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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been

established has the right to be represented on that committee. International organizations, gover

non-
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Inter
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Inter

Attenption is drawn to the possibility that some of the elements of this documtent may be the subj

right

ISO
Subq

This
revis

ISO

hational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, H

ted by the technical committees are circulated to the member bodies for\voting. Publig
hational Standard requires approval by at least 75 % of the member bodies, casting a vote.

5. ISO shall not be held responsible for identifying any or all such patent rights.

5182-1 was prepared by Technical Committee ISO/TC 21, Equipment for fire protection and
ommittee SC 5, Fixed firefighting systems using water.

second edition cancels and replaces the first edition (ISO 6182-1:1993), which has bee
ed.

5182 consists of the following parts, under the:general title Fire protection — Automatic sprinh
Part 1: Requirements and test methods for-sprinklers

Part 2: Requirements and test methods for wet alarm valves, retard chambers and water mot
Part 3: Requirements and test:methods for dry pipe valves

Part 4: Requirements and.test methods for quick-opening devices

Part 5: Requirements and test methods for deluge valves

Part 7: Requiréments and test methods for early suppression fast response (ESFR) sprinklers

Part 9:'‘Requirements and test methods for water mist nozzles

nmental and

ely with the

art 2.

main task of technical committees is to prepare International Standards. Draft Internationgal Standards

ation as an

ect of patent

fire fighting,

h technically

ler systems:

br alarms

Part 10: Requirements and test methods for domestic sprinklers

Part 11: Requirements and test methods for pipe hangers
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INTERNATIONAL STANDARD

ISO 6182-1:2004(E)

Fire protection — Automatic sprinkler systems —

Part 1:
Requirements and test methods for sprinklers

1 [BScope

This|part of ISO 6182 specifies performance and marking requirements and test.methods for ¢
spray, flat spray and sidewall sprinklers. It is not applicable to sprinklers having mltiple orifices.
2 Normative references

The |following referenced documents are indispensable for the “application of this documen
references, only the edition cited applies. For undated reférences, the latest edition of the
docyment (including any amendments) applies.

ISO [-1:1982, Pipe threads where pressure-tight joints.are made on the threads — Part 1:
tolerfnces and designation

ISO #49, Malleable cast iron fittings threaded to JSO 7-1

ISO B5, Carbon steel tubes suitable for seréwing in accordance with ISO 7-1

PPP}B-640D:1969, Federal Specification for Boxes, Fiberboard, Corrugated, Triple-wall

3 [Terms and definitions

For the purposes of this-document, the following terms and definitions apply.

3.1 | General

3.1.1

sprinkler.

therll:osensitive device designed to react at a predetermined temperature by automatically releas

onventional,

. For dated
referenced

Dimensions,

ng a stream

of water and distributing it in a specified pattern and quantity over a designated area

3.1.2
conductivity factor

C

measure of the conductance between the sprinkler's heat-responsive element and the fitting

NOTE The conductivity factor is expressed in units of (m/s)9:2.

© 1SO 2004 - All rights reserved
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313

response time index

RTI

measure of sprinkler sensitivity

RTI= 7v/u
where
7 is equal to the time constant, expressed in seconds, of the heat-responsive element;

u is the gas velocity, expressed in metres per second

NOTE 1 The response time index is expressed in units of (m-s)0:3.

NOTE 2 RITI can be used in combination with the conductivity factor (C) to predict the response of a ‘sprinkler |n fire
environments|defined in terms of gas temperature and velocity versus time.

314
standard onientation
orientation that produces the shortest response time with the axis of the sprinkler inlet perpendicular to the air
flow

NOTE In the case of symmetrical heat-responsive elements, standard orientation is with the air flow perpendicylar to
both the axis pf the waterway and the plane of the frame arms; in the case of non-symmetrical heat-responsive elenpents,
it is with the gir flow perpendicular to both the waterway axis and the plane of.the frame arms which produces the shprtest
response timg.

3.1.5
worst-case [orientation
(response) orientation that produces the longest response time with the axis of the sprinkler |inlet
perpendicular to the air flow

3.1.6
assembly Igad
force exertedl on the sprinkler body at 0 MPa (0 bar) hydraulic pressure at the inlet

317
design load
force exertedl on the release element at the service load of the sprinkler

3.1.8
service load
combined force exerted,on the sprinkler body by the assembly load of the sprinkler and the equivalent force of
a 1,2 MPa (12 bar)-hydraulic pressure of the inlet

3.1.9
average design-strength

(axial) glass bulb supplier's specified and assured lowest average design strength of any batch of 50 bulbs

3.2 Types of sprinkler according to type of heat-responsive element

3.21
fusible element sprinkler
sprinkler that opens under the influence of heat by the melting of a component

3.2.2

glass bulb sprinkler

sprinkler that opens under the influence of heat by the bursting of the glass bulb through pressure resulting
from expansion of the fluid enclosed therein

2 © ISO 2004 — All rights reserved
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3.3 Types of sprinkler according to type of water distribution

3.31

conventional sprinkler

Cc

sprinkler giving spherical water distribution directed downward and at the ceiling for a definite protection area
such that 40 % to 60 % of the total water flow is initially directed downward

3.3.2
spray sprinkler

ch that 80 %

Ch that 60 %

sidewall sprinkler

sprinkler giving a one-sided (half-paraboloid) water distribution over'a definite protection area

3.4 | Types of sprinkler according to position

3.4.1
upright sprinkler
U
sprinkler arranged such that the water stream:is_directed upwards against the distribution plate

3.4.2
pendent sprinkler
P
sprinkler arranged such that the,water stream is directed downwards against the distribution plate

3.4.3
horizontal sprinkler
H
sprinkler arranged,such that the water stream is directed horizontally against the distribution plate

3.5 | Special types of sprinkler

3.5.1
dry ypright sprinkler
unit comprising an upright installed sprinkler mounted at the outlet of a special riser extension with a seal at
the inlet end that prevents water from entering the riser until it is released by operation of the sprinkler

3.5.2

dry pendent sprinkler

unit comprising a pendent installed sprinkler mounted at the outlet of a special drop extension with a seal at
the inlet end that prevents water from entering the drop until it is released by operation of the sprinkler

3.5.3

flush sprinkler

sprinkler of which all or part of the body, including the shank thread, is mounted above the lower plane of the
ceiling, but part or all of whose heat-responsive element is below the lower plane of the ceiling

© 1SO 2004 - All rights reserved 3
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3.54

recessed sprinkler
sprinkler of which all or part of the body, other than the shank thread, is mounted within recessed housing

3.5.5

concealed sprinkler

recessed sp

3.5.6

rinkler having a cover plate

on/off sprinkler

0/0

sprinkler thatTepeatedty opensurmderthe-mnfluenceof teatandclosesif ateat-sensitive eterment tooty

predetermin

3.5.7
multiple-ori
MO
sprinkler ha
pattern and

3.5.8
coated spri
sprinkler tha

3.5.9

sprinkler
sprinkler, in
above the h

3.5.10
extended-c
EC
sprinkler ha
sprinkler

3.6 Types of sprinkler according to-sprinkler sensitivity

wit%h water shield

bd temperature

fice pendent sprinkler
ing two or more outlet orifices arranged to distribute the water discharge downward in a spe

huantity for a definite protection area

hkler
t has a factory-applied coating for corrosion protection

nded for use in racks or beneath open grating, which is provided with a water shield mot
at-responsive element to protect it from water discharged by sprinklers at higher elevations

bverage sprinkler

ing a specified area of coverage larger than that of a conventional, spray, flat spray or sid

to a

cified

nted

ewall

hd a

3.6.1

fast-responke sprinkler

sprinkler haying a response time.ifdex (RTI) < 50 (m-s)%:® and a conductivity factor (C) of < 1,0 (m/s)0:®
See Figure 1.

3.6.2

special-responsesprinkler

sprinkler hi/ing an average response time index (RTI) of between 50 (m-s)%° and 80 (m-s)0° a
conductivity (C) factor of < 1,0 (m/s)Y°

See Figure 1.

3.6.3

standard-response sprinkler
sprinkler having a response time index (RTI) of between 80 (m-s)%5 and 350 (m-s)%° and a conductivity (C)
factor not exceeding 2,0 (m/s)0:°

See Figure 1.
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RTI (m/s)®®

350

300

250

200

150

100
80

N

50

C (m/s)%®

Key

dtandard-response sprinkfers
gpecial-response sprinklers
3 fast-response sprinklers

Figure 1 — RTI and C limits for standard orientation

4 Product consistency

4.1 Quality control programme
It shall be the responsibility of the manufacturer to implement a quality control programme to ensure that

production continuously meets the requirements of this part of ISO 6182 in the same manner as the originally
tested samples.

4.2 Leak resistance testing

Every manufactured sprinkler shall pass a leak resistance test equivalent to a hydrostatic pressure of at least
3 MPa (30 bar) for at least 2 s.

© 1SO 2004 - All rights reserved 5
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5 Product assembly

All sprinklers shall be designed and manufactured such that they cannot be readily adjusted, dismantled or
reassembled.

6 Requi

6.1 Dime

rements

nsions

Sprinkler dir

6.1.1 Orifi

6.1.1.1
water passa

6.1.1.2
sprinklers ha

In those col

used togethe¢r with a strainer in the system or in"each sprinkler, a 5-mm sphere may be used for checkin

size of each

In those co
used togeth
size of each

:

: [T - ! PR S T |
ICTISIUNIS STidIl D 1T dALLUTUATNTCT WILT Tallc 1.

Table 1 — Dimensional requirements

Nominal diameter of orifice Nominal thread size
mm inches
10 3/8
15 1/2
20 3/4

Ce size

All sprinklers shall be constructed so that a sphere of diameter 8 mm can pass through
he in the sprinkler, with the exceptions specified.in\6.1.1.2.

In some countries, sprinklers having orifices of nominal diameters 6 mm, 8 mm or 9 mr
ving multiple water passages, are acceptable.

ntries where 6 mm or 8 mm orifice jautomatic sprinklers are acceptable, and the sprinkler
water passage.
ntries where sprinklers having multiple water passages are acceptable, and the sprinklers

r with a strainer in the_system or in each sprinkler, a 3-mm sphere may be used for checkin
water passage.

6.1.2 No

6.1.2.1

dimensions |of all{threaded connections should conform to International Standards where applied or
conform to national standards where International Standards are not applicable

inal thread sizes

Nominal\thread sizes shall be suitable for fittings threaded in accordance with ISO 7-1.

each

n, or

5 are
g the

5 are
g the

The
shall

6.1.2.2
6 mm, 8 mm

6.1.2.3

In some countries, the use of 1/2-in threads for sprinklers having orifices of nominal diameters

, 9 mm, 10 mm and 20 mm is acceptable.

Special sprinklers such as dry and flush sprinklers may have larger thread sizes.

6.2 Nominal operating temperature (see 7.7.1)

6.21 The

nominal operating temperature of glass bulb sprinklers shall be in accordance with Table 2.

6.2.2 The nominal operating temperatures of all other sprinklers shall be specified in advance by the
manufacturer and verified in accordance with 6.3, and shall be determined according to 7.7.1. Nominal
operating temperature ranges for these sprinklers shall be in accordance with Table 2.

© ISO 2004 — All rights res
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6.2.3 The nominal operating temperature to be marked on the sprinkler shall be that determined when the
sprinkler is tested according to 7.7.1, taking into account the requirement of 6.3.

Table 2 — Nominal operating temperatures

Glass bulb sprinklers

Nom. operating temperature

1 Liquid colour code
°C
57 orange
68 red
79 yellow
93 green
107 green
121 blue
141 blue
163 mauyve
182 mauve
204 black
227 black
260 black
343 black

Fusible element sprinklers

Nom. operating temperature range

K Yoke arm colour code
’C
57 to 77 uncoloured

80 to 107 white

121 to 149 blue

163 to 191 red

204 to 246 green

260 to 302 orange

320 to 343 orange

6.3 | Operating temperature (see 7.7.1)

Sprinklers shall operate within a temperature range of
1+(0,0357 +0,62) °C

where [ is the nominal operating temperature.

