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Foreword

1:2014(E)

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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ribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria.nés

trade name used in this document is information given for thé convenience of users a
titute an endorsement.

an explanation on the meaning of ISO specific terms*and expressions related to
ssment, as well as information about ISO’s adherencettethe WTO principles in the Techni
ade (TBT) see the following URL: Foreword - Supplementary information

committee responsible for this document is ISQ/TC 21, Equipment for fire protection and |
ommittee SC 5, Fixed firefighting systems usiag water.

third edition cancels and replaces the«second edition (ISO 6182-1:2004), of which it c

mingr revision.

ISO
systé

182 consists of the following parts, under the general title Fire protection — Automa
ms:

Part 1: Requirements and test methods for sprinklers
Part 2: Requirements-and test methods for wet alarm valves, retard chambers and water m
Part 3: Requiremerits 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 6: Requirements and test methods for check valves
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. Details of
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fire fighting,

pbnstitutes a

tic sprinkler

otor alarms

Part 8: Requirements and test methods for pre-action dry alarm valves
Part 9: Requirements and test methods for water mist nozzles
Part 10: Requirements and test methods for domestic sprinklers

Part 11: Requirements and test methods for pipe hangers
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1:2014(E)

Fire protection — Automatic sprinkler systems —

Part 1:

Re

quirements and test methods for sprinklers

1 Ppcope

This[partofISO 6182 specifies performance and markingrequirementsand testmethodsfer cgnventional,
spraly, flat spray, and sidewall sprinklers. It is not applicable to sprinklers having multiple orifices.
NOTE The requirements for early suppression fast response (ESFR) sprinklepsiare in ISO| 6182-7; the
requjrements for domestic sprinklers are in ISO 6182-10; and the requirements for extended c¢verage (EC)
spriklers are under development.

2 Normative references

The [following documents, in whole or in part, are normatiyély) referenced in this documpnt and are
indigpensable for its application. For dated references, only the edition cited applies. Hor undated
references, the latest edition of the referenced document (ificluding any amendments) appligs.

ISO [/-1:1994, Pipe threads where pressure-tight joints~are made on the threads — Part 1: |Dimensions,
tolerjances and designation

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

ISO 5, Carbon steel tubes suitable for screwirlg in accordance with 1SO 7-1

3 [erms and definitions

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

3.1 | General

3.1.1

assgmbly load

forc¢ exertedon the sprinkler body excluding hydrostatic pressure

3.1.2

average design strength
glass-beib-stupphersspecified-andassaredHowestaverage-axial-designstrength-ofany-bateH of 50 bulbs
3.1.3

design load

force exerted on the release element at the service load of the sprinkler

314

housing assembly/escutcheon
ornamental or protective component(s) around the hole from which the sprinkler penetrates the plane
of the ceiling or the wall

Note

1 to entry: See Figure 1.

Note 2 to entry: For the purposes of this part of ISO 6182, housing applies to recessed and concealed sprinklers.

© IS0 2014 - All rights reserved
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3.1.5

response time index

RTI
measure of

sprinkler sensitivity

RTI = t</u

qual to the time constant, expressed in seconds, of the heat-responsive element;

where
t ise
u ist

he gas velocity, expressed in meters per second.

Note 1 to enfry: The response time index is expressed in units of (m-s)0.5,

3.1.6

service lo
combined
force of the

3.1.7
sprinkler
thermosens
stream of W

3.1.8

?E‘ce exerted on the sprinkler body by the assembly load of the sprinkler and the equiv3

rated pressure on the inlet

itive device designed to react at a predetermined temperature by automatically releas
ater and distributing it in a specified pattern and quantity over a designated area

standard orientation

orientation
to the airfld

Note 1 to en
perpendicul

heat-respong
frame arms Y

3.2 Type
3.2.1

that produces the shortest response time with the axis of the sprinkler inlet perpendic
w

[ry: In the case of symmetrical heat-resporisive elements, standard orientation is with the aif
ir to both the axis of the waterway and.the plane of the frame arms; in the case of non-symmet
ive elements, it is with the airflow pérpendicular to both the waterway axis and the plane g
which produces the shortest response time.

s of sprinkler according to type of heat-responsive element

fusible element sprinkler

sprinkler th

3.2.2
glass bulb

at opens undér the influence of heat by the melting of a component

sprinkler

sprinkler that opéns under the influence of heat by the bursting of the glass bulb through pres|

resulting fr

prmi-expansion of the fluid enclosed therein

hlent

nga

ular

flow
rical
f the

sure

3.3 Types of sprinkler according to type of water distribution

3.3.1

conventional sprinkler

C

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

© ISO 2014 - All rights reserved
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3.3.2
flat spray sprinkler
F

1:2014(E)

sprinkler giving water distribution directed downward for a definite protection area, such that 85 %
to 100 % of the total water flow is initially directed downward with a wider spray angle than expected
with a spray sprinkler

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

3.3.3
sidewall sprinkler

w
spri

3.3
sprd
S

spri
that

3.4

3.4.]
hori
H

spri

3.4.2

pen
P
spri

3.4.]

upright sprinkler

U
spri

3.5
3.5.

kler giving a one-sided water distribution over a definite protection area

3
y sprinkler

nkler giving paraboloid water distribution directed downward for a definite protectio|
80 % to 100 % of the total water flow is initially directed downward

Types of sprinkler according to position

|
zontal sprinkler

(kler arranged such that the water stream is directed horizontally against the distribut

lent sprinkler

(kler arranged such that the water stream is directed downwards against the distribut]

B

nkler arranged such that thewater stream is directed upwards against the distribution

Special types of sprinkler
|

coated sprinkler,
sprinkler that hasa factory-applied coating for corrosion protection

Note| 1 to entry: For this part of ISO 6182, coated sprinkler does not include coatings intended

pur

Ses,

n area such

ion plate

ion plate

plate

for aesthetic

3.5.2

concealed sprinkler
recessed sprinkler having a cover plate

Note

1 to entry: See Figure 1.
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a) Flush

2 3
b) Concealed

c) Recessed

Key
1 ceiling

2 housing assembly
3 cover plate

Figure 1 — Flushed, concealed, and recessed sprinklers

3.5.3

dry sprinkler

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

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

4 © ISO 2014 - All rights reserved
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3.5.4

flush sprinkler

for pendent sprinklers, all or part of the body is mounted above the lower plane of the ceiling, but all of
the heat-responsive collector is below the lower plane of the ceiling; for sidewall sprinklers, the sprinkler
is within the wall, but the heat-responsive collector projects into the room beyond the plane of the wall

Note 1 to entry: See Figure 1.

