samples shall
be supported at only one elevation level within the chamber. On 5 days out of every 7 days, an amount
of carbon dioxide equivalent to 1,0 % of the volume of the chamber, plus an amount of sulphur dioxide
equivalent to 1,0 % of the volume, are to be introduced. Prior to each introduction of gas, the remaining
gas-air mixture from the previous day shall be thoroughly purged from the chamber. On the 2 days out of
every 7 days that this does not occur, the chamber is to remain closed and no purging or introduction of
gas shall be provided. A small amount of water (10 ml/0,003 m3 of chamber volume) shall be maintained
at the bottom of the chamber for humidity. This water shall be repl weeKkly.

7.26.7.3 After the carbon dioxide-sulphur dioxide exposure, the samples are to be dried at (49%'3) fC in
an automatjcally controlled, circulating-type, constant-temperature oven for not less than,24th or more
than 72 h. Hach sample is then to be stored at (21 + 3) °C for at least 4 h prior to installation onto piping
in the pendent position and supplied with air at a service pressure of 0,05 MPa (0,5 bap)."Each sprinkler
is then to b activated by exposing the heat-responsive element to a uniform application of heat qr by
removing the heat-responsive element if it is degraded by the moist carbon dioxide-sulphur digxide
exposure. The water seal assembly and other internal parts shall clear the watérway as intended.

CAUTION -~ Sulphur dioxide is a toxic gas. This gas shall be stored, transferred, and used pnly
with gastight systems. Adequate ventilation shall also be provided‘to handle leakage. Prese¢nce
of this gas |s readily noticeable. Due to its unpleasant odour andirritant effect, it gives warhing
of its presdnce.

7.26.8 DeZincification of brass components (see 6.26.8)

A test solutjon shall be prepared by dissolving 12,7 g.af copper (II) chloride dihydrate (CuCl,2H,p) in
distilled wdter and then making up the volume to 1 000'ml. Fresh solution shall be used for each teft.

Three test pieces are to be taken from the sprinkler part. These pieces are to be cut in such a way, for
example by[sawing and grinding with light presstire, that the properties of the materials are unaffeg¢ted.
The area of|each test piece to be exposed shall be approximately 100 mm?2.

Each test pjece shall be embedded in-a‘thermoset resin having minimal shrinkage characteristicy and
the test surfface ground using wet gbrdsive paper, finishing with 500 grade or finer. The test surfaces
are to be cl¢aned with ethanol priorto testing.

Each test piece shall be placed.ih the middle of the beaker containing the copper (II) chloride solytion
so that the fest surface is@ertical and at least 15 mm above the bottom of a glass beaker covered with
suitable plagtic foil, for é&xample polyethylene, secured with elastic thread or another method of sealing

using non-rhetallic eompound. A total of (250 i}fg) ml of the copper (II) chloride solution is reqyired
per 100 mm)? of exposed surface of the test piece.

The beaker|centaining the test piece shall be placed in the thermostatically controlled oven or oil path
with the temperature maintained at 75 = 2 °C. The test piece shall be exposed continuously for 144 h. At
the end of this period, they are to be removed from the beaker, washed in water, rinsed in the ethanol,
and allowed to dry.

Microscopic examination of the test piece shall be conducted as soon as possible after the exposure. If
the test pieces are stored before microscopic examination, they are to be kept in a desiccator. Each test
piece shall be sectioned at right angles to the exposed test surface, and the remaining thermoset resin
attached to the section that shall be removed. The cross-sectioned piece is then to be re-embedded in a
thermoset resin having minimal shrinkage, and the area to be viewed shall be ground and polished for
microscopic examination. The total length of section through the exposed surface is not to be less than
5 mm. If the dimensions of the test piece make this impossible, the section shall be taken to provide the
maximum possible total length.

60 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

ISO 6182-1:2021(E)

The dezincification depth measurements are to be made at five evenly spaced locations and the average
calculated. The dezincification depth shall be measured from the post exposed test surface and is not
to include the sample edge. The maximum dezincification shall be recorded and the average depth
calculated. Magnification shall be used to provide the greatest accuracy of measurement.

7.27 Water flow constant (see 6.27)

The sprinkler shall be mounted with a pressure gauge on a supply pipe, an example of which is shown in
Figure 18. Four sprinklers shall be tested. The frame arms and deflector of sprinklers shall be removed
to facilitate testing. The water flow shall be measured at pressures of 0,10 MPa to 1,0 MPa (1,0 bar to
10 bar)-at intervals of 01 MPa (1 bar) In one series of tests, the pressure shall be increased to each
intefval, and, in the other series, the pressure shall be decreased from 1,0 MPa (10 bar) to'egch interval.
The [K-factor shall be calculated for each flowing pressure and the K-factor shall be averaged for each
serigs of readings. Each calculated K-factor and the average K-factor for each series.shall b¢ within the
limi{s specified in 6.27. During the test, pressures shall be corrected for differences in height between
the gauge and the outlet orifice of the sprinkler.

Dry type sprinklers of the shortest and longest lengths manufactured shall bé tested.
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Dimensions in millimetres
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>25%

Key

1  water squrce inlet 7  grooved end cap

2 pipe 8  valve for air relief

3 pressur¢ gauge 9 inlet of tapped hole with generous radius
4  piezomdter ring 10 flat surface of end cap

5 flexible ¢oupling (typical) 11 appropriate tapped hole

6  sprinkler

Figure 18 — Example of a water flow test apparatus

7.28 Water-distribution-tests{see-6-23)

7.28.1 General

Water distribution tests shall be in accordance with 7.28.2 through 7.28.6. If sprinklers are EAS type,
they shall be activated using electricity prior to any water distribution tests.

7.28.2 Spray, flat spray, conventional and dry sprinklers (see 6.28.2)

7.28.2.1 Spray upright, pendent, flat, and conventional (including dry)

In a test chamber of minimum dimensions 7 m x 7 m, install four sprinklers of the same type and orifice
size, arranged in a square, on piping prepared for this purpose. The arrangements of the piping and

62 © IS0 2021 - All rights reserved


https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

ISO 6182-1:2021(E)

containers are shown in Figure 19 through Figure 22. The yoke arms of the sprinklers shall be parallel
to the supply pipes. Dry-type sprinklers of the shortest manufactured length shall be tested.

The distance between the ceiling and the deflector of upright sprinklers shall be 50 mm. In the case of
pendent sprinklers, the distance shall be 275 mm.

Flush, concealed, and recessed sprinklers shall be mounted in the maximum recessed position in a false
ceiling of dimensions of not less than 6 m x 6 m and arranged symmetrically in the test chamber. The
sprinklers shall be fitted directly into the horizontal pipe work by means of a tee or elbow fitting or a
nominal 25 mm pipe nipple exceeding 150 mm in length with a reduced fitting.