© 1SO 2004 - All rights reserved
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6.4 Water flow and distribution

6.4.1 Flow constant (see 7.11)

The flow constant, K, for sprinklers is given by the formula:

q

J10p

K =
where

p ist

q st

K-factor for

by the test method given in 7.11.

thepressure, expressed T megapascars;

ne flow rate, expressed in litres per minute;

Table 3 — Flow constant

Nominal diameter
of orifice e K for dry
sprinklers
mm
10 57 + 87 + 5
15 80 + 80 + 6
20 115 + 115 + 9

6.4.2 Water distribution (see 7.12)

To demonst
according to

6.5 Func

6.5.1 Whg
of the heat;
released pa
sprinklers ar
with 6.4.2.

6.5.2 The
test specifie

7.12.

ion (see 7.6)

NOTE

n

rate the required coverage of the protected area allotted to it, the sprinkler shall pass the

n tested in accordance with 7.6.1 to 7.6.5, the sprinkler shall open and, within 5 s of the rel
responsive element; 'shall operate satisfactorily in accordance with 6.4.1. Any lodgeme
ts shall be cleared\within 60 s of release of the heat-responsive element for standard resp|
d within 10 s forspecial- and fast-response sprinklers; otherwise, the sprinkler shall then co

deflectoriand its supporting parts shall not sustain significant damage as a result of the funcf
i in 7:6.6 and shall be in accordance with 6.4.2.

meost instances, visual examination of the sprinkler will be sufficient to establish conformance with 6.5.

sprinklers according to this part of ISO 6182 shall be in accordance with Table 3 when deternpjined

test

ease
nt of
onse

mply

ional

1 and

6.5.2.

6.5.3 An on/off sprinkler shall switch between the fully off and fully on positions. No intermediate, partially
on, position is acceptable. After initial operation, leakage not exceeding 20 ml/min is acceptable in the off
position (see 7.27.10).

6.6 Service load and strength of sprinkler body (see 7.4)

6.6.1 The sprinkler body shall not show permanent elongation of more than 0,2 % between the load-bearing
points of the sprinkler body after being subjected to twice the service load as measured according to 7.4.

6.6.2 The manufacturer shall specify the average and the upper limit of the service load.
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6.7 Strength of heat-responsive element (see 7.10)
6.7.1  When tested in accordance with 7.10.1, glass bulb elements shall
a) have an average design strength of at least six times the average service load, and

b) have a design strength lower tolerance limit (LTL) on the strength distribution curve of at least twice the
upper tolerance limit (UTL) of the service load distribution curve, based on calculations with a degree of
confidence (y) of 0,99 for 99 % of samples (P), based on normal or Gaussian distribution except where
other distribution can be shown to be more applicable owing to manufacturing of design factors (see
Figure 2).

6.7.3 A fusible heat-responsive element in the ordinary temperature range shall be designed\to

a) pustain a load of 15times its design load corresponding to the maximum service load measured
hccording to 7.4 for a period of 100 h when tested in accordance with 7.10.2.1, or

b) pemonstrate the ability to sustain the design load when tested in accordancé with 7.10.2.2.

Key

average service load
service load curve

UTL

LTL

average design strength

O b WODN -

design strength curve

Figure 2 — Strength curve
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6.8 Leak

6.8.1

resistance and hydrostatic strength (see 7.5)

A sprinkler shall not show any sign of leakage when tested according to 7.5.1.

6.8.2 A sprinkler shall not rupture, operate or release any parts when tested according to 7.5.2.

6.9 Heat exposure (see 7.8)

6.9.1 Glas

There shall b

6.9.2 Uncoated sprinklers

Sprinklers shall withstand exposure to increased ambient temperature without evidence of weakness or fg

when tested

6.9.3 Coated sprinklers

In addition {
exposure to
tested accor

6.10 Therrn

Glass bulb g
considered ¢

6.11 Corrd

6.11.1 Stress corrosion (see 7.13.1)

When tested
could affect

6.11.2 Sulfuyr dioxide corrosion (see 7.13.2)

Coated and
conditioned
0,035 MPa
6.14.3 or 6.4

s bulb sprinklers

according to 7.8.2.

0 meeting the requirement of 6.9.2 in an uncoated version, coatéd sprinklers shall withg
increased ambient temperatures without evidence of weakness or failure of the coating
ding to 7.8.3.

hal shock (see 7.9)

prinklers shall not be damaged when tested according to 7.9. Proper operation shall not be
amage.

sion

in accordance with 7.13.1, each sprinkler shall show no cracks, delaminations or failures v
ts ability to satisfy other requirements.

uncoated sprinklers shall be resistant to sulfur dioxide saturated with water vapour
in accordance_‘with 7.13.2. Following exposure, the sprinklers shall be functionally testq
0,35 bar) only in accordance with 6.5.1 and shall meet the dynamic heating requiremen
4 for coneealed, flush or recessed sprinklers.

6.11.3 Salt

rpray corrosion (see 7.13.3)

ilure

tand
vhen

hich

wvhen
bd at
ts of

Coated and uncoated sprinklers shall be resistant to salt spray when conditioned in accordance with 7.13.3.
Following exposure, the sprinklers shall be functionally tested at 0,035 MPa (0,35 bar) only in accordance with
6.5.1 and shall meet the dynamic heating requirements of 6.14.3 or 6.24 for concealed, flush or recessed

sprinklers.

6.11.4 Moist air exposure (see 7.13.4)

Sprinklers shall be resistant to moist air exposure when tested in accordance with 7.13.4. Following exposure,
the sprinklers shall be functionally tested at 0,035 MPa (0,35 bar) only in accordance with 6.5.1 and shall meet

the dynamic

10

heating requirements of 6.14.3 or 6.24 for concealed, flush or recessed sprinklers.
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Coated sprinklers (see 7.8.3)

1 Exposure to increased ambient temperature

In addition to meeting the requirement of 6.9.2 in an uncoated version, coated sprinklers shall withstand
exposure to increased ambient temperatures without evidence of weakness or failure of the coating when
tested by the method specified in 7.8.3.

6.12.

Wax

2 Evaporation of wax and bitumen (see 7.14.1)

es and bitumens used for coatina sprinklers shall not contain volatile matter in _auantities
~J Ll |

sufficient to

caus
of th

6.12

Allc
7.14

6.12

Coated sprinklers shall meet the requirement of 6.9.3.

6.13

Sprinklers shall not leak during or after the pressure surges described in 7.16. After being subjects

acco
shall

6.14

6.14

Stan
testg
by v
sprin

e shrinkage, hardening, cracking or flaking of the applied coating. The loss in mass shall net
bt of the original sample when tested according to 7.14.1.

3 Resistance to low temperatures (see 7.14.2)

patings used for sprinklers shall not crack or flake when subjected to low temperatures in acc
2.

4 Resistance to high temperature

Water hammer (see 7.16)

rding to 7.16, they shall show no signs of mechanical damage, shall meet the requirement
operate when functionally tested to the requirements of 6.5.1 at a pressure of 0,035 MPa (0,

Dynamic heating (see 7.7.2)

1 Standard orientation

dard-, special- and fast-response sprinklers shall meet the RTI and C limits shown in Fig
d in the standard orientation-in accordance with 7.7.2. Worst-case orientation can usually be
sual inspection. Maximum and minimum RTI values calculated using C for fast- and standd
klers shall fall within(the’limits of the appropriate category shown in Figure 1. Special-respon

exceed 5 %

brdance with

ed to the test
of 6.8.1 and
B5 bar) only.

ure 1, when
determined
rd-response
5e sprinklers

shall 5 than 40 or

morg

have an average RTI value, calculated using C, of between 50 and 80, with no value les
than 100.

6.14)2 Offset orientation

Whep tested at an angular offset in accordance with 7.7.2.1.1 to 7.7.2.1.4, each value of RT|l, calculated
usingp €) shall not exceed 600 % or 250 % — whichever is less — of the average RTI in l|he standard
orientation.

6.14.3 Post-exposure RTI

After exposure to the corrosion test according to 6.11.2, 6.11.3 and 6.11.4, sprinklers shall be tested in the
standard orientation in accordance with 7.7.2.1 to determine the post-exposure RTI. None of the post-
exposure RTI value shall exceed the limits shown in Figure 1 for the appropriate category. In addition, the
average RTI value shall not exceed 130 % of the pre-exposure average value. All post-exposure RTI values
shall be calculated as in 7.7.2.3 using the pre-exposure conductivity factor (C).
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6.15 Resistance to heat (see 7.15)

Open sprinklers shall be resistant to high temperatures when tested in accordance with 7.15. After exposure,
the sprinkler shall not show visual deformation or breakage.

6.16 Resistance to vibration (see 7.17)

Sprinklers shall be able to withstand the effects of vibration without deterioration when tested in accordance
with 7.17. After the vibration test of 7.17, sprinklers shall show no visible deterioration, shall meet the
requirement of 6.8.1 and shall operate when functionally tested to the requirements of 6.5.1 at a pressure of
0,035 MPa (0,35 bar) only.

6.17 Resigtance to impact (see 7.18)

6.17.1 Con
impacts ass
After the in
requirement

ventional, spray, and water-shield sprinklers shall have the strength adequate ‘to withg
bciated with handling, transport and installation without deterioration of performance or relia
pact test of 7.18.1, these sprinklers shall show no fracture or deformation, shall mee
of 6.8.1 and shall operate when functionally tested to the requirements ,of 6:5.1 at a pressu

tand
bility.
[ the
re of

0,035 MPa (p,35 bar) only.

6.17.2 The
function as 4

water shield of a water-shield sprinkler shall not shear off or bend_sufficiently to impair sprinkler

result of the impact test given in 7.18.2.

6.18 Crib fire performance (see 7.19)

jonal
, the

6.18.1 All iI5mm and 20 mm nominal orifice sprinklers, exeépt sidewall, flat spray and convent
sprinklers, shall control crib fires when tested according to 7.49. For example, for dry type sprinklers
shortest length manufactured shall be used for this test.

6.18.2 Thelair temperature at the locations of the thermocouples shall be reduced to less than 275 °C apove
ambient temjperature within the first 5 min of water application.

6.18.3 The|mean air temperature at the thermocouples shall not exceed 275 °C above ambient temperature
for any contihuous three-minute period within the remaining test time.

falls
d by
ath a
ve of

6.18.4 Thel|average temperature forithe-time interval between the time at which the ceiling temperature
below a temperature of 275 °C abeve.initial ambient and the time at the end of the test shall be computg
comparing the area under the cufve determined by the recorded ceiling temperatures with the area bene
straight line [drawn at the temperature point 275 °C above the initial ambient. The area beneath the cur
the recorded ceiling temperatures shall be the lesser of the two areas.

6.18.5 Thelloss in mass of the crib shall not exceed 20 %.

6.19 Laterpl discharge (see 7.20)

Upright and pendent spray sprinklers shall not prevent the operation of adjacent sprinklers when tested in
accordance with 7.20.

6.20 Thirty-day leakage resistance (see 7.21)

Sprinklers shall not leak or sustain distortion or other mechanical damage when subjected to 2 MPa (20 bar)
water pressure for 30 d. During this exposure and following exposure, the sprinklers shall satisfy the
requirements of 7.21.

12 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=054a79b3ea18164db8e7c7a0de5a1657

ISO 6182-1:2004(E)

6.21 Vacuum resistance (see 7.22)

Sprinklers shall not exhibit distortion, mechanical damage or leakage after being subjected to the test given in
7.22.