Note 2 to entry: These are not typically frame arm sprinklers.

multiple-erificesprinkler
MO
sprinkler having two or more outlet orifices arranged to distribute the water dischatge'in a specified
pattgrn and quantity for a definite protection area

Note|1 to entry: Multiple orifice sprinklers are excluded from this part of ISO 6182 in the.scope.

3.5.6
recgssed sprinkler
sprinkler of which all or part of the body, other than the thread, is motnted within a recesse¢d housing

Note|1 to entry: See Figure 1.

3.5.7
spripnkler with water shield
sprinkler, intended for use in racks or beneath open grating, which is provided with a Water shield
moupnted above the heat-responsive element to protectit from water discharged by sprinklgrs at higher
elevations

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

3.6 | Types of sprinkler according to sprinkler sensitivity

3.6.1
fastiresponse sprinkler
sprinkler having a response time index (RTI) <50 (m-s)0.5 as determined in 6.14 or for concealed and
recepsed sprinklers, aimaximum response time of 75 s as determined in 6.25

3.6.2
spegial-response sprinkler
sprinkler having an average response time index (RTI) of between 50 (m-s)0.5 and 80 (m-s)%5

3.6.3
standaxd-response sprinkler

spriftkter-fravinga respomnse time tmdex (RTHof betweemr 80{mrsj®>amd-356-{mrsj%5orfor concealed

and recessed sprinklers, a maximum response time as determined in 6.25

4 Product consistency

4.1 Quality control program

It shall be the responsibility of the manufacturer to implement a quality control program to ensure that
production continuously meets the requirements of this part of ISO 6182.

© IS0 2014 - All rights reserved 5
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4.2 Leakresistance testing

Every manufactured sprinkler shall pass a leak resistance test equivalent to a hydrostatic pressure of at
least twice the rated pressure.

4.3 Glass bulb integrity test

Each glass bulb sprinkler assembly shall be evaluated for glass bulb cracking, breaking, or other damage
as indicated by the loss of fluid. The test shall be conducted after the leakage test.

The bubble in each glass bulb shall be examined at room ambient temperature. The sprinkler shall then
be heated irj a circulating air oven or liquid bath to 5 °C below the minimum operating temperaturer
of the sprinkler. The bubble shall then be examined to determine if the bubble size has been reduc

accordance
be examine
glass bulb n

5 Produ

5.1 Gene

All sprinkle

d to determine if the bubble returned to the original size within the tolerance alowed b}
nanufacturer.

ct assembly

ral

or reassembled.

NOTE T
of sprinkler

5.2 Dynd
The closure

O-ring or s
operation.)

5.3 Rate

Sprinklers §

54 Drys

When insta
sprinklers i

his requirement does not apply to units intended for assembly/adjustment on site, e.g. combina
hind housing assemblies/escutcheons or the assembly©f the cover plate to concealed sprinklers

imic O-ring seals

of the waterway shall not be achieved-by the use of a dynamic O-ring or similar seal
milar seal moves during operation or is in contact with a component that moves dy

l pressure

hall have a rated pressure of not less than 1,2 MPa (12 bar).

prinklers

|led with thelintended fittings specified in the manufacturer’s installation instructions
h dry systems shall be constructed to minimize the potential to accumulate water, scale

sediment o1 the sprinkler inlet. The sprinkler inlet shall also be constructed not to substantially im

the sprinklg

6 Requi

r K*factor or pressure loss through the fitting.

hnge
bd in

with the glass bulb manufacturer’s specifications. After cooling, the bubble size shall again

’ the

rs shall be designed and manufactured such that they cannptbe readily adjusted, dismanitled,

tions

(An
ring

dry
and
pact

rements

6.1 Dimensions

6.1.1 Orifice size

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

© ISO 2014 - All rights reserved
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6.1.1.2 In those countries where 6 mm or 8 mm orifice automatic sprinklers are acceptable, and the
sprinklers are used together with a strainer in the system or in each sprinkler, a 5 mm sphere may be used
for checking the size of each water passage.

In those countries where sprinklers having multiple water passages are acceptable, and the sprinklers
are used together with a strainer in the system or in each sprinkler, a 3 mm sphere may be used for
checking the size of each water passage.

6.1.2 Nominal thread sizes

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

of al] threaded connections should conform to International Standards where applied or shiall conform
to ngtional standards where International Standards are not applicable.

6.2 | Temperature ratings and colour coding

The marked nominal temperature rating and colour coding of the sprinkler,shall be in accofdance with

Tablp 1.

Table 1 — Nominal temperature rating and éolour coding

Glass bulb sprinklers Fusible element sprinklers
Marked nomina.l tempera- o Marked nomin:_:ll temperature Yoke 4rm colour
ture rating Liquid colour code rating
oC oC code
57 orange 57to 77 undoloured
68 red
79 yellow 80 to 107 White
93,107 green
121,141 blue 121 to 149 blue
163,182 mauve 163 to 191 red
204,227, 260, 343 black 204 to 246 green
260 to 302,320 to 343 orange

NOTE See 8.1 for corteealed, flush, coated, and plated sprinklers.

6.3 | Operatingtemperature (see 7.4)

Spripklers shall be verified to operate within a temperature range of

= X 4(0,035x + 0,62) °C

where

t isthe temperature range, rounded to the nearest 0,1 °C;

x is the marked nominal temperature rating (see Table 1).

© IS0 2014 - All rights reserved
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6.4 Water flow and distribution

6.4.1 Water flow constant (see 7.5)

The flow co

The K-facto
determined

6.4.2 Wal

6.4.2.1

requiremens.