The Qign oftho cfoann 0 W cngnend o d +hn dacitbyy AfF ~avnra g £
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shal] be in accordance with Table 22.

three-rqminal sizes

Dimensjons in millimetres

!
|
|
-« | r~
|
|
T T?
2 2,25 2,25
!
AN

1  rollecting pans (0,5 m x 0,5 m)

a Nominal bore is 25 mm.
b Water flow.
¢ Nominal bore is 65 mm.

Figure 19 — Layout of water distribution collection room — measured area: 20,25 m?
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a
b

C

64

Nomina
Water fl

BS 1387 medium tube of nominal bore 65 mm/

Figur

Dimensions in metres

35

i
Ji

/1,75 175

\
o —

bore is 25 mm.

DW.

p 20 — Layout of water.distribution collection room — measured area: 12,25 m?
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Dimensions in millimetres
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1,5 1,5

\
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a Nominal bore is 25 mm.

b Water flow.

¢ BS 1387 medium tube of nominal bore 65 mm.

Figure 21 — Layout.af water distribution collection room — measured area: 9 m2
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Dimensions in metres
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Key

a Nomina
b Water fl
¢ BS 1387

Figul

The water ¢
of square cq
of the meas
the room, b
than 50 %
Table 22.

25

:

:

1,25 1,25

i

bore is 25 mm.
DW.

medium tube of nominal bore 65 mm.
e 22 — Layout of water 'distribution collection room — measured area: 6,25 m?

listribution in the protected area between the four sprinklers shall be measured by m
ntainers measufing 500 mm on a side. The distance between the ceiling and the upper

Pans
pdge

uring containers shall be 2,7 m. The measuring containers shall be positioned centrallly in

eneath thetfour sprinklers. The number of containers in which the quantity of water ig
pf the water coverage given in Table 22 shall not exceed the value specified in column

less
6 of

Test flat spi

dy sprinklers additionally with a distance of (0,3 + 0,025) m between the deflector and the

upper edge

66

of the measuring containers. The water shall be collected for at least 5 min.

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=a7ddffdaae0e65b971aeb00966ab1c26

Table 22 — Water distribution

ISO 6182-1:2021(E)

Flow constant, K Water | Flow rate per | p,. tected area Sprinkler spacing| Permitted number of
coverage | sprinkler containers with a lower
(I/min)/(bar)* mm/min I/min m? m content of water
57 2,5 50,6 20,25 4,5 8
80 5,0 61,3 12,25 3,5 5
15,0 135.0 9,00 3.0 4
115 10,0 90,0 9,00 3,0 4
30,0 187,5 6,25 2,5 3

7.24.2.2 Water distribution above and below the deflector

Spripklers, except flat spray, recessed and concealed sprinklers, shall be installed horizontally in a test
appdratus, the features of which are shown in Figure 23. Flat spray sprifikler arrangement|is shown in

Figure 24.

The
two

subdtantially parallel to the plane of the partition.

The

sprinklers shall be tested at the flow conditions given'in Table 23.

Table 23 — Flow condition

deflector shall be positioned within the apparatus such thatatheoretical dividing line hetween the
collecting volumes intersects a point on the axis of the sprinkler where the water spray

s travelling

Key
1 partition

Flow constant, K Water flow rate
(1/min)/bar?# 1/min”
57 50,6
80 61,3
115 90,0
Dimensions ip millimetres
1 | A-A
|
A | 20 mm
—>| | D
T i ////
| | -
| l L
| - Y avd
| s ' ///
e 3,9 - <
e =
| < |
| -
2 ‘| H
/|Z______' _____
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Ve
e A
7
7

Figure 23 — Apparatus for determining water distribution above and below the deflectors
except flat spray sprinklers
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Dimensions in millimetres

15 1

1 15 +1

& 2
g g
a) Flat spray sprinkler: pendent b) Flat spray sprinkler: upright

Key
1  partition
2 circular hole
3 sprinkler

Figure 24|— Apparatus for determining water distribution abéyve’and below the deflectors|for
flat spray sprinklers

7.28.2.3 Sidewall sprinklers, H & W (including dry)

In a test chamber of minimum dimensions 7 m x 7 m,\install two sidewall sprinklers of the same fype
and orifice|size arranged along one wall and 3 .m)apart, on piping prepared for this purpose.| The
arrangemeit of piping, sprinklers, and 500 mm square containers is shown in Figure 25 and Figur¢ 26.

The distande between the ceiling and the déflector of each sprinkler shall be 100 mm (see Figure 2p6).

The water distribution in the designated area between the two sidewall sprinklers shall be measpired
by means of 36 square measuring centainers each side of which is 500 mm. The distance between the
ceiling and the upper edge of the.containers shall be 2,14 m.

The 36 megsuring container$\shall be positioned centrally between and below the two sprinklers as
shown in Figure 25 and Figure 26. The first line of the array of 36 containers shall be placed parallel to
and displacgd by 600 min-from the wall behind the sprinklers.

An additionjal line of'six measuring containers shall be placed on the floor adjacent to the wall between
the two sid¢wallssprinklers to collect the water impinging on the wall. The wall surface shall be covered
with a non-pofrous material. The water shall be directed from the non-porous material into the line of
containers on-the floor adjacent to the wall

NOTE See Figure 26.

The pans along the back wall are to be provided with a shield/cover located within 50 mm of the wall so
that the water collected in the pans is primarily from the water impinging on the back wall.

The total quantity of water collected in these containers shall be a minimum of 3,5 % of the total water
discharged from the sprinklers during the test.

For sidewall sprinklers having a nominal K-factor of 80 (1/min)/(bar”2) or less, the water flow rate shall
be 57 1/mm for each sprinkler. The average water collection rate in the containers shall be not less than
2 mm/min and the minimum water collection rate in any individual pan shall be 1,2 mm/min.
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For sidewall sprinklers having a nominal K-factor of 115 (1/min)/(bar*), the water flow rate shall be
78 1/mm for each sprinkler. The average water collection rate in the containers shall be not less than
2,8 mm/min and the minimum water collection rate in any individual pan shall be 1,2 mm/min.

Water shall be discharged for 10 min during this test.

The sidewall sprinklers shall wet a curvilinear area above the containers on the smooth back wall
behind the sprinkler.

NOTE See Figure 26.

The entire area shall be completely wetted within the curvilinear shape. The apex of the curvilinear
shape shall be a maximum of 1,22 m below each sprinkler deflector.