6.22 Water shield angle of protection (see 7.23)

Water shields shall provide an angle of protection of 45° or less for the heat-responsive element against direct
impingement or run-off of water from the shield caused by discharge from sprinklers at higher elevations (see
Figure 3). Compliance with this requirement shall be determined in accordance with 7.23.

6.23 Water shield rotation (see 7.24)

Rotation of the water shield shall not alter the sprinkler service load when evaluated in accordance with 7.24.

[« w |

/4 "”’f"-’//

Y o 4
%’////7'/ 70t

NN

ARG

1 water shield
2 gngle of protection

Figure 3 — Angle of protection

6.24 Thermal response of concealed, flush and recessed sprinklers (see 7.25)
6.24]1 Concealed, flish and recessed sprinklers shall meet the requirements of either 6.24.2 or 6.24.3.
6.24|2 When tested in accordance with 7.25.1, concealed, flush, and recessed sprinklers shall gperate such

that [the meaf response time of three samples tested at the noted test conditions does not| exceed the
theofetical Maximum response time calculated utilizing the following information:

a) B'min, 51 s (3,85 min) for sprinklers having a temperature rating not exceeding 77 °C;

b) 3 min, 9s (3,15 min) for sprinklers having a temperature rating of between 79 °C and 107 °C.

6.24.3 When tested in accordance with 7.25.2, concealed, flush and recessed sprinklers shall operate such
that the mean response time and unbiased standard deviation provide computed statistical tolerance limits
(see Annex B) with 95 % confidence that 99 % of the sprinklers tested do not exceed the following statistical
tolerance limits:

a) RTI and C values according to Table 4;

b) gas temperature and velocity according to Table 5 — for standard- and special-response, utilize test
conditions 1 to 9; for fast response, utilize test conditions 1 to 6;
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c) upper permitted temperature limit of the sprinkler in accordance with 6.3;
d) ambient temperature during testing.
See Annex E for sample calculations.

Table 4 — Maximum permitted RTI and C combinations

Sprinkler response RTI C Offset angle

(m-s)05 (m/s)05 °

Starnuaru 350 IR 1Y)
Stpndard 250 2,0 0
Stndard 600 5,0 15
Special 80 1,0 0
Special 200 2,5 20

-ast 50 0,8 0

-ast 30 1,0 0

-ast 125 2,0 25

Table 5 — Dynamic heating test apparatus conditions for conéealed, flush and recessed sprinkl¢rs

Test ¢ondition Gas temperature Gas velocity Applied vacuum
°C m/s mm Hg @
1 128 1,0 0,007
2 128 2,6 0,007
3 128 3,5 0,007
4 197 1,0 0,010
5 197 2,6 0,010
6 197 3,56 0,010
7 290 1,0 0,013
8 290 2,6 0,013
9 290 3,5 0,013
a8  Millimetrgs of mereury. Use of this unit is deprecated. 1 mm Hg = 133, 322 4 Pa.

6.25 Operational cycling of on/off sprinklers (see 7.26)

6.25.1 An on/off sprinkler cycle consists of operation from the closed position to the fully open position and
return to the closed position. It shall not be acceptable for an on/off sprinkler to remain in a partially open
position. Following 1 000 cycles of operation the sprinkler shall comply with 6.8.1, except that leakage not
exceeding 20 ml/min is acceptable.

6.25.2 An on/off sprinkler shall operate as intended for 1 000 cycles when tested according to 7.26.1, after

being immersed for 14 d in distilled water at a temperature of between 95 °C and 100 °C. Visual observation
is usually adequate for determining compliance.
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6.25.3 An on/off sprinkler shall show no evidence of clogging when subjected to 1 000 cycles according to
7.26.1 and using water contaminated in accordance with 7.26.2. Immediately following completion of
1 000 cycles, the sprinkler shall comply with the requirement of 6.8.1, except that leakage not exceeding
20 ml/min is acceptable.

6.26 Piled stock fire test for on/off sprinklers (see 7.27)

Whe

a)

b)

d)

6.27

After
sprin

6.28

Sprinklers shall be resistant to low temperatures when tested according to 7.29. After exposure,

may
dam

7

71

The
the 4

n tested according to 7.27, an on/off sprinkler shall

limit the loss in mass of corrugated cartons (see 7.27.6 to 7.27.8), within 45 min of the start of the test, to

not more than 50 %,

cause the ceiling temperature of each thermocouple to be reduced to a value less than'2
bmbient within 5 min after start of water discharge,

Cause

1) the ceiling temperature of each thermocouple to not exceed 295 °C above ambient fg
three consecutive minutes, and

P) the average temperature to not exceed 295 °C above ambient from the time the temper
falls below 295 °C above ambient to the end of the test, and

hot remain in an intermediate position, visual observation” usually being adequate t
compliance.

High temperature exposure for on/off sprinklers (see 7.28)

being conditioned according to 7.28.1, the-.€hange in the average discharge coefficient
kler shall not exceed 10 % when compared with sprinklers that have not been conditioned.

Resistance to low temperatures (see 7.29)

either be visibly damaged, miay:leak subsequent to thawing or may be undamaged. Sprinkle
hged shall be subject to 6.8\and shall meet the requirements of 6.3.1.

Test methods

General

following tests shall be carried out for each type of sprinkler. Before testing, precise drawings|
sseémbly shall be submitted together with the appropriate specifications (using Sl units). T4

carri

D5 °C above

r more than

ature initially

D determine

of an on/off

the sprinkler
rs not visibly

of parts and
psts shall be

bd-out at a room temperature of (20 + 5) °C, unless other temperatures are indicated. SprinK

lers shall be

tested with all the components required by their design and installation. A suggested test programme is
illustrated in Figure 4 for guidance.

Unle

7.2

ss otherwise stated, the tolerances given in Annex E shall apply.

Preliminary examination

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

© 1SO 2004 - All rights reserved
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7.3 Visual examination

Before testing, sprinklers shall be examined visually with respect to the following:

a) marking;

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

c) obvious defects.

NEH

[V

-]
N
~]
N
[«

— Y Y
2] [$)] N

DO,
[=}

N
(o]

233 GLASS BULB SPRINKERS OR
188 FUSIBLE ELEMENT SPRINKLERS

w
o)

ORCOSOROROZORC0)
B

a)« Test programme for sprinklers of one orifice size and temperature range
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b) Sprinklers for corrosive atmosphere including c) Water-shield sprinkler
coated sprinklers

@
2}
(®)

d) Concealed, flush, e) Extended coverage sprinkler f)  Onloff sprinklers
or recessed sprinklers

Key
|:| test programme number

O number of sprinklers required

Test programme number

1 greliminary examination (7.2) 20 moist air (7.13.4)

2 \isual examination (7.3) 21 low temperature, coated (7.14.2)

3 dtrength of body (7.4) 22 heat resistance (7.15)

4 l¢ak resistance and hydrostatic strength (7:5) 23 water hammer (7.16)

5 flinctional test (7.6) 24 vibration (7.17)

6 qperating temperature (7.7) 25 impact (7.18)

7  dynamic heating (7.7.2) 26 crib fire test (7.19)

8 donductivity factor (7.7.2.2) 27 lateral discharge (7.20)

9 Heat exposure (7.8.1) 28 thirty-day leakage (7.21)

10 Heat exposure (7.8-2) 29 vacuum test (7.22)

11 Heat exposure,coated (7.8.3) 30 water shield rotation (7.24)

12 thermal shock(7.9) 31 thermal response; concealed, flush, recegsed (7.24)
13 water flow<7.11) 32 thermal response; extended coverage (7.25)

14 water distribution (7.12) 33 fire test, extended coverage (7.26)

15 gtress corrosion (7.13.1) 34 wall wetting (7.27)

16 sulfur dioxide corrosion (7.13.2) 35 operational cycling, on/off sprinklers (7.26)

17 sulfur dioxide corrosion, coated (7.13.2) 36 piled stock fire test; on/off sprinklers (7.27)

18 salt spray (7.13.3) 37 high-temperature exposure; on/off sprinklers (7.28)
19 salt spray, coated (7.13.3.2) 38 strength of release element (7.9)

@ Requires 50 glass bulb sprinklers or 10 fusible element sprinklers.
b Requires 55 glass bulb sprinklers or 10 fusible element sprinklers.

Additional sprinklers and tests are required for b) to f).

Figure 4 — Sprinkler test programmes
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7.4 Service load and body strength test (see 6.6)

7.41 The service load shall be measured on a minimum of ten sprinklers by securely installing each
sprinkler, at room temperature, in a tensile/compression test machine and applying the equivalent of a
hydraulic pressure of 1,2 MPa (12 bar) at the inlet.

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 of 1,2 MPa (12 bar) at the inlet.

7.4.2 An indicator capable of reading deflection to an accuracy of 0,01 mm shall be used to measure any
change in length of the sprinkler between the load bearing points of the sprinkler body. Movement of the

sprinkler sha

nKthreadmthethreaded bushing of the testmachine shattbeavoidedor takemn imtoaccount]

7.4.3 Relgase hydraulic pressure, if applied, and remove the heat-responsive element of the spfinkler|by a
suitable method. When the sprinkler is at room temperature, make a second measurement using the’ indidator.
7.4.31 Apply an increasing mechanical load to the sprinkler, at a rate not exceeding, 500’N/min, untjl the
indicator regding at the deflector end of the sprinkler returns to the initial value achieyed under hydrostatic
load. Record the mechanical load necessary to achieve this as the service load.

7.4.3.2 Increase the applied load progressively at a rate not exceeding 500N/min until twice the avgrage
service load|has been applied. Maintain this load for (15 + 5) s.

7.4.3.3 Remove the load and compare the permanent elongation with' tHe requirement of 6.6.1.

7.5 Leak|resistance and hydrostatic strength test (see 6.8)

7.5.1  Twenty sprinklers shall be subjected to a water pressure-of 3 MPa (30 bar).

Increase theg
maintain the
has droppeg
and then in
maintain it fq

7.5.2
(48 bar). Fill
(48 bar) at

sprinkler sha

7.6 Func

7.6.1 Spri
be accomm
subjected to

Follpwing the test of 7.5.1, thestwenty sprinklers shall be subjected to a water pressure of 4,8

pressure from 0 MPa to 3 MPa (0 bar to 30-bar) at a rate of (0,1 + 0,03) MPa/s [(1+0,3) b
pressure at 3 MPa (30 bar) for a periodsof’3 min and then allow it to fall to 0. After the pres
to 0, increase it to 0,05 MPa (0,5 bar)lwithin not more than 5 s. Maintain this pressure for|
Crease it to 1 MPa (10 bar) at a_rate’ of increase of (0,1 + 0,03) MPa/s [(1 + 0,25) bar/s],
r 15 s. Each sprinkler shall meet the’requirement of 6.8.1.

the sprinkler inlet with water at (20 + 5) °C and vent it of air. Increase the pressure to 4,8
b rate not exceedingr2,0 MPa/min (20 bar/min). Maintain at 4,8 MPa (48 bar) for 1 min.
I meet the requirenments of 6.8.2.

ional test (see6.5.1)

hklers having nominal release temperatures of less than 78 °C, including dry sprinklers tha
pdated N the test equipment, shall be heated in an oven. While being heated, they shg
each of the water pressures specified in 7.6.3 applied to their inlet. The oven is shown in Fig

ar/s],
sure
15s
and

MPa
MPa
The

can
Il be
re 5.

The tempera

ture of the oven shall be increased to (400 + 20) °C within 3 min, local to the sprinkler.

7.6.2

suitable heat source. Heating shall continue until the sprinkler has operated.

7.6.3

pressures (a total of 24 sprinklers):

upright sprinklers only;

18

0,35 MPa (3,5 bar);

1,2 MPa (12,0 bar).

Sprinklers having higher nominal release temperatures and dry sprinklers shall be heated using a

Eight sprinklers shall be tested in each normal mounting position and at each of the following

0,035 MPa (0,35 bar) for all sprinklers other than dry upright sprinklers, or 0,50 MPa (0,5 bar) for dry
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The flowing pressure shall be at least 75 % of the initial operating pressure. The oven temperature shall be
measured local to the sprinkler.