For other t
as specified
content of y

6.4.2.2 Si

In the area

to 1,2 m below the deflector (see Figure 11).

The total qy
discharged

For sidewal
be 57 1/min|
2 mm/min

nstant, K, for sprinklers is given by the formula:

he pressure, expressed in megapascals (MPa);

he flow rate, expressed in litres per minute.

I for sprinklers, according to this part of ISO 6182, shall be in accordance, with Table 2
by the test method given in 7.5.

er distribution (see 7.6)

en tested in accordance with 7.6, the sprinkler shall-meet the following applig

an sidewall types, the number of containers havingJless than 50 % of the water cove

Fater, as specified in Column 6 of Table 5.

Hewall sprinklers must meet the following.requirements.

between the sidewall sprinklers, the back wall shall be completely wetted from the flog

Jantity of water collected along the back wall shall be a minimum of 3,5 % of the total W
from the sprinklers duringthe test.

| sprinklers having a nominal K-factor of 80 (I/min)/(bar*:) or less, the water flow rate
for each sprinkler. The'average water collection rate in the containers shall be not less
ind the minimum ‘water collection rate in any individual pan shall be 1,2 mm/min.

rhen

able

rage,

in Column 2 of Table 5, shall not exceed the permitted number of containers with a lpwer

r up

rater

shall
than

For sidewall sprinklersdiaving a nominal K-factor of 115 (I/min)/(bar*z), the water flow rate shall be

78 1/min fo
2,8 mm/mi

6.4.2.3 Tllle water discharge of sprinklers downward from the deflectors shall be

I each spritkler. The average water collection rate in the containers shall be not less
h and the\miinimum water collection rate in any individual pan shall be 1,2 mm/min.

than

— 40 % to 60 % for conventional sprinklers,

85 % to 100 % for flat spray sprinklers, and
80 % to 100 % for spray sprinklers.

Exception: this requirement does not apply to recessed, flush, concealed, and sidewall sprinklers.
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Table 2 — Flow constant requirements

Flow constant Flow constant
K K for dry sprinklers
(1/min)/(bar"z) (1/min)/(bar"z)
57+3 575
80+4 80+6
1156 115+9

NOTE 1 (I/min)/(barz) = 0,003 2 (m3/min)/(MPa%2).

6.5

6.5.1 Lodgement (see 7.7.1)

When tested in accordance with 7.7.1, the sprinkler shall open and any lodgement of releasec
be cleared within 60 s of release of the heat-responsive element.

If lodlgement occurs at any pressure level and test arrangement, 25 additional sprinklers sh:
in tHat arrangement and at that pressure. The total number of sprinklers in which lodger]
not exceed one out of the 30 sprinklers tested at that presstife and in that arrangemen.

shal

6.5.2 Deflector strength (see 7.7.2)

The
stre

If minor damage is noted, testing in accordancéwith 6.4.2 can be done to demonstrate comj

NOT

6.5.2.

6.6

6.6.

6.6.1.1 The sprinklerbody shall not show permanent elongation of more than 0,2 % betwe
bearjing points of the-sprinkler body after being subjected to twice the service load as measure
to 7.8.1 or 7.8.2.

6.6.]
body with¢the design load being applied after being subjected to twice the assembly load a
acc0|rding to 7.8.3.

1:2014(E)

Function (see 7.7)

deflector and its supporting parts shall not sustaisignificant damage as a result of tl
ngth test specified in 7.7.2.

L

. In most instances, visual examination-of the sprinkler will be sufficient to establish confo

Service load and strength of sprinkler body (see 7.8)

| The sprinkler body shall comply with the requirements of 6.6.1.1 or 6.6.1.2.

| parts shall

11 be tested
nent occurs

he deflector

bliance.

rmance with

en the load-
d according

|.2 The'sprinkler body shall not show permanent elongation of more than 50 % of the sprinkler

s measured

6.6.2 The manufacturer shall specify the average and upper limits of the service or assembly load.

6.7

Strength of heat-responsive element (see 7.9)

6.7.1 When tested in accordance with 7.9.1, glass bulb elements shall

a)
b)

have an average design strength of at least six times the average service load and

have a design strength lower tolerance limit (LTL) on the strength distribution curve of atleast 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,
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except where another distribution can be shown to be more applicable due to manufacturing or
design factors (see Figure 2).

2
2
— 6
3
Ji i ihhi I + }

Key
1 average service load
2 service lpad curve
3 UTL
4 LTL
5 average t]lesign strength
6 design sfrength curve

Figure 2 — Strength curve

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

a) sustain/a load of 15 times'its design load corresponding to the maximum service load measpred
according to 7.8 for a;period of 100 h when tested in accordance with 7.9.2.1 or

b) demongtrate the ability to sustain the design load when tested in accordance with 7.9.2.2|(see
Annex f).

6.8 LeakK|resistance and hydrostatic strength (see 7.10)

6.8.1 A sprinkler shall not show any sign of leakage when tested according to 7.10.1.
6.8.2 A sprinkler shall not rupture, operate, or release any parts when tested according to 7.10.2.
6.9 Heat exposure (see 7.11)

6.9.1 Glass bulb sprinklers

There shall be no damage to the glass bulb element when the sprinkler is tested according to 7.11.1.
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6.9.2 Uncoated sprinklers

Sprinklers shall withstand exposure to increased ambient temperature without evidence of weakness
or failure when tested according to 7.11.2.

6.9.3 Coated sprinklers

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 according to 7.11.3.

6.1) Thermal shock for glass bulb sprinklers (see 7.12)

Glasp bulb sprinklers shall not be damaged when tested according to 7.12. Following the th¢rmal shock
expgsure, the sprinkler shall comply with 6.5.1 when tested with an inlet pressure.of 0,035 MPa (0,35
bar)

6.11 Corrosion (see 7.13)

6.11.1 Stress corrosion for copper-based alloy components (see-7.13.1)

When tested in accordance with 7.13.1, each sprinkler shall not show any cracks, signs of dglamination,
or fdilure that can affect its ability to function as intended.