Dimensions in millimetres
27 000

2 =
- /
Al
(=g
(=)
(=]
m /3
T ] 17
A/
S 1500 |_ 1500
3 ! 3 2
b
Key
1 p00 mm squafe-eontainer (typical)
2 pack wall
3  pprinkler
a

Nominal pipe diameter is 25 mm.

o

Aaterflows

Figure 25 — Plan view of sidewall distribution collection room
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Dimensions in millimetres
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90° redycer elbow (2 required)

1

2

3

4

5 back wall water contact line
6

7

8 wetted qrea

9

measuripg containers

Figureé 26 — Sidewall sprinkler installation for water distribution test

7.28.3 Dommestic sprinklers (see 6.28.3)

7.28.3.1 Horizontal surface water distribution

Tests are to be conducted on an individual sprinkler using design flow rates specified in the
manufacturer's design and installation instructions that simulate one sprinkler in a system operating.
For sprinklers having a pressure rating greater than 1,2 MPa (12 bar), tests shall be conducted using
flows corresponding to a pressure of 0,5 MPa (5 bar) less than the rated pressure at the maximum
coverage area. The water distribution test shall be conducted for 20 min.

Dry type sprinklers of the shortest manufactured length shall be tested. If the K-factor for the longest
length deviates by more than 5 % from the shortest length, then the longest length shall also be tested.

An open sprinkler shall be installed in its intended position in a pipe fitting having a 25 mm inlet and an
outlet the same size as the sprinkler inlet, and shall be supplied with water through 25 mm piping. The
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sprinkler deflector shall be located in its intended position as specified in the manufacturer's design
and installation instructions. A pendent or upright sprinkler shall be tested after being rotated 90°
about its vertical axis after being tested as initially installed.

7.28.3.1.1 Upright and pendent domestic sprinkler

Collector pans measuring 300 mm by 300 mm are to be placed on the floor in one quadrant of the
sprinkler's discharge pattern; see Figure 27. The tops of the pans are to be 2,4 m below the ceiling.

The specified water flow rate shall be established and the test shall be conducted for 20 min. At the

completion of water flow, the water collected is measured to verify conformance with the requirements
of 6.28.3.1 with the sprinkler as installed and after being rotated 90°.
Dimensions ih millimetres
152
1 —
o
N
el
b
a
Y
Key
Eprinkler
Collector-pans, 300 mm x 300 mm
2 Ww,<Coverage width (m)
b | céverage length (m)

Figure 27 — Water collection for upright, pendent, recessed pendent, and ceiling sprinklers

7.28.3.1.2 Sidewall domestic sprinkler

Collector pans measuring 300 mm by 300 mm are to be placed as shown in Figure 28. The tops of the
pans are to be 2 m below the ceiling.

The specified water flow rate shall be established and the test shall be conducted for 20 min. At the
completion of water flow, the water collected shall be measured to verify conformance with the
requirements in 6.28.3.1.
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Dimensions in millimetres

Key
sidewall[sprinkler
collectoy pans, 300 mm x 300 mm
a  w, covefage width (m)
b ], coverpge length (m)

Figure 28 — Water collection for sidewall sprinklers
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b) Collection pans for sidewall sprinklers{plan c) Collection pans for upright or pendent
view) sprinklers (plan view)
Key
1 floor
2 follector pans
3  pidewall sprinkler
4  pendent or upright sprinkler
w,. foverage width {fm)
I.  foverage length (m)
a

For upright or pendent sprinkler only.

o

For sidewall sprinkler only.
¢ Maximum wall wetting distance from ceiling.

0,7 TIT.

Figure 29 — Water collection

7.28.3.2 Vertical surface

Tests are to be conducted on an individual sprinkler using design flow rates specified in the
manufacturer's design and installation instructions that simulate one sprinkler in a system operating.
For sprinklers having a pressure rating greater than 1,2 MPa (12 bar), tests shall be conducted using
flows corresponding to a pressure of 0,5 MPa (5 bar) less than the rated pressure at the maximum
coverage area. Each water distribution test shall be conducted for a minimum of 10 min.
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An open domestic sprinkler shall be installed in its intended position in a pipe fitting having a 25 mm
inlet and an outlet the same size as the sprinkler inlet, and shall be supplied with water through 25 mm
piping. The sprinkler deflector shall be located in its intended position as specified in the installation
instructions. A pendent or upright sprinkler shall be tested at a 90° rotation after being tested as
initially installed.

Collector pans are to be used to determine that at least 5 % of the sprinkler flow is discharged onto
each wall; see Figure 29. The walls of the test room are to be nonporous or have a nonporous covering
so that water impinging on the walls can be collected and measured.

The collector pans measure 300 mm x 300 mm and are placed on the floor against the walls for the

length and
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length devi
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completion
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Dry type sprinklers of the shortest manufactured length shall be tested.
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Table 24.
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fdtirof Specified coverage. The tops of the pans are tocated 2 m betow the ceiting. M
vided to prevent sprinkler discharge from directly entering the pans; see Figure 29:

rinklers of the shortest manufactured length shall be tested. If the K-factor for the lon
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ended coverage light hazard sprinklers (see 6.28.4)
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all be collected for at least 10 minutes.

The wall wetting test (7.28.4.3) may be performed concurrently with this test.
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Nominal flow constant, K Nominal room Nominal flow
I/m[bar]0:5 dimensions rate
[width x length] 1/min
m x m

80 5,0 x 5,0 100

30 55x55 125

80 6,0 x 6,0 150

115 5,0 x 5,0 100
115 5,5x5,5 125
115 6,0 x 6,0 150
160 5,0 x 5,0 105
160 5,5x5,5 125
160 6,0 x 6,0 150
202 5,0 x 5,0 140
202 55x5,5 140
202 6,0 x 6,0 150
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Dimensions in millimetres

Y/2

N
\ .
2 3
N
~
N
I
Y
Key
1 testchamber wall
2 sprinkler locations
3 collectign pans
4  open framework supporting paper wall
Y room length/width

Figure 30 — Water distribution and wall wetting test setup for ECLH upright and pendenit
sprinklers plan view
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Dimensions in metres
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nomjinal 25 mm pipe nipple exceeding 150 mm in length with a reducing fitting.
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flush, and’recessed sprinklers), distribution tests shall be conducted at both extremes

posi

Collection pans

bpen framework supporting paper wall
fest chamber ceiling

Foom width

sprinklers’elevation view

4.2 Extended coverage light hazard sidewall sprinklers

his purpose. The wall shall.not be less than 2,4 m high and 5,5 m in length. The dimen|
hg shall not be less than theymeasured area of coverage.

cprinkler shall be fitted directly into the horizontal pipe work by means of tee or elbow

Lype sprinklers of the shortest manufactured length shall be tested.

sprinkler-shall be tested with ceiling-to-distribution-plate distances of 100 mm and
s where-adjustment of the distance between the deflector and the ceiling is possible, (i.e

[i0n.