Dimensions in millimetres

w
250
=
r/ |-~
(o)) |
/
[
)

=} Y
o
250 K
7 L~
4 T
¥ Fa AT
£ . I b e
OZU LU
Key
1 oven air vents 5 threaded connection to sprinklers
2 gauge pipe 6 detachable pipe for upright sprinklers
3 window 7 heat source
4  door 8 water discharge

Figure 5 — Typical functional test oven
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7.6.4 If lodgement occurs at any pressure level and mounting position, 24 more sprinklers shall be tested in
that mounting position and at that pressure. The total number of sprinklers in which lodgement occurs shall
not exceed one out of the 32 sprinklers tested at that pressure and in that mounting position.

7.6.5

Lodgement is considered to have occurred when one or more of the released parts lodge in the

deflector frame assembly such as to cause failure to meet the water distribution requirement of 6.4.2 after the

period of tim

7.6.6

e specified in 6.5.1.

In order to check the strength of the deflector, three sprinklers shall be submitted to the functional test

in each normal mounting position at a pressure of 1,2 MPa (12 bar). The water shall be allowed to flow at a

running pres

sure of 1,2 MPa (12 bar) for a period of 15 min.

7.7 OperLting temperature test (see 6.3)

7.71 Test

Fifty glass bj
to a temperg
shall not exg
increased at

The nomina
the nominal

The test sh
shall be te
bath of glyce

The sprinkle
of (58) mm,
the glass bu
the liquid su

Any rupture
a glass bulb
6.5.1).

An example
calibrated to
the operatin
by a suppor

may be used.

sTed in a bath of demineralized water. Sprinklers with*higher-rated elements shall be tested

of static operation

ulb sprinklers or ten fusible element sprinklers shall be heated from a temperature of (20 +
ture of (20 *% °C below their nominal operating temperature. The rate of increase in temper
eed 20 °C/min and the temperature shall be maintained for 10 min. Thetemperature shall the
a rate of (0,5 = 0,1) °C/min until the sprinkler operates.

operating temperature shall be ascertained with equipment having an accuracy of + 0,25
femperature rating.

Il be carried out in a liquid bath. Sprinklers having nominal operating temperatures of < &
rine vegetable oil or synthetic oil.

rs shall be located in the liquid bath in a vertical position and totally immersed under a liquid ¢
The test zone is located at a distance; below the liquid surface, level with the geometric cen
b or fusible element. The test zone-shall be at, if possible, but not less than, (40 +5 ) mm G
face level. The temperature deviatien within the test zone shall be within + 0,25 °C.

of a glass bulb within the prescribed temperature rate constitutes an operation. Partial fracty
which does not result in_sprinkler operation shall necessitate an additional functional test

of a standardized~liquid bath is shown in Figure 6. A laboratory temperature-measuring de
a depth of 40+mm immersion, shall be used to determine temperatures of liquids in bath testg
j temperature: The bulb of the thermometer shall be held level with the sprinkler operating
member, To control the temperature in the thermal bath, a PT100 DIN EN 60751 thermocq
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Dimensions in millimetres [inches]

*/

i R
w K
[ — \
| |
% |
| _
‘ $250 (#10) i S
! ! 0.
! 180 (97,1) I ! 3 C
| =)
[ ! P
™= ] r/
| @ ] .
gl -1
3 | | b
\ 5
} 6
- 1.8
9
a) Setup for 10 to 15 spinklers
180 (97,1) ]
/ 40 15 (1,6 +0,2)
10

b) Ring support for 50 glass bulb sprintlers

Key

1 speed agitator, 150 r/min 7 standard glass vessel

2 thermometer calibrated for 40 mm [1,6] immersion and PT-100 8 dessiccator, @250 [10], liquid volume,
3 liquid level approx. 7 |

4  ring to support 10 sprinklers, 3/4", or 15 sprinklers, 1/2" 9 immersion heater

5 1 double wing 100 mm x 20 mm [3,9 x 8] 10 glass bulbs

6 mesh screen 11 ring to support 50 glass bulbs

Figure 6 — Liquid bath
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7.7.2 Dynamic heating test (see 6.14)

7.7.21 Pl

7.7.211

unge test

Using a single temperature rating, ten plunge tests shall be performed at the standard

and

worst-case orientations. Ten additional samples shall be plunge-tested at the offset orientation as specified in
7.7.2.1.2 to 7.7.2.1.4. The RTI shall be calculated according to 7.7.2.3 and 7.7.2.4 for each orientation,
respectively. For all remaining temperature ratings, 10 samples of each temperature rating shall be tested in

the standard

orientation.

The plunge tests shall be conducted using a brass sprinkler mount designed such that the mount or water

temperature
8 mm radiall
at the centre
response tin
degrees Cel

individual pllinge test.

The sprinkle
threads. It s
tunnel test s
ambient tem|

At least 25 n
testing.

All sprinklers
(0,5 bar).

For evaluatipn of dry type sprinklers, the shortest length manufactured shall be used.

A timer accl
plunged into

A tunnel shg
from the ap
sensing eler
limit radiatio

Tunnel cond
The range (¢
shall be ma

Table 6.

NOTE A

rise (as measured by a thermocouple heatsinked and embedded in the mount not more
y outward from the root diameter of the internal thread or by a thermocouple located in_the
of the sprinkler inlet) does not exceed 2 °C for the duration of an individual plungectest up
ne of 55s. If the response time is greater than 55 s, then the mount or water temperatu
sius shall not increase more than 0,036 times the response time in seconds for the’ duration

r under test shall have one wrap to 1,5 wraps of PTFE sealant tape(applied to the spri
hall be screwed into a mount to a torque of (15 + 3) N-m. Each sprinkler shall be mounted
ection cover and maintained in a conditioning chamber to allow the‘sprinkler and cover to n
perature for a period of not less than 30 min.

nl of water, conditioned to ambient temperature, shall be intfreduced into the sprinkler inlet pr|

shall be tested with the inlet end of each sample connected to a source of pressure at 0,05

rate to £ 0,01 s with suitable measuring-devices to sense the time between when the sprink
the tunnel and the time it operates-shall be utilized to obtain the response time.

bropriate range of the conditions given in Table 6. To minimize radiation exchange betweel
nent and the boundaries confining the flow, the test section of the apparatus shall be design
n effects to within + 3 % of calculated RTI values.

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

ntained. fon ‘the duration of the test with the tolerances as specified by Footnotes a and

than

vater

to a

re in
bf an

nkler

on a

each

or to

MPa

eris

Il be used with air flow and temperature conditions at the test section (sprinkler location) selgcted

h the
ed to

f permissibletunnel operating conditions is given in Table 6. The selected operating condlition

b to

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

blackened (hi

22

ghemissivityy metattictest specimenand potisted{fowemissivity) etattic test specimer:
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Table 6 — Range of plunge test conditions at test section (sprinkler location)

Air temperature ranges 2 Velocity ranges °
Nominal Standard Special Fast-response Standard Special Fast-response
operating response response sprinklers response response sprinklers
temperatures sprinklers sprinklers sprinklers sprinklers
°C °C °C °C m/s m/s m/s

57to0 77 191 to 203 129 to 141 129 to 141 241026 241026 1,651t0 1,85

79 to 107 282 to 300 191 to 203 191 to 203 2,4102,6 241026 1,6510 1,85

17770 149 38210 432 282710 300 282710 300 241026 241026 ,6510 1,85

163 to 191 382 t0 432 382 t0 432 382 t0 432 3,41t03,6 241026 ,65t0 1,85
@  [The selected air temperature shall be known and maintained constant within the test section throughout the test fo an accuracy
of |1 °C for the air temperature range of 129 °C to 141 °C within the test section and within + 2 °C for all ether air tempefatures.
b I'he selected air velocity shall be known and maintained constant throughout the test to an accuracy of + 0,03 m/s for velocities of
1,65m/s to 1,85 m/s and 2,4 m/s to 2,6 m/s and + 0,04 m/s for velocities of 3,4 m/s to 3,6 m/s.
7.7.21.2 Standard response sprinklers shall be tested at an angular offset of 15° from the worst-case
orientation.
7.7.21.3 Special response sprinklers shall be tested at anvangular offset of 20° from the worst-case
orientation.
7.7.21.4 Fast-response sprinklers shall be testedsat“an angular offset of 25° from theg worst-case
orierftation.
7.7.31.5 RTlis calculated as described in 7.7:2.3 and 7.7.2.4 for the appropriate orientation.
7.7.41.6 If a single sprinkler design isl-submitted in multiple temperature ratings, the worst case of
orierftation and the C-factor shall be determined by testing one temperature rating only.
7.7.2.2 Determination of conductivity factor (C)
7.7.3.21 General
The |conductivity factor(C) shall be determined using the prolonged plunge test (see 7.7.4.2.2) or the
prolgnged exposure ramp test (see 7.7.2.2.3).
7.7.2.2.2 Prolonged plunge test
The |prolonged plunge test is an iterative process to determine C and may require up to twepty sprinkler
samples~A new sprinkler sample must be used for each test in this section even if the sample does not
operpte-during the prolonged plunge test.

The sprinkler under test shall have 1 to 1,5 wraps of PTFE sealant tape applied to the sprinkler threads. It
shall be screwed into a mount to a torque of (15 + 3) N°-m. Each sprinkler is to be mounted on a tunnel test
section cover and maintained in a conditioning chamber to allow the sprinkler and cover to reach ambient
temperature for a period of not less than 30 min.

At least 25 ml of water, conditioned to ambient temperature, shall be introduced into the sprinkler inlet prior to
testing.

All sprinklers shall be tested with the inlet end of each sample connected to a source of pressure at 0,05 MPa
(0,5 bar).

Dry sprinklers of the shortest length manufactured shall be tested.
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A timer accurate to = 0,01 s with suitable measuring devices to sense the time between when the sprinkler is
plunged into the tunnel and the time it operates shall be utilized to obtain the response time.

The mount temperature shall be maintained at (20 + 0,5) °C for the duration of each test. The air velocity in
the tunnel test section at the sprinkler location shall be maintained with + 2 % of the selected velocity. Air
temperature shall be selected and maintained during the test as specified in Table 7.

The range of permissible tunnel operating conditions is given in Table 7. The selected operating condition
shall be maintained for the duration of the test with the tolerances as specified in Table 7.

To determine C, the sprinkler is immersed in the test stream at various air velocities for a maximum of 15 min.
Velocities afechosenm suchthatactuation 5 bracketed between two suctessive testvetocities—That 1s) two
velocities myist be established such that at the lower velocity (i ) actuation does not occur in the 15-mi) test
interval. At the next higher velocity (1), actuation must occur within the 15-min time limit. If the sprinkler does
not operate |at the highest velocity, select an air temperature from Table 7 for the next higher-tempergature
range.

If C is determined to be less than 0,5 (m/s)%:5, a C value of 0,25 (m/s)?:® shall be assumed*for calculating RTI
values.

Table| 7 — Range of test conditions for conductivity factor (C) determination at test section
(sprinkler location)

Températures in degrees Celsius

Nominal oberatin Maximum variation of air
P g Air temperature temperature during test from
temperature
selected temperatures

57 85 to 91 +1,0

58 to 77 124 to 130 +1,5

79 to 107 193 t0,201 +3,0

121 to 149 287-t0-295 +45
163 to 191 402 to 412 +6,0

Test velocity selection shall ensure that:
(pyfuy) S <11

The test C value is the average of the values calculated at the two velocities using the following equation:
C=(ATy! A TeqeqYu 00

where

AT is_the actual gas (air) temperature minus the mount temperature (7 ) _expressed in dedrees
g T A} 7 ™ ™ ANl A A RAY ™ P

Celsius (see 7.7.1 and 7.7.2.1);

A T, is the mean liquid bath operating temperature minus the mount temperature (7,,), expressed in
degrees Celsius (see 7.7.1 and 7.7.2.1);
u is the actual air velocity in the test section, expressed in metres per seconds.