6.11.2 Sulfur dioxide/carbon dioxide corrosion (see7.13.2)
NOTE In some countries, this test is not mandatory.

Coatled and uncoated sprinklers shall be resistant to sulfur dioxide/carbon dioxide saturated with water
vapqur when conditioned in accordance with’7.13.2.

Follgwing exposure, glass bulb sprinkler-samples shall either be
a) fested at 0,035 MPa (0,35 bag) in accordance with 6.5.1 or

b) meet the requirements of\6/25 for concealed and recessed sprinklers or the requirements of 6.14.2
for other types of sprinklers.

Follgwing exposure, halfof the fusible element sprinkler samples shall be functionally tested 4t 0,035 MPa
(0,3% bar) only in aceordance with 6.5.1 and the remaining samples shall meet the requiremlents of 6.25
for doncealed andiecessed sprinklers or the requirements of 6.14.2 for other types of sprinklers.

6.11.3 Hydrogen sulfide corrosion (see 7.13.3)

NOTE In some countries, this test is not mandatory.

Coated and uncoated sprinklers shall be resistant to hydrogen sulfide saturated with water vapour
when conditioned in accordance with 7.13.3.

Following exposure, glass bulb sprinkler samples shall either be
a) tested at 0,035 MPa (0,35 bar) in accordance with 6.5.1 or

b) meet the requirements of 6.25 for concealed and recessed sprinklers or the requirements of 6.14.2
for other types of sprinklers.

Following exposure, half of the fusible element sprinkler samples shall be functionally tested at 0,035 MPa
(0,35 bar) only in accordance with 6.5.1 and the remaining samples shall meet the requirements of 6.25
for concealed and recessed sprinklers or the requirements of 6.14.2 for other types of sprinklers.
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6.11.4 Salt

NOTE
test.

spray loading (see 7.13.4)

In some countries, the salt spray corrosion test (6.11.6) is conducted instead of the salt spray loading

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

713.4.

Following exposure, glass bulb sprinkler samples shall either be

a)

tested at 0,035 MPa (0,35 bar) in accordance with 6.5.1 or

b) meet th
for othé

Followinge
(0,35 bar) o
for conceald

6.11.5 Moi

Sprinklers
exposure, t
6.5.1.

6.11.6 Salt

NOTE
test.

Iy
Coated and
7.13.6.

Following e
a)

b) meet th
for othd

tested 4

Followinge
(0,35 bar) o
for concealg

6.12 Coatq

hly in accordance with 6.5.1 and the remaining samples shall meet the requiréments of

e requirements of 6.25 for concealed and recessed sprinklers or the requirements ef6
r types of sprinklers.

xposure, halfofthe fusible element sprinkler samples shall be functionally tested at 0,035

d and recessed sprinklers or the requirements of 6.14.2 for other types;of sprinklers.

st air exposure (see 7.13.5)

bhall be resistant to moist air exposure when tested in accordance with 7.13.5. Folloy
he sprinklers shall be functionally tested at 0,035 MPa (8,35 bar) only in accordance

spray corrosion (see 7.13.6)

some countries, the salt spray loading test (6.11.4) is conducted instead of the salt spray corr
uncoated sprinklers shall be resistant o salt spray when conditioned in accordance

kposure, glass bulb sprinkler samples shall either be
it 0,035 MPa (0,35 bar) in ageordance with 6.5.1 or

e requirements of 6.25 for concealed and recessed sprinklers or the requirements of 6
r types of sprinklers.

kposure, half ofthiefusible element sprinkler samples shall be functionally tested at 0,035
Inly in accordanee with 6.5.1 and the remaining samples shall meet the requirements of
d and recessed sprinklers or the requirements of 6.14.2 for other types of sprinklers.

pd sprinklers (see 7.14)

N

MPa
6.25

wing
with

sion

with

N

MPa
6.25

6.12.1 Eva

poration of wax and bitumen

Waxes and bitumens used for coating sprinklers shall not contain volatile matter in quantities sufficient
to cause shrinkage, hardening, cracking, or flaking of the applied coating. The loss in mass shall not

exceed 5 %

6.12.2 Res

of that of the original sample when tested according to 7.14.1.

istance to low temperatures

All coatings used for sprinklers shall not crack or flake when subjected to low temperatures in accordance

with 7.14.2.

12
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6.13 Water hammer (see 7.15)
Sprinklers shall not leak during or after the pressure surges described in 7.15. After being subjected to
the test according to 7.15, they shall show no signs of mechanical damage, 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.

6.14 Dynamic heating (see 7.16)

6.14.1 Standard orientation

Standard-, special-, and fast-response sprinklers shall meet the RTI limits as defined in 3.p.1 through
3.6.3, when tested in the standard orientation in accordance with 7.16.

For poncealed and recessed sprinklers, see 6.25. Maximum and minimum RTI values f¢r fast- and
standard-response sprinklers shall fall within the limits of the appropriate category. Specipl-response
sprinklers shall have an average RTI value of between 50 and 80, with novalue less than|40 or more
than 100.

6.14.2 Post-exposure RTI

After exposure to the corrosion test according to 6.11.2, 6.11.3;%6.11.4, and 6.11.6, sprinklers shall be
test¢d in the standard orientation in accordance with 7.16.4t¢" determine the post-exposure RTI. All
posttexposure RTI values shall be calculated as in 7.16.2. The values determined shall medt one of the
following:

a) hone of the post-exposure RTI values shall exceéd the limits referenced in 6.14.1;

b) the average RTI value shall not exceed 130:%of the pre-exposure average value.

6.13 Resistance to heat (see 7.17)

Open sprinklers shall be resistant to’high temperatures when tested in accordance with 7.17. After
expqsure, the sprinkler shall notfracture or break. If visual deformation is observed on the sprinkler
orifige, it shall meet the requirements of 6.4.1. If visual deformation is observed on the spripkler frame
or deflector, it shall meet the requirements of 6.4.2.