Figure 31 — Water distribution and wall wettihg test setup for ECLH upright and pendent

Lest chamber of minimum dimensions 7 m x 9 m, install one sprinkler in a wall on pipipg prepared

sions of the

fittings or a

300 mm. In

, concealed,
bf deflector

Sidewall sprinklers shall be evaluated by collecting water in one half of the room as shown in Figure 32.
The collection pans are to be positioned 25 mm from adjacent walls.

Tests shall be conducted in each nominal room size at the corresponding nominal flow rate given in
Table 25.

The water distribution in the protected area shall be measured by means of square collection pans
500 mm on a side. The distance between the ceiling and the upper edge of the pans shall be 2,2 m. The
water shall be collected for at least 6 min.

The wall wetting test (7.28.4.3) may be performed concurrently with this test.
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Table 25 — Distribution testing parameters for sidewall sprinklers

Nominal flow constant, K Nominal room Nominal flow
1/m[bar]05 dimensions rate
[width x length] 1/min
m x m
80 5,0 x 5,0 100
80 5,0x5,5 115
80 5,0x6,0 125
t15 5,0x5;0 126
115 5,0x%5,5 135
115 5,0 x 6,0 150
115 5,0 x 6,5 165
115 5,0x70 180
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Dimensions in metres

Dimensions in metres
| Y/2 |

ac
Z3TMIT

25 |mm

a) Plan view
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b) Elevation view
Key
1  testchamber wall
2 sprinkler locations
3 collectign pans
4  open framework supporting paper wall
5 test chamber ceiling
X room lefpgth
Y room width
Figure (32 — Water distribution and wall wetting test setup for ECLH sidewall sprinklers

7.28.4.3 Wall wetting testfor extended coverage light hazard sprinklers (see 6.31.5)
The wall wetting tests shall be conducted in a test chamber large enough to contain a room of the
maximum dize permitted for the sprinkler type and orifice size (see Table 24 for upright and pendent
sprinklers dnd Table 25 for sidewall sprinklers). An open framework supporting a paper wall shall be
erected in the.chamber to simulate a room of the appropriate size as shown in Figure 30 and Figute 31

or Figure 32-a5-appheable:

Upright and pendent sprinklers shall be tested with a ceiling-to-distribution-plate distance of 100 mm.
Sidewall sprinklers shall be tested with ceiling-to-distribution-plate distances of 100 mm and 300 mm.
In cases where adjustment of the distance between the deflector and the ceiling is possible, (i.e.
concealed, flush, and recessed sprinklers), distribution tests shall be conducted at both extremes of
deflector position.

Dry type sprinklers of the shortest manufactured length shall be tested. Tests shall be conducted in
each nominal room size at the corresponding nominal flow rate given in Table 24 or 7.28.4. Each test
shall be conducted for 6 min. After the test duration, each wall of the room shall be examined to verify
conformance with 6.28.4.

This test may be conducted concurrently with the water distribution test (7.28.4.1 or 7.28.4.2).
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7.28.5 Extended coverage ordinary hazard sprinklers (see 6.28.5)

Four open sprinklers are to be installed in their intended position (upright or pendent) in the
38 mm x 38 mm x 19 mm tees, each supplied with water through two 38 mm diameter pipes with
sprinklers placed at the corners of spacings specified by the manufacturer. The upright and pendent
sprinkler deflectors are to be located 178 mm below flat ceiling and frame arms, parallel to the piping
on which it is installed. For dry type sprinklers, the minimum length to be produced shall be tested. A
ceiling mounted sprinkler type shall be installed as specified by the manufacturer.

Collection pans, having dimensions of 305 mm, are to be centred below the sprinklers at distances
below the sprinkler deflectors as specified in Table 8.

Wat red, and the

dens

br shall be discharged for 10 minutes. The amount collected in each pan shall be measu
ity in gallons per minute per mm/min calculated.

7.28

.6 K202 and K242 pendent ESFR sprinklers (see 6.28.6)

Test
Opel
test
appa
of sy
othe

three samples, or sets of samples, to the requirements given in Tablés.9 and 10, as gppropriate.
rate all samples by applying a heat source to remove the heat-sensitive element. The sprinkler
area shall be designed as shown in Figure 33 through Figure 38-Gonstruct the watgr-collection
ratus in accordance with the specifications given in Figure 39. Iiocate the test apparatis in a room
fficient volume so as to minimize the entrainment of additienal'water spray. Prevent apy drafts or

 air movement from entering, or leaving, the test area.

Covgr the water-collection system, Figure 39, until the required pressure has been obtained. At that

time
depq
im

int

, quickly remove the cover in such a manner as to not'cause water collected on top of th¢
sited into the collection pans. Conduct this testfof-a period of 5 min. At the conclusior]
ediately place the cover over the collection pans'to prevent any further water from bei
e pans. The top surface of collection pans shall be greater than 1 000 mm above solid fl

cover to be
of the test,
hg collected
por surface.

Dimensi¢ns in metres

o)
(=)

8,5

-

0,6 0,6

Figure 33 — Minimum dimensions of the water distribution collection apparatus
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0,6

11

Dimensions in metres

5,8

17

L 3,05 0,6
pipe [@ 100 nom. (mm)]
pipe [ ¥5 nom. (mm)]
sprinkler pipe (@ 50 mm)
manifold under ceiling (@ 50 mm)
Water flpw.
Indicatef piping located below the ceiling (see Figure 35 and Figures 36 - 38).

Figure

34 — Overhead piping configuration for water-distribution-collection apparatus
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Dimensions in metres
\s]

o

X€

2a

Key
pipe manifold

pipe [ @ 50 nom. (mm)]

pipe plug

threaded cross [50 x 50 x 50 (mm)]

threaded tee [50 x 50 x 50 (mm)]

nominal feed line from above the ceiling with reducer [@ 75 (mm)]

sprinkler location — one sprinkler test

sprinkler location — two sprinkler test

O o< lHl OO U1 DA W N R

300 mm minimum length.

Figure 35 — Single sprinkler piping configuration for the water-distribution-collection
apparatus
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Dimensions in metres
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[able 2 for pipe spacing.

86 — Multiple sprinkler piping configuration for the water-distribution-collection
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Dimensions in millimetres

1
3 2 L 2 3
3\ \
> IR L 3
5 9 5
6
Key
1 pipe manifold
2 pipe [ 4 50 nom.]
3 pipe plug
4 threaded cross (50 x 50 x 50 x 50)
5 threaded tee (50 x 50 x 50)
6 nominal feed line from above the ceiling with reducer(@ 75)
a

300 mm minimum length.