The sprinkler C value is determined by repeating the bracketing procedure three times and calculating the
numerical average of the three C values. This sprinkler C value is used to calculate all standard orientation
RTI values for determining compliance with 6.14.

For sample calculation see C.1.
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7.7.2.2.3 Prolonged exposure ramp test
The prolonged exposure ramp test for the determination of the parameter C shall be carried out in the test
section of a wind tunnel and with the requirements for the temperature in the sprinkler mount as described for
the dynamic heating test. A preconditioning of the sprinklers is not necessary.

Ten samples of each sprinkler type shall be tested, all sprinklers positioned in standard orientation. The
sprinklers shall be plunged into an air stream of a constant velocity of 1 m/s + 10 % and an air temperature at
the nominal operating temperature of the sprinkler at the beginning of the test.

The air temperature shall then be increased at a rate of (1 = 0,25) °C/min until the sprinkler operates. The air
temyerature, vetocity and mount temperature shattbe controttedfromm the-imitiationof the Tate of Tjse and shall
be measured and recorded at sprinkler operation.
The [C value is determined using the same equation as in 7.7.2.2.2 as the average of the. ten‘test alues:
C=(ATg/ATgy—1)u0

This|method is suitable for sprinklers of all nominal operating temperatures.

7.7.4.3 RTI value calculation

The pquation used to determine the RTI value is as follows:

RT1=_ = @)’ (1+Clu%%)
IN[1-ATeq(1+C/u®®)/ ATy
whete
n is the response time of sprinkler, expressed in seconds;
is the actual air velocity in the ‘test section of the tunnel from Table 6, expressed in metres per
second;
A\T., is the mean liquid bath operating temperature of the sprinkler minus the ambient femperature,

expressed in degrees-Celsius (see 7.7.2.1);

ATy is the actual air temperature in the test section minus the ambient temperature in degrges Celsius;

C is the conductivity factor as determined in 7.7.2.2.

For @ sample calculation see C.2.1.

7.7.4.4 Determination of worst-case orientation RTI

The [caleulation of RTI for the worst-case orientation requires the C for the worst-case orientafion which is
larggrhan the C for the standard orientation by a multiplier. This multiplier is equal to the ratio of|the average

RT| forthe worst-case orientation to the average RTHfor the standard-orientation. The piunge test expression,

therefore, becomes implicit for the RTI in the worst-case orientation, which can be solved iteratively.

For a sample calculation, see C.2.2.
In the case of fast-response sprinklers, if a solution for the worst-case orientation RTI is unattainable, plunge

testing in the worst-case orientation shall be repeated using the plunge test conditions under the columns
entitled “Special response sprinklers” given in Table 6.
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7.8 Heat exposure test (see 6.9)

7.8.1 Glass bulb sprinklers (see 6.9.1)

Four glass bulb sprinklers having nominal release temperatures of < 80 °C shall be heated in a demineralized
water bath from (20 + 5) °C to (20 = 2) °C below their nominal operating temperature. The rate of increase in
temperature shall not exceed 20 °C/min. Glycerine, vegetable oil or synthetic oil shall be used for higher-rated
release elements.

This temperature shall then be increased at a rate of 1 °C/min to the temperature at which the gas bubble
dissolves, or to a temperature 5 °C lower than the lower limit of the tolerance range of the operating

temperature| whichever is lower. Remove the sprinkler from the liquid bath and allow it to cool in air un

L

gas bubble has formed again. During the cooling period, the pointed end of the glass bulb (seal end) sh

pointing dow

7.8.2 Uncoated sprinklers (see 6.9.2)

Twelve uncg
below the ng
the service |
(12 bar). Aft
sprinklers tq
sprinklers to

described alpove and subjected to the test in which the failure was recarded. All eight sprinklers shall pas

test.

7.8.3 Coated sprinklers (see 6.9.3)

In addition t
the test of 7,

The test shall be conducted for 90 d. During this_period, the sprinklers shall be removed from the ov{
d and allowed to cool for 2 h to 4(h.,Following this cooling period, the samples shall be exanined.

intervals of 7
After the 90
to the requir
requirement
and subjectg

nwards. This test shall be performed four times on each of four sprinklers.

ated sprinklers shall be exposed for a period of 90 d to a high ambient temperature that is 1
minal rating or at the temperature given in Table 7, whichever is lower,-but not less than 49
bad is dependent on the service pressure, sprinklers shall be tested, under a pressure of 1,2
br exposure, four of the sprinklers shall be subjected to the requirements of 6.8.1 and 6.14.3
the requirements of 6.5.1 [two at 0,35 MPa (3,5 bar) and_two at 1 MPa (10 bar)] and
the requirements of 6.3. If a sprinkler fails a test, eight additional sprinklers shall be teste

p the test exposure of 7.8.2 in an uncoated version, twelve coated sprinklers shall be expos
8.2 using the temperatures given in Table 8.for coated sprinklers.

d exposure, four of the sprinklers_shall be subjected to the requirements of 6.8.1, four sprin
ements of 6.5.1 [two at 0,354MPa (3,5 bar) and two at 1 MPa (10 bar)] and four sprinklers t
5 of 6.3. If a sprinkler fails'ajtest, eight additional sprinklers shall be tested as described a
d to the test in which the failure was recorded. All eight sprinklers shall pass the test.

Table 8 =Test temperatures for coated and uncoated sprinklers

Temperatures in degrees Celsius

i

| the
Il be

1°C
C.If
MPa
four
four
d as
s the

ed to

bn at

klers
D the
bove

26

Nominal operating Uncoated sprinkler Coated sprinkler
temperature test temperature test temperature
57 to 60 49 49
oTto 77 52 52
78 to 107 79 79
108 to 149 121 121
150 to 191 149 149
192 to 246 191 191
247 to 302 246 246
303 to 343 302 302
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7.9 Thermal shock test for glass bulb sprinklers (see 6.10)

7.9.1 Before starting the test, condition at least five sprinklers at (20 + 5) °C for at least 30 min.

7.9.2 Sprinklers having nominal operating temperatures less than or equal to 80 °C shall be tested in a bath
of demineralized water. Sprinklers with higher-rated elements shall be tested in a bath of glycerine, vegetable
oil or synthetic oil. 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 6.5.1.

7.10

7.10

At le

using the sprinkler seating parts. Each bulb shall then be subjected to a uniformly.ihcreasing forc

(250

Each
exte
speg

Strength test for release elements (see 6.7)

1 General

ast 55 glass bulbs of the same design of each bulb type shall be positioned individually in
+ 25) N/s in the test machine until the glass bulb fails.

test shall be conducted with the bulb mounted in new seating parts&The seating parts may |

nally or manufactured from hardened steel (Rockwell Hardness C44 + 6) in accordar]
ifications of the sprinkler manufacturer to prevent collapse, but-in.a manner which does not i

a test fixture
b at a rate of

e reinforced
ce with the
nterfere with

bulbifailure. Record the crush force for each bulb.

Using the lowest 50 measured bulb strength results, calculate the average strength and the lower tolerance
limit|(LTL) for bulb strength (see Annex C). Using the values of service load recorded in 7.4.1, ¢alculate the
uppgr tolerance limit (UTL) for the sprinkler release element service load (see Annex B). Verifyf compliance
with B.7.1.

7.10)2 Fusible elements

7.10{2.1 Determine compliance with\th€ requirements of 6.7.2 a) by subjecting at least ten samples to

15 times the maximum design load for-100 h. Abnormal failures, i.e. those not related to evallation of the

fusible material, shall not be used.
7.10)2.2 Determine compliarice with the requirements of 6.7.2 b) by subjecting fusible hegt-responsive
elements to loads in excess of-the maximum design load L4, which will produce failure within and pfter 1 000 h

(see
load

Annex C). At least 40,samples shall be subjected to different loads up to 15 times the max
Abnormal failures~shall be rejected. Plot a full logarithmic regression curve using the me

mum design
hod of least

squgres, and from this calculate the load at 1 h, L, and the load at 1 000 h, L), where

g < 1,02T)%/L,;

wher|e L§.sthe load at 1 h.

7.10.2.3 The tests of 7.10.2.1 and 7.10.2.2 shall be conducted at an ambient temperature of (20 + 3) °C.

7.11 Water flow test (see 6.4.1)

The sprinkler shall be mounted with a pressure gauge on a supply pipe as shown in Figure 7. Four sprinklers
shall be tested. The frame arms and deflector of sprinklers may be removed to facilitate testing, except in the
case of on/off sprinklers. Component parts of on/off sprinklers, such as deflectors, may be removed only
providing they do not influence the function of the water-flow control valve. The waterways of on/off sprinklers
shall be opened by applying heat to the heat-sensitive element. The water flow shall be measured at
pressures of 0,05 MPa to 0,65 MPa (0,5 bar to 6,5 bar) at intervals of 0,1 MPa (1 bar). In one series of tests,
the pressure shall be increased to each value, while in the other series, the pressure shall be decreased from
0,65 MPa (6,5 bar) to each value. The K-factor shall be calculated for each flowing pressure and the K-factor
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shall be averaged for each series of readings. Each calculated K-factor and the average K-factor for each
series shall be within the limits specified in 6.4.1. 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 be tested.

Dimensions in millimetres

1600 200 200

Key

pressure gauge

steel tubg, nominal internal diameter 40 mm, medium mass (in accordance with ISO 65)
fitting, 10|mm, 15 mm, 20 mm, 25 mm or 32 mm (in accordance with ISO 49)

air bleed yalve

sprinkler
plug or cgp with fitting for G or E connection

D OB WN -

Accuracy: pressure gauge * 2 %; weighing machine )T %.

Figure'7'— Water flow test apparatus

7.12 Watef distribution tests (see 6.4.2)

7.12.1 Sprinklers other’than sidewall types

In a test chgmberief*minimum dimensions 7 m x 7 m, install four sprinklers of the same type and orifice [size,
arranged in g square, on piping prepared for this purpose. The arrangements of the piping and containerf are
shown in Figures 8 to 11. 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 distribution plate 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 “T” or elbow fitting or a nominal
25 mm pipe nipple exceeding 150 mm in length with a reduced fitting.

The size of the surface to be covered and the density of coverage for each of the three nominal sizes shall be
in accordance with Table 9.
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Dimensions in metres

4,5

/ 2,25/ [ 225

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

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

Figure 8 — Layout of water distribution collection room — Measured area: 20,25 1
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Dimensions in metres

3,5

@  Nominal bore is 25 mm.
b Water flo.
¢ BS 1387 medium tube of nominal bore 65 mm.

Figure 9 — Layout of waterdistribution collection room — Measured area: 12,25 m?
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Dimensions in metres

V/

N\

2 Nominal bore is 25 mm.
b \Water flow.
¢ BS 1387 medium tube of nominal bore®5mm.

Figure 10 — Layout-of-‘water distribution collection room — Measured area: 9 m
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Dimensions in metres

25

a8  Nominal bore is 25 mm.
b Water flo.

¢ BS 1387 medium tube of nominal bore 65 mm.

Figure 11 — Layout of waterdistribution collection room — Measured area: 9 m?2

The water distribution in thesprotected area between the four sprinklers shall be measured by means of
square containers measuringy500 mm on a side. The distance between the ceiling and the upper edge qf the
measuring gontainers shall~be 2,7 m. The measuring containers shall be positioned centrally in the rpom,
beneath the|four sprinklers. The number of containers in which the quantity of water is less than 50 % df the
water covergge given.in’ Table 9 shall not exceed the value specified in column 6 of Table 9.

The water slrall be collected for at least 3 min.
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Table 9 — Water distribution

7.12

In a
orifig
pipin

The

The
of 36

upps

The

Figu
600

An a
side
nong
floor
A ba

The

discharged from the/Sprinklers during the test.