6.16 Vibration (see.Z/18)

Spripklers shall be.able to withstand the effects of vibration without deterioration when tested in
accordance with-218. After the vibration test of 7.18, sprinklers shall show no visible deterioration and
shal] meet the yequirements of 6.8.1 and 6.14.1.

6.17 dmpact (see 7.19)

6.17.1 Sprinklers shall show no fracture or deformation and shall meet the requirements of 6.8.1 and
6.14.1 after the impact test of 7.19.1. If the sprinkler is deformed during testing, water distribution testing
in accordance with 6.4.2 shall be required.

6.17.2 The water shield of a water-shield sprinkler shall not separate or bend sufficiently to impair
sprinkler function as a result of the impact test in 7.19.2.

6.18 Rough usage (see 7.20)

A sprinkler shall withstand the effects of rough usage without deterioration of its performance
characteristics. Following 3 min of tumbling as described in 7.20, the sprinkler shall comply with the
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leak requirement of 6.8.1 and the requirement of 6.14.1, or in accordance with 6.25, the requirement for
recessed and concealed sprinklers.

6.19 Crib

NOTE

fire performance (see 7.21)

In some countries, this test is not mandatory.

6.19.1 All nominal K-factor sprinklers of 80 (I/min)/(bar*z) and 115 (1/min)/(bar"z), except sidewall,
flat spray, and conventional sprinklers, shall control crib fires when tested according to 7.21. For dry-type
sprinklers, the shortest length manufactured shall be used for this test.

6.19.2 The
above ambi

6.19.3 The
temperatur

6.19.4 The
falls below
computed b
the area ber
beneath the

6.19.5 The

6.20 Latel

Upright and
sprinklers ¥

6.21 Thirt

When tests
Following e

6.22 Vacu

Sprinklers §
of 6.8.1 aftd

6.23 Watse

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

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

average temperature for the time interval between the time at whichthe ceiling temper3

y comparing the area under the curve determined by the recorded ceiling temperatures

5°C

mean air temperature at the thermocouples shall not exceed 275 °E' above ambient

ture

b temperature of 275 °C above initial ambient and the time at‘he end of the test shall be

with

Water shiell

14

eath a straight line drawn at the temperature point 275 °C abgve the initial ambient. Thefarea
curve of the recorded ceiling temperatures shall be the legsér of the two areas.

loss in mass of the crib shall not exceed 20 %.

ral discharge (see 7.22)

pendent spray sprinklers and sidewall sprinklers shall not prevent the operation of adjgdcent
vhen tested in accordance with 7.22.

y-day leakage resistance (see’7.23)

d in accordance with 7.23;'Sprinklers shall not leak or sustain any mechanical danjage.
kposure, the sprinklers@shall meet the requirement of 6.8.1.

um resistance (see 7.24)

hall not exhibitdistortion or mechanical damage and shall meet the leakage requirements
r being subjected to the test in 7.24.

r shield angle of protection (see 7.25)

1 $ohall " le of . £ A5 or loss | 1 ith 725 See Ei 3
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2

6.24

Rotd
7.26

6.2]

6.25
6.25

hingle of protection

Figure 3 — Angle of protection

. Water shield rotation (see 7.26)

tion of the water shield shall not alter the sprinkler service load when evaluated in acco

b} Thermal response of concealed and recessed sprinklers (see 7.27)

2 or 6.25.4. Fast-response concealed and recessgd-sprinklers shall meet the requiremel

6.25

3 or6.25.4.

NOT
case

6.25

sprinklers shall operate such that-thé mean response time and unbiased standard deviaf]

com
teste

) In some countries, recessed and concealed sprinklers are not identified as to response
any of the test methods in 6.25.2 through:6.25.4 can be used.

puted statistical tolerance limits (see Annex B) with 95 % confidence that 99 % of th
d do not exceed the following statistical tolerance limits:

3 min, 51 s (3,85.min) for sprinklers having a temperature rating not exceeding 77 °

3 min, 9 s (3,5 min) for sprinklers having a temperature rating of between 80 °C an

.3 When tested in accordance with 7.27.1 through 7.27.5, fast-response concealed a

inklers shall operate within 75 s or less.

"dance with

.1 Standard-response concealed and recessed spginklers shall meet the requiremenits of either

hts of either

type. In this

.2 When tested in accordance with'7.27.1 through 7.27.5, standard-response concealed and recessed

ion provide
b sprinklers

C;
d 107 °C.

hd recessed

hklers shall

t conditions

does not exceed the theoretical maximum response time calculated utilizing the following information:

a)

RTI according to Table 3;

b) gastemperature and velocity according to Table 4 — for standard and special response, utilize test
conditions 1 to 9; for fast response, utilize test conditions 1 to 6;

c)
d)

upper permitted temperature limit of the sprinkler in accordance with 6.3;

ambient temperature during testing.
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Table 3 — Maximum permitted RTI

Sprinkler RTI
response (m-s)0,5
Standard 350
Special 80
Fast 50

Table 4 — Dynamic heating test apparatus conditions for concealed and recessed sprinklers

Test cpndition Gas tenll(J:erature Gas ‘rlrf/lgdty Applrir?r(ril ‘If{agcauum

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 3,5 0,010
7 290 1,0 0,013
8 290 2,6 0,013
9 290 35 0,013

a 1 mm Hg|= 133,322 4 Pa

6.25.5 Aftdr exposure to the corrosion test according.to 6.11.2, 6.11.3, and 6.11.4, sprinklers shall be

tested in ac
less than a ]

6.26 Free;

Sprinklers §
the sprinkl
0,05 MPa (
exceeding (
of 6.14.1.

6.27 Dry-{

NOTE I

rordance with 7.27. The mean time of operation for each exposure time shall be equal
,30 multiple of the mean time of sprinklers not subjected to the corrosion test.

ring test (see 7.28)

hall be resistant to low temperatures when tested in accordance with 7.28. After expo
b1 shall either be visibly"damaged, leak subsequent to thawing at a pressure not excee
D,5 bar), or be undamaged. Sprinklers not visibly damaged or leaking at a pressurg
,05 MPa (0,5 bar) shall meet the requirements of 6.8.1 and shall meet the RTI requirem

'ype sprinkler deposit loading (see 7.29)

some.countries, this test is not mandatory.