NOTE See Table 2 for pipe spacing.

Higure 37 — Multiple sprinkler piping configuration for the water-distribution-collection
apparatus

Dimensions ip millimetres
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T 230
|
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Key
1 threaded pipe
2 pipe [ @ 50-ngm.]

Higure 38 — Multiple sprinkler piping configuration for the water-distribution-collection
apparatus
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Dimensions in millimetres

2152
1

o 1 1 QA

~ o~

(=)

) 1

500 152 \
2
Key
1  flue spage collection pan
2 square dollection pan
Figure 39 — Collection pan assembly for water distribution collection apparatus

7.28.7 Thrust force test (see 6.28.7)

Install the sprinkler in the thrust force apparatus as shown in Figure 40. Measure and record the thrust
at the pressures specified in Tables 11 and 12, as appropriate. Repeat the test two more times with
different sprinklers.
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Dimensions in millimetres

230

2100
1200

Key
suspended ceiling

threaded tee (50 x 50 x 50)
thrust plate (@ 343 + 1)
aterproof casing

Gtainless steel ball

tlide ball bearing

oad cell transducer

R N O U oA W

blatform

Eigure 40 — Thrust force measurement test apparatus

7.29 Lateral discharge test (see 6.29)

7.29.1 .General

1 1_ds Lo 111 Baliad 11 Brialdalaie Iy baox 1o 1o 3 i
The 1at\,16u arSCrrargtc t\,at STrarT OC— appTIct tu T SPTTINNTCT t_le\,a Utu\,A CITcaalr 1xat Oor—C nVenthnal

sprinklers.

While discharging water at a service pressure of 0,52 MPa (5,2 bar) less than the rated pressure, an
open sprinkler shall not prevent the operation of a 57 °C to 77 °C temperature rated automatic sprinkler
of the same type and response located at the distance specified in Table 26 and described in 7.29.2 or
7.29.3.

7.29.2 Upright and pendent sprinklers

7.29.2.1 An upright or pendent automatic sprinkler of the type noted in Table 26 having a nominal
release temperature of 57 °C to 77 °C shall be installed on piping at a distance (centre-to-centre) specified
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in Table 26 from a second open sprinkler of the same type. The sprinklers shall be on separate parallel
pipelines.

7.29.3 Sidewall sprinklers

For sidewall sprinklers, an automatic and open sprinkler are to be installed on the same pipe line with
the sprinklers located at a distance apart as specified in Table 26, to discharge water perpendicular to
the pipe line. The test shall be conducted with the sprinklers located at distances specified in Table 26
below a flat ceiling and 152 mm away from a back wall.

7.29.4 Expesturetoheatandflame

Water shall|be discharged from the open sprinkler at a service pressure of 0,52 MPa (5,2 bar)less than
the rated pijessure. Under this condition, the automatic sprinkler shall be exposed to the heatand flame
from a 305 jnm? pan, 102 mm deep, containing 0,47 1 of heptane and 0,47 1 of water, with,the top of the
pan located| 152 mm below the heat-responsive element of the automatic sprinkler. Olsservations afe to
be made for operation of the automatic sprinkler. The test shall be conducted at gach of the deflgctor
to ceiling d]stances specified for each type of sprinkler listed in Table 26. Recessed sprinklers can be
tested in the recessed condition in lieu of 102 mm below ceiling.

7.29.5 Consumption of heptane

In all test cgnditions, the automatic sprinkler shall operate before the heptane is consumed.

Table 26 — Lateral discharge test parameters

Distance betweehn sprinkler Dlstal?c.e from
Sprinkler type ceiling
m mm
Standard spray pendent 1,83 150 and 560
Standard spray upright 1,83 150 and 560
Standard spray sidewall 1,83 150 and 300
ECLH and ECOH, pendent 2,4 or minimum distance specified
. ) oo . 150
and upright by installation instructions
Fxtended coverage sidewall 24 or mintmum d1§tance spec1f1ed 102 and 300
by installation instructions
Domestic genant 2,4 gr rlmnlmun.l d1§tance spec1f1ed 102
y installation instructions
) . 2,4 or minimum distance specified
Domesftic upright by installation instructions 102
Domestic sidewall 24 Er minimum d1§tance speCIfled 102 and 300
y installation instructions
ECSS 2,4 or minimum d1§tance spec1f1ed 300
by installation instructions
ESFR 1,83 355

7.30 Water shield angle of protection (see 6.30)

Determine the angle of protection according to 6.30 by measuring the angle between the plane of
the water shield at its outer edge to the extremity of any fusible element or glass bulb, with any lever
mechanisms rotated to give the largest subtended angle (see Figure 5).

For a link and lever sprinkler, this is the outermost and lowest edge of the link or lever measured with
the link and lever assembly rotated to 90° to the frame arm plane.
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For a centre strut or glass bulb sprinkler, if a line drawn to the edge of the lower seat of the bulb, rather
than to the extremity of the bulb, produces a larger angle, then that larger angle shall be the angle of
protection for that sprinkler.

7.31 Fire performance (see 6.31)
7.31.1 General

7.31.1.1 Fire performance tests shall be in accordance with 7.31.2 through 7.31.7.

7.31.1.2 Electrically activated sprinklers shall be operated in the intended manner using tllle detection
and |control equipment referenced by the manufacturer as being suitable for use with, the| electrically
actijated sprinkler and sprinkler with monitoring of activation, and the maximum delay tijne between
the detection of a fire to the release of the sprinkler shall be included into the test parameteys of the fire
testy.

7.31.2 Spray sprinkler fire performance
7.31.2.1 Fire test assembly

7.31.2.2 The test shall be conducted using cribs of sawn lengths*of Pinus sylvestris (pine) or Ricea excelsa
(sprpice).

Eacl crib shall contain two lengths of nominal dimf€nsions 100 mm x 150 mm x 2 400 mm, 13
lengths of nominal dimensions 100 mm x 100 mm x\* 200 mm, and 28 lengths of nominal [dimensions
50 mpm x 100 mm x 1 200 mm. The average moisture content of the wood shall be betwelen 6 % and

14 % (see Figure 41).

The [timber specified above shall be layered by being evenly spaced from each other angl forming a
squdre crib, 1 200 mm x 1 200 mm in.afea and 600 mm high, supported in turn by the two[2 400-mm-
long} 100 mm x 150 mm stringers. (Che total mass of the timber in the crib shall be deteymined and
recorded.

The [rib stringers shall be supported by a steel framework of channel iron mounted on adjiistable pipe
supports. The framework shall be sufficiently large to span the steel pan described in 7.31.4.4.