For g

_Nomlnal Water Flow rate per | Protected | Sprinkler Permltted num_ber of
diameter of . . containers with a
el coverage sprinkler area spacing
orifice lower content of water
mm mm/min I/min m?2 m
10 2,5 50,6 20,25 4,5 8
15 5,0 61,3 12,25 3,5 5
15,0 135,0 9,00 3,0 4
20
100 90,0 9,00 3,0 <3
30,0 187,5 6,25 2,5 3

2 Sidewall sprinklers (see 6.4.2)

e size arranged along one wall and 3 m apart, on piping prepared for(his purpose. The arr|

g, sprinklers and 500 mm square containers is shown in Figures 13 and 14.

Histance between the ceiling and the deflector of each sprinkler-shall be 100 mm (see Figure

water distribution in the designated area between the two sidewall sprinklers shall be measur:
square measuring containers each side of which is 500-mm. The distance between the ce
r edge of the containers shall be 2,14 m.

36 measuring containers shall be positioned centrally between and below the two sprinklers
es 12 and 13. The first line of the array of 36”°containers shall be placed parallel to, and

mm from, the wall behind the sprinklers.

dditional line of six measuring containérs shall be placed on the floor adjacent to the wall bety
vall sprinklers to collect the watér )impinging on the wall. The wall surface shall be coy

adjacent to the wall. (See Figures 12 and 13).
ffle shall be placed over.this line of containers to prevent direct impingement of water from sp

total quantity of water collected in these containers shall be a minimum of 3,5 % of the

idewall sprinklers having a nominal orifice diameter of 15 mm or less, the water flow rate sha

fore

ach sprinkler. The average water collection rate in the containers shall be not less than 2 mm|
um Water collection rate in any individual pan shall be 1,2 mm/min.

test chamber of minimum dimensions 7 m x 7 m, install two sidewall sprinklers of the same type and

angement of

13).

bd by means
ling and the

as shown in
Hisplaced by

veen the two
ered with a

orous material. The water shall be directed from the nonporous material into the line of containers on the

rinklers.

total water

| be 57 I/min
min and the

dch sprinkler.

The average water coIIectlon rate in the contalners shaII be not Iess than 2 8 mm/mln and the minimum water
collection rate in any individual pan shall be 1,2 mm/min.

Water is to 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 (see Figure 13). 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.
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Dimensions in millimetres

27 000

1
//
/ 2
]
o o — — /
1500 | 1500

Key

1 500 mm square container — typical
2  backwa

@  Nominal pipe diameter is 25 mm.
b Water floy.

Figure 12 — Plan view of sidewall distribution collection room

34 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=054a79b3ea18164db8e7c7a0de5a1657

1500

ISO 6182-1:2004(E)

Dimensions in millimetres
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(=]
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600 3000 A 3,000
9
X X X
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7
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= S F%’ 2
HO-H=
- \
a) Upright b) Horizontal c¢) Pendent
Key
1 Ceiling
2 back wall
3 baffle
4 ee
5  pack wall water«contact line
6 sprinkler (twe required)
7 D0° reducer elbow (two required)
8 wetted\area
9 600 mm square containers
NOTE Nominal pipe diameter is 25 mm.

Figure 13 — Sidewall sprinkler installation for water distribution test
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7.12.3 Water distribution above and below the deflector

The water discharge of sprinklers downward from the deflectors shall be

— 40 % to 60 % for conventional sprinklers, and

— 80 % to 100 % for spray sprinklers.

Sprinklers shall be installed horizontally in a test rig, the important features of which are shown in Figure 14.
The deflector shall be positioned within the apparatus such that a theoretical dividing line between the two

collecting voplumes intersects a point on the axis of the sprinkler where the water spray Is travelling
substantially| parallel to the plane of the partition.

The sprinklers shall be tested at the flow conditions given in Table 10.

Table 10 — Flow condition

Nominal orifice diameter | Water flow rate
mm I/min
10 50,6
15 61,3
20 90,0

Dimensions in metres

A-A

20 mm
!

= <l g
/\

Key
1 partition

Figure 14 — Apparatus for determining water distribution above and below the deflectors
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7.13 Corrosion tests (see 6.11)

7.13.1 Stress corrosion test with aqueous ammonia solution (see 6.11.1)

Five sprinklers shall be subjected to the following aqueous ammonia test. The inlet of each sample shall be
sealed with a nonreactive (e.g. plastic) cap.

Degrease the samples to be tested and then expose them for 10 d to a moist ammonia-air mixture in a glass
container of volume (0,02 + 0,01) m3.

pttom of the

conta bnia solution

corrg
cong

The
temg

avoid the build-up of pressure. Specimens shall be shielded from condensate.drippage. The glg

shall

After
failu
1,2 N

Sprinklers showing cracking, delamination or failure of any\non-operating part shall not show

sepq

7.13

Ten

evalyiation of dry type sprinklers, the shortestlength manufactured shall be used. The inlet of ¢

shall

The

prov
with

shall
temq
heat
throu
com
Speq

The
vess

iner, approximately 40 mm below the bottom of the samples. A volume of aqueous amm

sponding to 0,01 ml/cm3 of the volume of the container will give approximately the following
entrations: 35 % ammonia, 5 % water vapour, and 60 % air.

moist ammonia-air mixture shall be maintained as closely as possible at atmaspheric press
erature maintained at (34 + 2) °C. Provision shall be made for venting the chamber via a cap

be placed in an enclosure which shall be heated uniformly to prevent condensate on the test
exposure, rinse and dry the sprinklers, and carry out a detailed, examination. If a crack, del

e of any operating part is observed, the sprinkler(s) shall bé&{subjected to a leak resist
Pa (12 bar) for 1 min and to the functional test at 0,035 MPa+(0,35 bar) only. See 6.8 and 6.5

ration of permanently attached parts when subjected to, a flowing pressure of 1,2 MPa (12 bz

2 Sulfur dioxide corrosion test (see 6.11.2)
coated and ten uncoated sprinklers shall be subjected to the following sulfur dioxide corros
be filled with water and sealed with.anonreactive (e.g. plastic) cap.

est equipment shall consist of,a 5.1 vessel (instead of a 5 | vessel, other volumes up to 15 I n
ded the quantities of chemicals' given below are increased in proportion) made of heat-reg

be electrically heated.through the base, and provided with a cooling coil around the ¢
erature sensor plaged-centrally 160 mm + 20 mm above the bottom of the vessel shall
ng so that the temperature inside the glass vessel is 45 °C £ 3 °C. During the test, wat
gh the cooling<«coil’at a rate sufficient to keep the temperature of the discharge water below
pination of heating and cooling should encourage condensation on the surfaces of th
imens shall'\be shielded from condensate drippage.

sprinklers to be tested shall be suspended in their normal mounting position under the |
el-Uncoated sprinklers shall be subjected to a sulfur dioxide atmosphere for 8 d. Coated sp

A corrosion-resistant lid of-such a shape as to prevent condensate dripping on the sprinklers.

atmospheric

ure, with the
illary tube to
ss container
sample.

amination or
ance test at
.

evidence of
r) for 30 min.

ion test. For
bach sample

nay be used,
istant glass,
The vessel
ide walls. A
regulate the
br shall flow
30 °C. This
sprinklers.

D

-

d inside the
rinklers shall

be s

|h|nr\fnrl to the sulfur dioxide afmncnhnrn for 16 d.-The sulfur dioxide :\fmncnhnrn shall he

obtained by

mtroducmg a solution made up by dlssolvmg 20 g of sodium thiosulfate (Na;S,05 - 5H20) crystals in 500 ml of

wate

r.

The test shall last for one 8-d period for uncoated sprinklers or two 8-d periods for coated sprinklers.

For at least 6 d out of each 8-day period, 20 ml of dilute sulfuric acid consisting of 156 ml of normal H, SO,
(0,5 mol/l) diluted with 844 ml of water shall be added at a constant rate. After 8 d, the sprinklers shall be
removed from the vessel. This procedure shall be repeated for the second 8-d period for coated sprinklers
after the vessel has been emptied and cleaned.
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After a total of 8 d for uncoated sprinklers or 16 d for coated sprinklers, the samples shall be removed from the
container and allowed to dry for 4 d to 7 d at a temperature not exceeding 35 °C with a relative humidity not
greater than 70 %.

After the drying period, five sprinklers shall be functionally tested at 0,035 MPa (0,35 bar) in accordance with
6.5.1, and five sprinklers shall be subjected to the dynamic heating test according to 6.14.2.

7.13.3 Salt spray corrosion test (see 6.11.3)

7.13.3.1 Sprinklers for normal atmospheres

Ten sprinkl

shortest length manufactured shall be used. The inlet of each sample shall be filled with water and sealed

a nonreacti

During the cprrosive exposure, the inlet thread orifice shall be sealed by a nonreactive cap after the sprin
have been fllled with deionized water. The salt solution shall be a 20 %-by-mass sodium+chloride soluti

distilled wat
atomized at
specimens

chamber hz
temperature
(excepting W
supplied fro

(0,7 bar) ang 0,17 MPa (1,7 bar). Salt solution runoff from exposed samples shall be collected and sha

return to the
Fog shall bg
salt concent
be collected

The sprinkle

s shall be exposed to a salt spray within a fog chamber. For evaluation of dry type sprinklers

(e.g. plastic) cap.

r. The pH shall be between 6,5 and 7,2 and the density between 1,126 g/mkKand 1,157 g/mi

35 °C. Suitable means of controlling the atmosphere in the chamber. shall be provided.
bhall be supported in their normal operating position and exposed to-the salt spray (fog)
ving a volume of at least 0,43 m3, in which the exposure zone shall be maintained
of (35+2)°C. The temperature shall be recorded at least ance per day, at least 7 h

eekends and holidays, when the chamber normally would not be opened). Salt solution sha
M a recirculating reservoir through air-aspirating nozzles, at a pressure of between 0,07

reservoir for recirculation. Specimens shall be shielded from condensate drippage.
collected from at least two points in the exposure zone to determine the rate of application
ration. The fog shall be such that for each 80.¢m?2 of collection area, 1 ml to 2 ml of solution

per hour over a 16 h period and the salt concentration shall be (20 + 1) % by mass.

rs shall withstand exposure to the salf'spray for a period of 10 d. After this period, the sprin

, the
with

klers
bNn in
vhen
The
in a
at a
hpart
Il be
MPa
| not

and
shall

klers

shall be removed from the fog chamber and ,aliowed to dry for 4 d to 7 d at a temperature not excegding

(20 £ 5) °C in an atmosphere having a relative-humidity not greater than 70 %. After the drying period| five
sprinklers shall be functionally tested at\Q,035 MPa (0,35 bar) only, in accordance with 6.5.1, and five
sprinklers sHall be subjected to the dynamie heating test according to 6.14.2.

7.13.3.2 Sprinklers for corrosive atmospheres

Sprinklers intended to be used.in corrosive atmospheres shall be subjected to the tests specified in 7.13.3.1,
except that the duration of the’ salt spray exposure shall be extended from 10 d to 30 d.

7.13.4 Moist air exposure (see 6.11.4)

Ten sprinklers-shall be exposed to a high temperature-humidity atmosphere consisting of a relative humidity of
98 % + 2 % land smperatureof 95°C + 4 °C_For gvaluationof d pe—sprinklersthe shortest length

manufactured shall be u

sed.

The sprinklers shall be installed on a pipe manifold containing deionized water. The entire manifold is to be
placed in the high temperature humidity enclosure for 90 d. After this period, the sprinklers shall be removed
from the high temperature-humidity enclosure and allowed to dry for 4d to 7 d at a relative humidity not
greater than 70 %. Following the drying period, five sprinklers shall meet the functional requirements of 6.5.1
at a pressure of 0,05 MPa (0,5 bar) only, and five sprinklers shall be subjected to the dynamic heating test
(see 6.14.2).