[0 Or

bure,
ding

not
ents

Following

xposure to a carbon dioxide-sulfur dioxide atmosphere in accordance with 7.29.1 thr

bugh

7.29.3, the i

nternal components of a dry-type sprinkler shall tunction as mtended when U,U5 MFPa

bar) air pressure is applied to the sprinkler inlet and the heat-responsive is operated.

6.28 Dry sprinkler air tightness (see 7.30)

(0,5

When tested as described in 7.30.1 and 7.30.2, the connection of the extension nipple to the inlet seal
assembly for a dry-type pendent or sidewall sprinkler shall not exhibit leakage at any air pressure from
0 kPa to 100 kPa (0 bar to 1 bar) when the pressure is applied externally to this connection.

NOTE

extension nipple to the inlet seal must be airtight.

6.29 Protective covers (see 7.31)

16
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NOTE In some countries, it is required to use the protective covers as described in this clause.

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

6.29.2 Glass bulb sprinklers equipped with protective covers shall comply with the impact test for
protective covers and marking requirements (see 7.31 and 8.3).

6.29.3 A glass bulb sprinkler, with the protective cover installed, shall not be damaged or leak and the
cover shall remain in place when tested as described in 7.31.

6.29.4 Protective covers shall be designed not to allow damage to the sprinkler andcthe Heat-sensing
elenjent during assembly of the sprinkler, installation of the sprinkler, and removal of'the coyer. Removal
shall be possible without tools unless specified by the manufacturer.

6.30 Dezincification of brass parts (see 7.32)
NOTE In some countries, this test is not mandatory.

Spripkler parts that are made of a copper alloy containing more than 15 % zinc and normglly exposed
to system water shall not exhibit the following after exposure te.a copper chloride solution for 144 h:

a) pnaverage dezincification depth exceeding 100 pm;

b) pnindividual reading of dezincification depth exceeding 200 pm.

6.31 Stress corrosion — magnesium chloride (see 7.33)
NOTE In some countries, this test is not mandatory.

Sprinklers having components consisting-of stainless steel alloys shall be subjected to the ftest in 7.33.
The ptainless steel components shallmot show evidence of fracture, distortion, or impending separation
fron) the frame when tested as deseribed in 7.33.

7 [lFest methods

7.1 | General

The [following testsshall be conducted for each type of sprinkler. Before testing, precise lrawings of
parts and the-assembly shall be submitted together with the appropriate specifications (usipng SI units).
Testp shallbeconducted at a room temperature of (20 + 5) °C, unless other temperatures arfe indicated.
Sprinklerssshall be tested with all the components required by their design and installation

Unldsssatherwise stated the tolerances given in Annex C shall npp]v

7.2 Preliminary examination

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

7.3 Visual examination
Before testing, sprinklers shall be examined visually with respect to the following:
a) marking;

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

obvious defects.

7.4 Operating temperature test (see 6.3)

7.4.1 Test of static operation

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

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

The noming
of the nomi

The test sh
<80 °C shal

tested in a hath of glycerine, vegetable oil or synthetic oil.

The sprink
liquid cover]
geometric @

the liquid syirface level. The temperature deviation within the test zone'shall be within 0,25 °C.

NOTE

—_—

t

Any ruptur
or completg
constitute a
element sh
accordance

An examplg
device, calil
in bath test

sprinkler operating parts by a supportmember. To control the temperature in the thermal bath, a P']

IEC 60751 1

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

nll be carried out in a liquid bath. Sprinklers having nominal operating temperatur
be tested in a bath of demineralized water. Sprinklers with higher rated‘e€léments sha

ers shall be located in the liquid bath in a vertical position and totally immersed und
of atleast 5 mm. The test zone is located at a distance, below thef%iquid surface level wit]
enter of the glass bulb or fusible element. The test zone shall net be less than 35 mm b

is preferred to have the test zone at (40 = 5) mm below theliquid surface level.

operation of any heat-responsive element within the prescribed temperature range
n operation. Partial fracture of any glass bulb-drincomplete operation of any heat-respor
11l necessitate verification of function threugh an additional 50 samples being testg
with 7.4.2.

of a standardized liquid bath is shown in Figure 4. A laboratory temperature-measy
prated to a depth of 40 mm imngéersion, shall be used to determine temperatures of lig

esistance thermometerer.equivalent may be used.

5 %

bs of
1l be

ler a
1 the
blow

e of a glass bulb within the prescribed temperaturg,range constitutes an operation. Pajrtial

shall
sive
d in

ring
uids

s and the operating temperature. The bulb of the thermometer shall be held level with the

1100

18

© ISO 2014 - All rights res

erved


https://standardsiso.com/api/?name=b32f49b036e2979981a1ee29f21df3cd

ISO 6182-1:2014(E)

Dimensions in millimetres

1 2
m -
| T
| |
S ——— -
T |
! ! 3
| 6250 |
. . i
| 9180 | <
' | 3
! | E
| 5= I
< | -
: | | 4
. \\ : //
| \ / 5
| \ /
I i ] 6
7,8
9
Key
1 4gitator motor (150 rpm)
2 Termometer calibrated for*40 mm immersion and either PT 100 or thermocouple
3 ljquid level
4  1fing to support sprirnklers
5 double wing agjtator (100 mm x 20 mm)
6 thesh screen
7  dtandard:glass vessel
8 desitcators, 3250, liquid volume, approx. 7 1
9 immersion heater

Figure 4 — Example of a liquid bath test apparatus

7.4.2 Fifty previously untested sprinklers shall be placed on their threaded inlets in a programmable
oven circulating air at ambient temperature. The temperature in the oven shall be steadily raised to
(11,1 + 1,1) °C below the nominal temperature rating of the sprinklers over a 20 min period. Once this
temperature is reached, the oven shall be maintained at constant temperature for a period of at least
20 min. The temperature shall then be raised at a constant rate of 0,5 °C £ 0,3 °C per minute until all
sprinklers operate. Partial fracture of a glass bulb or partial operation of a fusible element, i.e. strutting,
shall be deemed a failure.
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NOTE It is not necessary to meet the operating temperature limits of 6.3 in this test.