Dimensions ih millimetres

1,200 1200
|77/ 77 B 77, B 77, W 777/ 77, W 77,
il 4 4 U Y
h ZIZ/ Z| Z|
Z 4 14 1.4 4 _
7 Z| Z|
7 7
2 400

Figure 41 — Test crib

7.31.2.3 A supply of n-heptane or equivalent fuel, sufficient for 30 min, and a nozzle shall be
incorporated in the assembly as shown in Figure 42. The spray shall form a hollow cone having an angle
of approximately 75° when atomizing the fuel at a rate of 0,063 1/s. To prevent flameout, an igniter shall
be located next to the nozzle. This may be a cylindrical container partially filled with heptane.
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NOTE

A suitable nozzle is available commercially. See [SO/TC 21 for details.

7.31.2.4 The steel pan shall be 1 800 mm x 2 400 mm x 300 mm (depth), constructed of steel plate not
less than 5,4 mm thick. The upper corners shall be reinforced by a continuous steel band. The pan shall
be liquid tight and, prior to the test, shall be filled with water to a depth of 100 mm. The pan shall be
provided with means of drainage to maintain the water level at 100 mm.

7.31.2.5 Sprinkler installation

Four open sprmklers of the same type and orifice size shall be placed under an unobstructed portlon of

ceiling havign
configurati
side. The ce
deflectors ¢
sprinklers.
that they op

111ng shall be located (2 500 * 100) mm above the top of the crib. The distance betwee
f upright sprinklers and the ceiling shall be (180 + 50) mm and (250 + 50) mm:-for pe
Closed sprinklers with a nominal temperature rating of 77 °C or less can be used provlided
erate within 70 s of ignition.

180 +50

50 +10

150 £50

Dimensions in millim

1 2 3

2 500 £100

37000

800

10

11

12

etres

90

a) Elevation view
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b) Isometric view

thermocouples 8 crib

ceiling 9  n-heptane flames
sprinkler 10 igniter

25 mm pipe 11 water

40 mm pipe 12 overflow pipg
adjustable pipe support 13 steel pan

fuel supply piping

Four sprinklers, spaced in a square configuration, with 3 000 mm between the sprinklers on e3
Figure 42 — €rib fire test
h, concealed, and recessed sprinklers shallbe mounted in the maximum recessed positi

hg of dimensions not less than 6 m x 6 m-and arranged symmetrically in the test chamh

thermocouples, spaced 150 mm apart, shall be located 50 mm below the ceiling, at the d
re formed by the sprinklers. The-tips of the thermocouples shall be turned upwards
ation of water droplets.

hkler frame arms shall be oriented parallel to the piping.

7.31.2.6 Test room

The

test room shall’be a ventilated, draught-free enclosure and shall have a minimum f

not

ess than 100°m?2 with no floor dimension less than 10 m. The ceiling height shall be §

accommodate the assembly as shown in Figure 42. The total air inlet area to the test ro

not

ss thair1 m2. Provision shall be made, either by venting or by the dimensions of the t

evaduate or dissipate smoke.

ch side.

on in a false
er.

entre of the
o avoid the

oor area of
ufficient to
bm shall be
st room, to

7.31.2.7 Procedure

Two tests, each of 30 min duration, shall be conducted. For each test, a new wood crib, placed in the
centre of the test room, shall be fed for 30 min with n-heptane maintained at a temperature between
5 °C and 25 °C. Continuous combustion of the n-heptane shall be ensured by means of a pilot flame or
igniter placed within 50 mm of the spray nozzle.

The total flow rate to the four sprinklers having a nominal K-factor of 80 (1/min)/(bar”2) shall be
(230ig ) 1 /min for the first test and (380i18 ) 1/min for the second test.

The total flow rate to the four sprinklers having a nominal K-factor of 115 (1/min)/(bar”) shall be
(320%12) 1/min for the first test and (53042} ) I/min for the second test.
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The fuel flow shall be started and the torch ignited immediately. When the torch is ignited, the test
timer and temperature-measuring equipment shall be started.

For open sprinklers, water application shall be started after a minimum free-burning time of 1 min or
after a ceiling temperature of 760 °C is achieved, whichever occurs later.

After the 30 min period, the test shall be stopped and the crib fully extinguished within 1 min. The crib
shall then be oven-dried and weighed.

If the wood crib cannot be oven-dried, it shall be dried for 1 week in a sheltered area. The value of the
crib mass measured before the test (6 % to 12 % moisture content) and after drying shall be corrected

to the valu

At N 0f s tcbiinn forn ~aloy fo ad o datn

Lo MY ra o nfo 21+
alt v /7U lll\JlOLul\' ULCIvUI'C puluuAu\,Aleo ul\, tJ\'l l\.ll lll\'u AR} \Abhbl ‘lll“\f \f\JlllUl ‘llull\(\f VV ILA

the

mass loss r¢

quirement (see 6.31.2).

7.31.3 Dommestic sprinkler fire performance (see 6.31.3)

7.31.3.1 Sf

rinklers in each temperature rating are to be subjected to the tests specified in 7.31.3

7.31.3.22. Dry type sprinklers of the shortest manufactured length shall be tested. [fthe K-factor fo

longest leng
tested.

73132 T
be the spri
sidewall spt
2,7 m. The 1
the 1,2 m x

th deviates by more than 5 % from the shortest length, then the longest length shall alg

e test room dimensions for upright, pendent, flush, recessed,;and concealed sprinklers
kler coverage width by twice the sprinkler coverage lenigth. The test room dimension
inklers shall be the sprinkler coverage length by 1,5 titnes the sprinkler coverage width
oom shall have a 2,4 m high ceiling. For each test, new-acoustical panels shall be install
1,2 m area directly over the fire source.

7.31.3.3 The test room ceiling shall be covered withCoellulosic acoustical panels or gypsum b

attached to
shall have a

furring strips. The acoustical panels shall'measure 600 mm x 1 200 mm x 12,7 mm t
density of (216 + 24) kg/m3, and shall have a maximum flame spread index rating of 25

7.31.3.4 The test room shall have provision for ventilation through two door openings on oppositg

room walls
The door w

Each opening shall be 2,2 m high, which provides for a 200 mm lintel above the open
dths shall be as specified inFigure 43 to Figure 45.