At the manufacturer's option, additional samples may be furnished for this test to provide early evidence of
failure. The additional samples may be removed from the test chamber at 30 d intervals for testing.
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7.14 Tests for sprinkler coatings

7.14.1 Evaporation test (see 6.12.2)

A 50 cm3 sample of wax or bitumen shall be placed in a metal or glass cylindrical container having a flat
bottom, an internal diameter of 55 mm and an internal height of 35 mm. The container, without lid, shall be
placed in an automatically controlled electric, constant-ambient-temperature oven with air circulation. The
temperature in the oven shall be controlled at 16 °C below the nominal release temperature of the sprinkler,
but at not less than 50 °C. The sample shall be weighed before and after 90-day exposure to determine any

loss of volatile matter; the sample shall meet the requirements of 6.12.2.

714

Five
be s
the s
of th

2 Low-temperature test (see 6.12.3)

sprinklers, coated by normal production methods, whether with wax, bitumen or a metallic ¢
Lbjected to a temperature of —10 °C for a period of 24 h. On removal from the low tempera
prinklers shall be allowed to return to normal ambient temperature for at least 30 min before
b coating to the requirements of 6.12.3.

7.19 Heat-resistance test (see 6.15)

One

sprinkler body shall be heated in an oven at 800 °C for a period,of ‘45 min, with the sprinkler

installed position. The sprinkler body shall then be removed, holding it by the threaded inlet,

pron
6.15

7.16

7.16
purg
(0,4

raisg
miny

7.16
the |
(0,35

717
717
sinus

sprin

717

ptly immersed in a water bath at a temperature of approximately 15 °C. It shall meet the req

Water-hammer test (see 6.13)

1 Five sprinklers shall be connected, in theirnormal operating position, to the test equi
ng the air from the sprinklers and the™test equipment, 3 000 cycles of pressure \
t 0,05) MPa [(4 £0,5) bar] to (3,0 + 0,1)MPa [(30 + 1) bar] shall be generated. The press|
d from 4 bar to 30 bar at a rate of (10-%£1,0) MPa/s [(100 £ 10) bar/s]. At least 30 cycles of

te shall be generated. The pressure shall be measured with an electrical pressure transducer|.

2 Visually examine each sprinkler for leakage during the test. After the test, each sprinklg
pak resistance requirements of 6.8.1 and the functional requirement of 6.5.1 at a pressure g
bar) only.

Vibration test/(see 6.16)

1 Five sprinklers shall be fixed vertically to a vibration table and subjected at room ter
oidal vibrations. The direction of vibration shall be along the axis of the connecting threa
klers arextésted, they shall be of the longest manufactured length.

2C-The sprinklers shall be vibrated continuously from 5 Hz to 40 Hz at a maximum rate of

oating, shall
ture cabinet,
examination

in its normal
and shall be
uirements of

pment. After
arying from
ure shall be
bressure per

r shall meet
f 0,035 MPa

nperature to
. When dry

b min/octave

and

anm_amptitude of tmm (172 peak-to-peak vatue ). {f one or more resonant points_are

etected, the

sprinklers, after coming to 40 Hz, shall be vibrated at each of these resonant frequencies for 120 h per
number of resonances. If no resonances are detected, the vibration from 5 Hz to 40 Hz shall be continued for
120 h.

7.17.3 After vibration, each sprinkler shall be subjected to the leak resistance requirement of 6.8.1 and the
functional requirement of 6.5.1 at a pressure of 0,035 MPa (0,35 bar) only.
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7.18 Impact test (see 6.17)

7.18.1 Five sprinklers, other than dry type, shall be impact-tested by dropping a weight onto the deflector end
of the sprinkler along the axial centreline of the waterway. Sprinklers provided with shipping caps, which are
intended for removal only after completion of the sprinkler installation, shall be impact tested with the caps in
place. The kinetic energy of the dropped weight at the point of impact shall be equivalent to a weight equal to
that of the test sprinkler dropped from a height of 1 m (see Figure 15). 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 6.17.1.

sprlnkler 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 6.17.2).
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Dimensions in millimetres
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Key
1 dold drawn seamless steel tubing
2 weight
3 |atctimgpim
4  adjustable brackets (2)
5 rigid support
6 sprinkler support

[V

Length to be determined (length or required weight).
Cold finished steel.

o

Figure 15 — Impact test apparatus
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7.19 Crib fire test (see 6.18)

7.19.1 Fire test assembly

7.19.1.1 The test shall be conducted using cribs of sawn lengths of Pinus Sylvestris (pine) or Picea
excelsa (spruce).

Each crib shall contain two lengths of nominal dimensions 100 mm x 150 mm x 2 400 mm, 13 lengths of
nominal dimensions 100 mm x 100 mm x 1200 mm, and 28 lengths of nominal dimensions
50 mm x 100 mm x 1 200 mm. The average moisture content of the wood shall be between 6 % and 14 %
(see Figure 16)

The timber gpecified above shall be layered by being evenly spaced from each other, and forming-a’square
crib, 1200 mm x 1 200 mm in area, and 600 mm high, supported in turn, by the two 2 400,mm |[ong,
100 mm x 150 mm stringers. The total mass of the timber in the crib shall be determined and recorded.

The crib strjngers shall be supported by a steel framework of channel iron mounted™eon adjustable |pipe
supports. THe frame work shall be sufficiently large to span the steel pan described in7.19.1.3.

Dimensions in millimetres

1200 1200

71 NN P N 7 Y 07

N A N A N A K

1N N A N

T NI 777 B0\ B 777 B N § N % N [7
AN N
|_| |_| \ 7 AN
2 400

Figure 16 — Test crib
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7.19.1.2 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 16. The spray shall form a hollow cone having an angle of approximately
75° when atomizing the fuel at a rate of 0,063 I/s. To prevent flameout, an igniter shall be located next to the

nozzle. This may be a cylindrical container partially filled with heptane.
NOTE A suitable nozzle is available commercially. Details can be obtained from ISO/TC 21.
7.19.1.3 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.
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7.19

2 Sprinkler installation

21 Four open sprinklers of the same type and orifice size shall be placed under an
bn of ceiling having a minimum area of 5 000 mm x 5 000 mm. The sprinklers|shall be
re configuration, using balanced piping (see Figure 17), with 3 000 mm between the sprink
The ceiling shall be located (2 500 + 100) mm above the top of the crib-’The distance
ctors of upright sprinklers and the ceiling shall be (180 £+ 50) mm,and (250 + 50) mm
klers.

Closed sprinklers with a nominal temperature rating of 77 °C or’léss may be used provided tha

2.2 Flush, concealed, and recessed sprinklers shallbé mounted in the maximum recesse
be ceiling of dimensions not less than 6 m x 6 m and arranged symmetrically in the test cham

2.3 Two thermocouples, spaced 150 mm apart, shall be located 50 mm below the ¢
e of the square formed by the sprinklers. The.tips of the thermocouples shall be turned upw
brmation of water droplets.

24 Sprinkler frame arms shall be eriented parallel to the piping.

3 Test room

test room shall be a ventilated, draught-free enclosure and shall have a minimum floor are
no floor dimension less_than 12 m. Test rooms having a floor area of not less than 100 m?
nsion less than 10 m\are acceptable provided that the calibration values are comparable
it shall be sufficient.te accommodate the assembly as shown in Figure 17. The total air inle
oom shall be not less than 1 m2. Provision shall be made, either by venting or by the dime
oom, to evacUate or dissipate smoke.

rooms _shall be cross-calibrated with not less than two other operative test rooms.

4-Procedure

]

!

nobstructed
ounted in a
ers on each
between the
for pendent

they operate

d position in
ber.

iling, at the
rds to avoid

b of 144 m?2,
with no floor
The ceiling
t area to the
nsions of the

7.19.

41

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 assured by means of a pilot flame or igniter
placed within 50 mm of the spray nozzle.

7.19.4.2 The total flow rate to the four 15 mm orifice sprinklers shall be (230 +S(’))I/min for the first test and
380*2,5 I/min for the second test. The total flow rate to the four 20-mm orifice sprinklers shall be
320 "} |1/ min for the first test and (530 %1)|/minfor the second test.

7.19.4.3 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.
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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.

7.19.4.4 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 one 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 value
at 0 % moisture before calculations are performed to determine compliance with the mass loss requirement
(see 6.18).
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Dimensions in millimetres

hermocouples

Ceiling

Sprinkler

P5-mm pipe
10-mm_pipe

hdjustable pipe support

1
/-i\
7 s IHE .
2 3 150150% /
.,
I — J,L . J
3 3 000
L
4nunun\
A N 4 N Wi 8
9
W6
- = 10
2 I U//
;

tretstippty-piping
crib

n-heptane flames
igniter

water

overflow pipe
steel pan

Four sprinklers, spaced in a square configuration, with 3 000 mm between the sprinklers on each side.

Figure 17 — Crib fire test

45


https://standardsiso.com/api/?name=054a79b3ea18164db8e7c7a0de5a1657

ISO 6182-1

:2004(E)

7.20 Lateral discharge test (see 6.19)

7.20.1 While discharging water at a service pressure of 0,69 MPa (6,9 bar), an open upright or pendent
spray sprinkler shall not prevent the operation of a 57 °C to 77 °C temperature-rated automatic sprinkler of the
same type and response located 1,83 m distant on an adjacent pipeline in the same horizontal plane.

7.20.2 An upright or pendent spray automatic sprinkler having a nominal release temperature of 57 °C to
77 °C shall be installed on piping 1,83 m distant (centre-to-centre) from a second open sprinkler of the same
type. The sprinklers shall be on separate parallel pipelines with the frame arms parallel to the pipe and the
sprinkler deflectors located 560 mm below a flat ceiling. Water shall be discharged from the open sprinkler at

a service pressure of 0,69 MPa (6 9 bar). After water flow is establlshed the automatlc sprlnkler shall be
exposed to ff ' ¥ ' '

of the pan s

7.20.3 The

7.20.4 Locate the sprinkler deflectors 152 mm below the flat ceiling and repeat both tests,

7.20.5 In a
before the h

7.21 Thirty

7.211 Five
2 MPa (20 b

7.21.2 The

30-day test,
verify that th

7.22 Vacu

Three sprink

sprinkler inlgt for 1 min at an ambient temperature of (20 £ 5) °C. Following this test, each sample sha

examined tq
resistance rq

7.23 Wate
Verify the ar
outer edge,
the largest s

For a link arf

all be located 152 mm below the heat responsive element.

test shall be repeated with the sprinkler frame arms perpendicular to the pipelines.

| four test conditions, the automatic sprinkler of a given type (upright of pendent) shall op
bptane is consumed.

f-day leakage test (see 6.20)

sprinklers shall be installed on a water-filled test line maintained under a constant pressul
pr) for 30 d at an ambient temperature of (20 + 5) °C.

sprinklers shall be inspected visually at least wegkly for leakage. Following completion o

all samples shall meet the leak resistance requirement specified in 6.8.1. Examine all sampl
ere is no evidence of distortion or other mechanical damage.

Um test (see 6.21)
lers shall be subjected to a gradually increasing vacuum of up to 460 mm Hg 1) applied

verify that no distortion orimechanical damage has occurred and then shall meet the
quirement specified in 6.8: 1

r shield angle of protection (see 6.22)

gle of protection according to 6.22; measure the angle between the plane of the water shield
to the extremity of any fusible element or glass bulb, with any lever mechanisms rotated to|
ubtendedangle (see Figure 3).

d lever sprinkler, this is the outermost and lowest edge of the link or lever measured with the

a]2)

top

brate

re of

this
es to

to a
Il be
leak

at its
give

link

and lever as|

seémbly rotated to 90° to the frame arm plane.

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.