7.5 Water flow constant (see 6.4.1)

The sprinkler shall be mounted with a pressure gauge on a supply pipe, an example of which is shown in
Figure 5. Four sprinklers shall be tested. The frame arms and deflector of sprinklers shall be removed to
facilitate testing. The water flow shall be measured at pressures of 0,10 MPa (1,0 bar) to 0,52 MPa (5,2
bar) less than the rated pressure at intervals of 0,1 MPa (1 bar). In one series of tests, the pressure shall
beincreased to each interval, and, in the other series, the pressure shall be decreased from 0,52 MPa (5,2
bar) to each interval. The K-factor shall be calculated for each flowing pressure and the K-factor 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 bgtween the gauge and the outlet orifice of the sprinkler.

Dry-type sfrinklers of the shortest and longest lengths manufactured shall be tested.

Dimensions in millimetres

1

1600 200 200

Key

1 pressuregauge

2 steel tubp, nominal internal diameter 40 mm, medium mass (in accordance with ISO 65)
3 fitting, 1) mm, 15 mm, 20 mmy25 mm, or 32 mm (in accordance with [SO 49)

4  air bleed|valve

5 sprinkle

6  plug or cpp with fitting for G or E connection

NOTE Arcuracy: pressure gauge +2 %; weighing machine 1 %.

Figure 5 — Example of a water flow test apparatus

7.6 Water distribution tests (see 6.4.2)

7.6.1 Sprinklers other than sidewall types (see 6.4.2.1)

In a test chamber of minimum dimensions 7 m x 7 m, install four sprinklers of the same type and orifice
size, arranged in a square, on piping prepared for this purpose. The arrangements of the piping and
containers are shown in Figures 6 to 9. The yoke arms of the sprinklers shall be parallel to the supply
pipes. Dry-type sprinklers of the shortest manufactured length shall be tested.
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The distance between the ceiling and the deflector of upright sprinklers shall be 50 mm. In the case of
pendent sprinklers, the distance shall be 275 mm.

Flush, concealed, and recessed sprinklers shall be mounted in the maximum recessed position in a false
ceiling of dimensions of not less than 6 m x 6 m and arranged symmetrically in the test chamber. The
sprinklers shall be fitted directly into the horizontal pipe work by means of a “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 5.

Dimensions in metres

2,25 2,25

4.5
7

.
[T T\

1 a b c
Key
1 (dollecting pans (0,5 m~\0,5 m)
a ominal bore is 25mni.
b ater flow.

(o}

ominal boresis 65 mm.

Eigiire 6 — Layout of water distribution collection room — measured area: 20,25 m?2
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Dimensions in metres

1,75 1,15

35

Key
a  Nominal|bore is 25 mm.

b Water flqw.

¢ BS 1387medium tube of nominal bore 65 mm.

Figure 7 — Layout of water distribution'collection room — measured area: 12,25 m2
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Dimensions in metres

=7
1,5 1,5
D D
\J/ "
m N
D D
v v

a b c
Key
a ominal bore is 25 mm.
b ater flow.
c S 1387 medium tube of nominal bore 65 mm.

Figure 8 — Layout of water-distribution collection room — measured area: 9 m?2
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1,25

Dimensions in metres

N
U/

VAR
L/

Key

25

N
U/

N
L/

a  Nominal|bore is 25 mm.

b Water flqw.

¢ BS 1387 medium tube of nominal bore 65 mm.

Figuire 9 — Layout of water distribution collection room — measured area: 6,25 m?2

The water distribution in the protected.area between the four sprinklers shall be measured by meaps of
square conffainers measuring 500 mrh on a side. The distance between the ceiling and the upper edge of
the measur|ng containers shall be 2,7 m. The measuring containers shall be positioned centrally if the
room, beneath the four sprinklets.)The number of containers in which the quantity of water is less than
50 % of the[water coverage given in Table 5 shall not exceed the value specified in Column 6 of Table 5.

Test flat spyay sprinklers)additionally with a distance of (0,3 £ 0,025) m between the deflector andl the

upper edge jof the meaSuiing containers. The water shall be collected for at least 3 min.

Table 5 — Water distribution

Nomina Water cover- Flow rate per Protected Sprinkler | Permitted numher df
K-factor age sprinkler area spacing containers with a
(1/min)/(bar"2) mm/min 1/min m?2 m lower content of water

57 2,5 50,6 20,25 4,5 8
80 50 61,3 12,25 3,5 5

15,0 135,0 9,00 3,0 4

10,0 90,0 9,00 3,0 4
115

30,0 187,5 6,25 2,5 3

24
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In a testchamber of minimum dimensions 7 m x 7 m, install two sidewall sprinklers of the same type and
orifice size arranged along one wall and 3 m apart, on piping prepared for this purpose. The arrangement

of piping, sprinklers, and 500 mm square containers is shown in Figures 10 and 11.

The distance between the ceiling and the deflector of each sprinkler shall be 100 mm (see Figure 11).

The water distribution in the designated area between the two sidewall sprinklers shall be measured
by means of 36 square measuring containers each side of which is 500 mm. The distance between the

ceiling and the upper edge of the containers shall be 2,14 m.

The [36 measuring containers shall be positioned centrally between and below the two s;l)rinklers as

shown in Figures 10 and 11. The first line of the array of 36 containers shall be placed pai
displaced by 600 mm from the wall behind the sprinklers.

An additional line of six measuring containers shall be placed on the floor adjacent to the w|
the fwo sidewall sprinklers to collect the water impinging on the wall. The wall'surface shal
withl a non-porous material. The water shall be directed from the non-porous material int
contpiners on the floor adjacent to the wall. (See Figure 11.)

A bgffle shall be placed over this line of containers to prevent direct impingement of
sprinklers.

The fotal quantity of water collected in these containers shalkbe a minimum of 3,5 % of the|
discharged from the sprinklers during the test.