.2 to
r the
o be

shall
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bd in

ard,
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Dimensions in millimetres
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1 1220°
2 10#0 890 482
efef| 10
N
- 3 ~
)
203 -
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S 900
1040~
Key
1 thermocouples, 6 mm above ceiling and 254 mm 4  thermocouple, 76 mm below ceiling ang
diagonally from the corner above the floor
2 wood crib thermocouple, 76 mm below ceiling (ro
3 simulated furniture sprinkler (typical)
a Douglas fir plywood-
w, coverage width
. coverage length
Figure 43 — Fire test arrangement for pendent and upright sprinklers
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thernpocouples, 6 mm above ceiling@and 254 mm 4
diagomnally from the corner
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simullated furniture

Doug
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Figure 44 — Fire test arrangement 1 for sidewall sprinkler
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thermocouple, 76 mm below ceiling and 1 600 am
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thermocouple, 76 mm below ceiling (room centfe)

sidewall sprinkler (typical)
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Dimensions in millimetres
lc
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<
o~
Al
1040[
Key
1 thermocouples, 6 mm aboyéeiling and 254 mm 4  thermocouple, 76 mm below ceiling and 1 600 mm
diagonally from the cornek above the floor
2 wood crib 5 thermocouple, 76 mm below ceiling (ropm centre)
3 simulated furniture 6  sidewall sprinkler (typical)
a Douglas fir plywood.
w, coverage width

~

coveragelength

Figure 45 — Fire test arrangement 2 for sidewall sprinkler

7.31.3.5 Douglas fir 3-ply panels measuring 1,2 m x 2,4 m shall be placed on two of the test room walls
extending out 1,2 m from a common corner. The panels shall be approximately 6,4 mm thick. The plywood
panels shall be conditioned at (21 = 3) °C and (50 * 10) % relative humidity for at least 72 h prior to
the test. They shall be placed on the walls by being attached to 12,7 mm thick wood furring strips. The
Douglas fir plywood panels shall have the burning characteristic properties specified in Table 27.
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Table 27 — Test methods

Property Test method Range
Flame spread index UL 723 130 £ 30
15+3
Critical heat flux ISO 5660-1
KkW/m?
220+ 50
Thermal response parameter ISO 5660-1 e
RW- (572 m>
7.31.3.6 The fire source is to consist of a wood crib and simulated furniture. The wood crib‘is ignited
with a pan ¢f heptane and the simulated furniture is ignited using two 150 mm long by 6,4'mm dianjeter
cotton wicKs soaked in heptane (see Figure 43 for pendent or upright sprinklers and)]Figure 44{and
Figure 45 for sidewall sprinklers) for placement of the fire source. See Figure 46 for.details of the| fuel
package.
0,84 m 16:2 mm °®
E \< S € o
E o 00
< /\ ° AT
> |
N
a) Foam adhesive pattern b) Side elevation
305 mm x 305 mm g E
\ E E
g = Z
o~
711 L
LIL Il 1
c) Steel.test pan d) Wood crib
Key
a  Thick fohm gad.

Figure 46 — Fire test crib and simulated furniture fuel package

7.31.3.7 The heptane shall be commercial grade with the following distillation characteristics:
— minimum initial boiling point: 88 °C;

— maximum dry point: 100 °C;

— specific gravity, 15,6 °C/15,6 °C: 0,68 - 0,73.

7.31.3.8 The wood crib is to weigh 2,5 kg to 3,2 kg and shall be dimensioned 305 mm x 305 mm x 152 mm
high. The crib is to consist of four alternate layers of four trade size 38,1 mm x 38,1 mm kiln-dried spruce
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or fir lumber 305 mm long. The alternate layers of the lumber are to be placed at right angles to the
adjacent layers. The individual wood members in each layer are to be evenly spaced along the length of
the previous layer of wood members and stapled.

7.31.3.9 After the wood crib is assembled, it shall be conditioned at a temperature of (104 + 5) °C for
not less than 24 h or more than 72 h. Following the conditioning, the crib shall be placed in a plastic bag
and stored at room temperature for at least 4 h before being used in a test. The wood crib shall be placed
on top of a nominal 300 mm x 200 mm x 100 mm high, 6 mm thick, steel test pan positioned on the floor
in a corner of the test enclosure. The wood crib shall be positioned 5 mm from each wall.

ypropylene
measuring

properties,

7.31.3.10 The simulated furniture is to Consist of two 76 mm thick uncovered pure po
oxidp polyol, polyether foam cushions having a density of 27,2 kg/m3 to 30,4 kg/m3
810|mm x 760 mm. The polyether foam shall have the following burning characteristic
averpge of five samples, when tested in accordance with ISO 5660-1 at a 30 kW/m?2 heat flux

peak heat release rate (HRR): (345 + 85) kW/m?;
heat of combustion: (22 + 3) k] /g

7.31.3.11 Each foam cushion shall be glued to a 840 mm x 790 mm x 12,7 mm thick plywood

back
al?
back
prio
for h
ano
dimg

7.31.3.12

inst4g

the doorway farthest from the fire; see Figure 43 to Figure 45. Pendent and upright sprinkle

instg
instdg
be teg

are fo be installed in their intended location as specified in the manufacturer’s installation i
vall sprinklers are to-be.installed with their deflectors located 100 mm below the ceilinig and at the

Side
max
152

ing using an aerosol urethane foam adhesive. The foam pad is,glued to the plywood bac
7 mm space on both sides and a 25 mm space along the<bottom. The foam cushion a
ing assembly shall be conditioned at (21 * 2,8) °C and (50¢ 10) % relative humidity for
" to test. The foam and plywood backing assembly shallbe placed in a steel frame to proy
olding each assembly in the vertical orientation. The entire fire test package shall be plag
minal 6 mm thick cement board sheathing or equivalent non-combustible sheathing maf
bnsions of 1,2 m x 1,2 m. For each test, new or dried sheathing shall be used.

Three sprinklers are to be installed in the test room for each fire test. Tw
lled at their maximum length and width coverage dimensions, and the third shall be in|

lled with their deflectors located 76 mm below the ceiling unless another distance is spe
llation instructions. A pendent sprinkler also intended to be installed as a recessed spi
sted in the most recessed position in lieu of 76 mm below the ceiling. Flush and conceale

Imum distance belaw;,the ceiling as specified in the installation instructions if the maxim
mm below the ceiling.

king leaving
nd plywood
ht least 24 h
ide support
ed on top of
erial having

o are to be
stalled near
rs are to be
cified in the
rinkler shall
d sprinklers
nstructions.

um exceeds

NOTE See 7.39¢3:13 for sprinkler pipe sizes.
The [third sprinkler in near the door shall have the same heat-responsive element and temperature

ratin
cond

g as\the other sprinklers within the room. For pendent, upright, flush recessed p
ealed pendent sprinklers, the third sprinkler shall be located 51 mm below the ceiling. |

endent and
For sidewall

spri

bl lare thathivd cnrinllar chall hao laocatad 102 omn halawstha cailing
e FSteRe-eH e Sphce St Be1eea e a9 BerowW e cehE-

7.31.3.13

Sprinklers are to be installed in pipe fittings having a 25 mm inlet and an outlet the same

size as the sprinkler inlet and are to be supplied with water through 25 mm piping. Pendent, upright,
flush, recessed pendent and concealed sprinklers are to be tested in two orientations. One test shall be
conducted such that the sprinkler frame arms or deflector pins are parallel to the short wall and a second
test shall be conducted with the sprinkler frame arms or deflector pins rotated 90°.