7.24 Water shield rotation test (see 6.23)

7.24.1 The water shield on each of three sprinklers shall not rotate with an applied torque of up to 4,0 N-m.
The torque shall be applied slowly and smoothly.

1) Millimetres of mercury. This is a deprecated unit. 1 mm Hg = 133, 322 4 Pa.
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2

If the water shield rotates at torque less than 4,0 N-m, the shield shall be rotated 360° and the

sprinkler then examined for a change in service load. If visual observation of the shield rotation indicates a
change in service load, five samples shall have their shields rotated two revolutions and the average service

load

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

7.25 Thermal response test for concealed, flush and recessed sprinklers (see 6.24)

7.251 Three samples shall be tested utilizing the test conditions and orientations determined from the
calculations obtained according to 6.24 and Annex E.

a)

At least ten each, concealed, flush and recessed sprinklers shall be tested in groups of five and shall

Or

7.25
gas

temg
meth
prov

The
belo

a)
b)

Alter
ato0,

Recq

bperate within the tolerance limits specified in 6.24 when installed in a 2,4 m high ceiling inith
1.6 m x 4,6 m closed room and subjected to the heat from a sand burner located on(the
corner of the room (see Figure 18). Each sprinkler shall be filled with water at 20 = 5)°C. T
shall be installed in the maximum recessed position. Concealed, flush and recessed ‘sprink
nstalled and tested in a manner that will not inhibit air flow through the escutcheon:

Alternatively, each sprinkler under test shall have one to 1,5 wraps of PTFE sealant tape a
sprinkler threads. It shall be screwed into the mount to a torque of{45 + 3) N-m. Each sprin
mounted on a tunnel section to cover and maintained in a conditioning chamber to allow the

cover to reach ambient temperature for a period of not less than' 30 min. The sprinkler shal
such that the sprinkler’'s heat-sensitive element is at thé<{minimum protrusion (as perm
sprinkler design) into the dynamic heating apparatus (see-Figure 19) laminar gas stream. The
hccording to Table 4 shall be based on the sprinkler as_if\it were not concealed, flush or reces

2 The sand burner shall be a 30 cm x 30 cm x 30cm-high device (see Figure 20) with a flg
br methane of 9,6 m3/h for sprinklers having a temperature rating of 77 °C or less. For sprink
erature rating of 79 °C to 107 °C, the flow of-hatural gas or methane shall be 26 m3/h. The n

ded the heat output obtained is made equivalent by adjusting the flow rate.

response test shall be started when.the ambient temperature measured in the centre of the rg
v the ceiling is

31 £ 1) °C for sprinklers haying a temperature rating not exceeding 77 °C, or
49 + 1,7) °C for spribklers having a temperature rating between 79 °C and 107 °C.

hatively, all sprinklers shall be tested with the inlet end of each sample connected to a sourcs
D5 MPa (0,5.bar).

rd the operating time of each sprinkler.

e centre of a
floor in one
ne sprinklers
lers shall be

pplied to the
kler shall be
sprinkler and
be installed
itted by the
orientations
sed.

w of natural
ers having a
atural gas or

ane shall have a heat value of (37 600 +.1.000) kJ/m3. Gases having a higher heat content may be used

om 254 mm

b of pressure
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L 600
1502
Z 300
1
(=)
(=)
0
~
P
P
N
m
(=)
S
mMm
o~
b
Key
1 sidewall gprinkler locations
2 pendent gprinkler locations
a8  Typical dimension,
b For sand |purner.detail, see Figure 20.

48

Dimensions in millimetres

Figure 18 —Plan view of room for concealed, flush and recessed sprinkler thermal response test
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Dimensions in millimetres

Key

1 (ifferential pressure ports

2 vacuum port

3 dteel frame (3,038 mm + 0,20 mm)
4  jam nut to lock-in position

5 jam nut welded to inside of

nclosure

6 andle

7 ,40 mm thick s/s enclosure

8 32 mm thread rod x 146 mm
Ipng — thread one end for air hose
fltting, other end for sprinkler

9 prinkler installation hole in

arinite® (see Note)

10 4,5 mm thick x 25,4 mm wide
dasket (4 sides)

11 gan head screws countérsunk in
Marinite® used to fasten Marinite®
gteel frame and flangé of enclosure
Hody

NOT

Equitalent products may be usec

a

Marinite® 1,9 cm.

380

E Marinite® is the trade name of a product supplied by ENZ Materials, Inc. This information is|
convenience of users of this International Standard and does not constitute an endorsement by ISO of the p

270
2
= /g
S
| - 3//7
S - /8
E S

1

given for the
oduct named.

Figure 19 — Dynamic heating test plate for concealed, flush and recessed sprinklers
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Dimensions in millimetres
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4 1
| |
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-JLIE{)—-—()—{-%;/ )—-—1%} - g $k —-—{bﬁ-——
=}
| |
290
19
®4,35 |
|
|
L
-E—+3+H~i—+++—+~3- S
1 ! | =
|
|
300

Key

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

Materials:

— steel plate box, welded,

— steel piping and fittings, with twelve 6,35 holes,
— mason grade sand.

Figure 20 — Details of sand burner
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7.25.3 The room shall be constructed of nominal 1,2 cm thick plywood. The ceiling shall be constructed from
flat steel decking having a nominal thickness of 1 mm. A non-combustible wall covering may be installed in the
corner of the room with the sand burner.

Two tests shall be conducted with five sprinklers for each test. Each sprinkler shall be filled with water at room
temperature located 15 cm apart in the centre of the ceiling on a 3,2 m arc from the corner of the room directly
above the sand burner. See Figure 18.

For the evaluation of dry sprinklers, the shortest length manufactured shall be used.

7.25.4 Before installing the sprinkler samples, warm the walls and ceiling of the test enclosure by operating

thes

— & c 20 _c 4 .
e dlld purner dt d 1row rate O £0 T1E/T1 100 TU TTIHTT.

A timper accurate to + 0,01 s with suitable measuring devices to sense the time between when th

plun

7.25
in Tz

7.26
7.26

(2,75
heat

hjed into the tunnel and the time it operates shall be utilized to obtain the response time!.

5 As soon as the sprinkle is plunged into the dynamic heating apparatus, thetapplied vacuy
ble 5) shall be applied and maintained throughout the remainder of the testing.

Operational cycling of an on/off sprinkler (see 6.25)

1 One sprinkler shall be installed in a test fixture and Supplied with water at a
+ 0,5) bar. Heat shall be applied to the sprinkler until it operates’and attains the fully open
application then shall be discontinued and the heat sensing<element permitted to cool until

closgs. This procedure shall be repeated until the specified. number of test cycles is completed.

betw

7.26
beer
cont

een each closing of the sample and reapplication of the heat shall not be greater than 60 s.
2 The water used during the cycling specified in,6:25.2 shall consist of 60 | of tap water in

mixed 1,58 kg of contaminants which are_sieved as described in Table 11. The solut
nuously agitated during the test.

Table 11 — Contaminant for contaminated water cycling test

e sprinkle is

m (as noted

pressure of
bosition. The
the sprinkler
The interval

o which has
on shall be

Sieve Nominal sieve Grams of contaminant
designation? opening +509
mm Pipe scale Top soil Sand
No. 25 0,706 — 456 200
No. 50 0,297 82 82 327
No. 400 0,150 84 6 89
No.:200 0,074 81 — 21
No. 325 0,043 153 — 3
Total 400 544 640
@  Sieve designations correspond with those specified in the Standard Specification for Wire-Cloth Sieves
for Testing Purposes, ASTM E11-87. Cenco-Meinzer sieve sizes 25 mesh, 50 mesh, 100 mesh, 200 mesh,
and 325 mesh, corresponding with the number designation in the table, have been found to comply with
ASTM E11-87.
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7.27 Piled-stock fire test for on/off sprinklers (see 6.5.3 and 6.26)2)

7.27.1 The test room shall have dimensions not less than 18 m x 18 m and have a ceiling approximately 5 m
high. The test room shall be vented and have provision for drainage of sprinkler discharge. See Figure 21.

7.27.2 At least eighteen sprinklers shall be installed on a sprinkler grid consisting of 40 mm minimum size
branch lines. The sprinkler grid shall provide a 3 m x 3 m sprinkler spacing. The sprinkler deflectors shall be
located 250 mm + 50 mm below the ceiling for pendent sprinklers and 180 mm + 50 mm below for upright
sprinklers.

7.27.3 Temperatures shall be recorded by means of at least 24 thermocouples located near the ceiling. Six

thermocoupl
above the s
each sprinkl

7.27.4 The
6,6 I/min/m?2

7.27.5 The
be adjusted
7.27.4.

7.27.6 The
in a pile that
shall be mai

7.27.7 Eac
Style E, “AA

PPP-B-6401).

12,7 mm. A
shall be plag

7.27.8 To |
measuring

member.

7.27.9 The
space betwe

7.27.10 Duri

7.27.11 The

1.3 m x 0,9 m high shall be placed,)in crisscross fashion, in each inside carton. Each su
member shall have a slit 2 mm wide x 0,5 m long in its middle to facilitate insertion of the other diag

EsS, identified as Nos. 1 10 igure 2T, shall be locate mm_below the celling an
prinklers, and at least one thermocouple shall be located next to the heat-sensitive elemsg
.

water supply for the sprinkler system shall be adjusted to provide an average’ water flg
of floor area for 15-mm orifice sprinklers when all sprinklers are operating.

water flow during sprinkler discharge shall be continuously monitored so that the water flow
as necessary during the test to provide the average sprinkler discharge flow rate specifi

piled stock shall consist of at least 30 tri-wall corrugated cartons placed on pallets and arra
is at least three pallet-cartons wide by five long by two high<{Se¢ Figure 22. A 150-mm free s
ntained between all carton stacks.

N carton shall measure 1,1 m x 1,1 m x 1,1 m, and shall comply with the requirements for Cla
\A” fluting, triple wall corrugated fibre boards in @ccordance with US Government specific
The distance from the inside of the inside-wall to the outside of the outside wall shg
carton 1,0 m x 1,0 m x 1,0 m complying withall other requirements above, except overall
ed inside each larger carton.

rovide structural stability during this.test, two pieces of approximately 1,5 mm thick sheet

ignition source for the fire-test shall consist of 0,7 kg of shredded paper placed on the floor i
en the first and secend-carton in the middle row and ignited. See Figure 22.

hg the fire test,«erify that the sprinkler meets the requirements of 6.5.3.

fire test shall be continued until the fire is extinguished or for a duration of 45 min.

7.2712 At t
carefully ext

compliance W

e completion of water discharge, if the fire in the cartons has not been extinguished, it shg
mgmshed to prevent further destructlon The cartons shall be examlned visually to deter

mectly

nt of

w of

can
ed in

nged
pace

SS 2,
ation
Il be
size,

steel
bport
jonal

n the

Il be
mine

cartons have been destroyed the cartons shall be

a)

or,

f the

oven-dried and weighed so that the mass of the cartons can be compared with the mass of unaltered
cartons,

b) weighed 7 d after the fire test, if oven-drying is not possible, so that the mass of the cartons can be
compared with the mass of new cartons. During the 7 d, the carton shall be stored in a compartment with
a temperature (25 + 5) °C and a relative humidity not in excess of 70 %.

2) Additiona

52

| requirements in preparation.
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Dimensions in metres

\
__________'_:'_|

65 mm

18

I
I
I
I
I
Im P~
I
I
I
|
I

thermeeoUples P

sprinkler locations

® @ & & & ®
o S __ bk ___L%___L _____ i
i i I I
1,5° 32
18
/ /
6 7 1

closed door

100 mm main

sliding doors

vent, 2,4 mx24m

floor drain

40 mm branch line sprinkler piping
piled cartons (see Figure 22)

Typical dimension.

Located 50 mm below ceiling, above the sprinklers, on the centre branch line.

Figure 21 — Plan view of room for on/off sprinkler fire test
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