7.31.3.14 Recessed and concealed sprinklers having vented housing assemblies are to be installed
in the most recessed position and tested in a manner that does not inhibit airflow through the housing
assembly (unblocked) and tested in a manner that does inhibit airflow through the escutcheons (blocked)
by placing a 200 mm thick R-25 fibreglass, or equivalent, insulating batt entirely around and over the
portion of the sprinkler that is located above the ceiling or behind the wall.
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7.31.3.15 The test room is to have an ambient temperature of (27 = 3) °C measured at the
thermocouple located 76 mm below the ceiling. All water from previous testing shall be removed such
that there is no visible water on the floor, ceiling, or walls.

7.31.3.16 The temperatures at each thermocouple location shall be continuously recorded during
the test using 0,8 mm diameter chromel-alumel thermocouples or thermocouples providing equivalent
temperature measuring results. The thermocouples shall be shielded from impingement of water from
the sprinklers.

7.31.3.17 The wood crib shall be ignited with a pan of heptane and the simulated furniture shall

be ignited With two 150 mm long by 6,4 mm diameter cotton wWicks soaked in heptane. One halt]litre
of water and 0,25 | of heptane shall be placed in the pan directly below the wood crib. The heptaﬁ:e in
the pan located beneath the crib shall be ignited and the heptane-soaked cotton wicks shallybe ignited
immediately following the heptane pan ignition.
7.31.3.18 Sprinklers intended for use in dry systems shall be tested with thie“water dischlarge
delayed 15 § after the first sprinkler operates.
7.31.3.19 The fire test shall be conducted for 30 min after the ignition of the wood crib, unless pafter
10 min, all the combustibles are extinguished or only the wood crib is sustdining combustion at which
point the tept shall be terminated. The water flow rate for the test shall'he the minimum specified i the
manufacturer’s installation instructions for each sprinkler coveragé /area tested and not less thaﬂ: the
flow values gpecified in Table 28. In addition, the water flow rate shall be the same for single and multiple
operating sprinklers.
Table 28 — Minimum rated sprinkler flow rates
Upright, pendent, recessed pendent, . .
flush, and concealed sprinklers Sidewall sprinklers®
Spacing Minimum flow Spacing Minimum flow
m 1/min m 1/min
3,7 % 3,7 28 3,7 % 3,7 28
4,3 x 4,3 37 4,3 x 4,3 37
4,6 x 4,6 45 4,6 x 4,6 45
49x49 49 49x49 49
5,5x5,5 62 5,5x5,5 62
6,1x6,1 76
49 x 5,5 55
6,1.% 6,1 76
49 x6,1 61
55x%x6,1 69
2 The-mintmumratedHowforasidewall spriniderspacingotherthanthesespeeified
in this table shall not be less than a flow correlating to a 2 mm/min discharge density.
7.31.3.20 Pendent or upright sprinklers shall be subjected to the fire test arrangement shown in

Figure 43, and sidewall sprinklers shall be subjected to both fire test arrangements shown in Figure 44
and Figure 45.

7.31.3.21 When sprinkler coverage areas exceed 3,6 m x 3,6 m, and the sprinkler has not been
investigated for a 3,6 m x 3,6 m area using the same or a lesser flow rate as the next larger rated coverage
area, the tests specified in 7.31.3.1 to 7.31.3.21 shall be repeated in a room size corresponding to a
3,6 m x 3,6 m coverage area, using a water flow rate corresponding to the minimum flow rate required
for the next larger coverage area.
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7.31.3.22 For sprinklers having a pressure rating greater than 1,2 MPa (12 bar), tests are to be
conducted at the maximum rated spacing using a flow corresponding to a pressure of 0,5 MPa (5 bar)

less than the rated pressure.

7.31.4 Extended coverage light hazard sprinkler fire performance (see 6.31.4)

7.31.4.1 For upright or pendent sprinklers, the fire tests are to be conducted in a room
dimensions of 6 m x 6 m using a nominal flow of 147 1/min. For sidewall sprinklers, the fire

having the
tests are to

be conducted in a room having the largest dimensions for the nominal flow constant as shown in Table 24
using the nominal flow for the room size. In addition, for sprinklers having a pressure rating greater than

1,2 iPa (12 bar)J, tests are to be conducted at the maximum spacing using a {low CoIresp
prespure of 0,5 MPa (5 bar) less than the rated pressure.

7.31.4.2 Recessed or concealed sprinklers with vented housings/escutcheons are\to be iy
manper that does not inhibit air flow through the housing/escutcheon (unblocked).

7.31.4.3 Sprinklers other than sidewall types are to be installed in theip-intended installat
with| the deflector 250 mm below the ceiling, unless specifically desighed for other positid
condealed, flush or recessed) (see Figure 47 and Figure 48).

onding to a

stalled in a

on position
ns (such as

7.31.4.4 For a sidewall sprinkler, two series of tests are to be{conducted; one series with the sprinkler
instdlled 100 mm below the ceiling and a second series with'the sprinkler installed 300 min below the
ceiling. The base of a horizontal type sprinkler shall be installed adjacent to the wall. The deflector of an

upright or pendent type sidewall sprinkler shall be mgunted at the minimum clearance tg
sidevall type sprinkler shall be installed using a 250 i long, 25 mm nominal diameter pipe
a reducing coupling installed with its axis perpendicular to the wall (see Figure 47 and Figur

7.31.4.5 Water distribution measurements,for the purposes of determining the crib fire lo
are fo be conducted in an enclosed room.with an open sprinkler discharging water at the mi
rate and maximum area of coverage as.specified in Table 24 or Table 25, as appropriate. Watg
pang that are 300 mm x 300 mm and\300 mm deep are to be located on the floor of the enclo|
the greas of the eleven crib locatigns-as shown in see Figure 49. The distribution data are to
and pised in determining the specific positions of the wood cribs as required for the second a
testq in the fire test series.

Dimensions i

the wall. A
nipple with
p 48).

ations only,
himum flow
b1 collection
sed room in
be recorded
nd third fire

h millimetres

5
1
5
3
2 L

Key
1 25mm x 25 mm 90 °EL
2 25 mm nominal pipe 250 mm long
3 25 mm x 12 mm reducing coupling
4  sprinkler
5 ceiling assembly

Figure 47 — Piping arrangements for the fire tests of sidewall sprinklers
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