For gidewall sprinklers having a nominal K-factor of 8841/min)/(bar*2) or less, the water flo
be 5/ I/mm for each sprinkler. The average water collection rate in the containers shall be n
2 min/min and the minimum water collection raté€'in any individual pan shall be 1,2 mm/m

For $idewall sprinklers having a nominal K¢factor of 115 (1/min)/(bar*z), the water flow 1
78 Ifmm for each sprinkler. The average water collection rate in the containers shall be n
2,8 nm/min and the minimum water €ellection rate in any individual pan shall be 1,2 mm/

Water is to be discharged for 10 min during this test.

The [sidewall sprinklers shall\wet a curvilinear area above the containers on the smoot
behind the sprinkler (see Eigure 11). The entire area shall be completely wetted within the
shaple. The apex of the curvilinear shape shall be a maximum of 1,22 m below each sprinkle

allel to and

all between
be covered
b the line of

water from

total water

w rate shall
ot less than
n.

ate shall be
pt less than
min.

h back wall
curvilinear
 deflector.
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Key

DLW N -

o

26

27 000

Dimensions in millimetres

1
/
o /
(=]
o
by § a
mM
2
//
o 1500 1500
(=}
) T
3 b 3
500 mm|square container (typical)
back walll
sprinkle
Nominal[pipe diameter is 25 mm.
Water flgw.
Figure 10 — Plan view of sidewall distribution collection room
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Dimensions in millimetres
1 1500 , 1500 6

L
>@:
DN
2 140
<1 220

50 3

N

50
N\

300

600 3 000

150 150 150

100

100
~

100

a) Upright b) Horizontal c) Pendent

~
)
<

deiling

ack wall

affle

e

ack wall water)centact line
prinkler (twe@Tequired)

0° reducer’elbow (two required)
ettedarea

O 0 N O U1 A W N -

00.mm square containers

NOTE Nominal pipe diameter is 25 mm.
Figure 11 — Sidewall sprinkler installation for water distribution test
7.6.3 Water distribution above and below the deflector

Sprinklers, except flat spray, shall be installed horizontally in a test apparatus, the features of which are
shown in Figure 12. Flat spray sprinkler arrangement is shown in Figure 13.
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The deflector shall be positioned within the apparatus such that a theoretical dividing line between the
two collecting volumes 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 6.

Table 6 — Flow condition

Nominal K-factor Water flow rate
(1/min)/(bar®2) 1/min”
57 50,6
80 61,3
115 90,0
Diménsions in metres
1 A-A

0,4
0,425

Key
1  partition

Figure 12 — Apparatus for determining water distribution above and below the deflectors
except flat spray sprinklers

Dimensions in millimetres

1 o Bl 1. 15
7 [~ 17 21
S g
z z
a) flat spray sprinkler: pendent b) flat spray sprinkler: upright

28 © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=b32f49b036e2979981a1ee29f21df3cd

Key
1
2
3

ISO 6182-

partition
circular hole
sprinkler

1:2014(E)

Figure 13 — Apparatus for determining water distribution above and below the deflectors for

7.7

7.7.

7.7.

posi

and

Table 7. Each sample is to be operated by exposing the heat-responsive element to a uniform|

ofh

determine compliance with these requirements.

Key

N U1 A W N

flat spray sprinklers

Eunchbional I-nnt

I UI1IIvlIVUIIdlLl Lo

| Lodgement test (see 6.5.1)

number of samples tested at each pressure using each water supply configuration are

gat. The service pressure and the action of the operating parts{when releasing, are to be

Dimensions i

1 2 3 4

/
a _

@

5 6
300 200 |

32 mm nominal elbow (outlet as required)
32 mm-x'50 mm nominal reducer

30'mm nominal grooved coupling

.1 Automatic sprinklers and dry-type automatic sprinklers in the .shortest length of any
tempperature rating are to be individually tested. Each sample is to be installedin-its intended
fion on a rigid piping arrangement and supplied with flowing water. Tests'are to be conducted using a
single-feed (Figure 14 or 15) and a double-feed (Figure 16) water supply-arrangement. The te

installation

5t pressures
specified in
application
observed to

h millimetres

teed Tine
32 mm nominal steel pipe
50 mm nominal steel pipe

Figure 14 — Typical single-feed lodgement test arrangement
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O N O U AW

30

oven air
gauge pi
window
door

threaded

Dimensions in millimetres

610

250
w

250

yents
pe

detachal

620 520

connection to sprinklers
lepipe for upright sprinklers

heat source

water discharge

Figure 15 — Typical function test oven
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Dimensions in millimetres

4 5

Bleed line

bleed line

30 mm nominal elbow

@)

30 mm nominal tee coupling (outlet as required)
30 mm nominal grooved coupling (typical)

30 mm nominal steel pipe (typical)

500 (Typical)

Figure 16 — Typical double-feed lodgement test arrangement

Table 7 — Lodgement test pressures and number of test samples

Test pressurec
MPa bar Water supply arrangement Number of test shmplesd
0,035 or 0,05 0,35 or 0,52 Single Feed 5
0,035 or 0,05 0,35 or 0,52 Double Feed 5
0,17 1,% Single Feed 5
0,17 1,7 Double Feed 5
0,35 3,5 Single Feed 5
0,35 3,5 Double Feed 5
0,52 5,2 Single Feed 5
0,52 5,2 Double Feed 5
0,69 6,9 Single Feed 5
0769 6,9 Double Feed 5
0,86 8,6 Single Feed 5
0,86 8,6 Double Feed 5
1,0 10 Single Feed 5
1,0 10 Double Feed 5
1,2 12 Single Feed 5
1,2 12 Double Feed 5

a

b

C

d

For dry upright sprinklers, the starting test pressure is 0,09 MPa (0,9 bar).

If the sprinkler is rated for a pressure of greater than 1,2 MPa (12 bar), sprinklers are to be tested in 0,17 MPa (1,7 bar)
increments from 1,37 MPa (13,7 bar) to the rated pressure.

Mandatory test pressures include 0,035 MPa or 0,05 MPa (0,35 bar or 0,5 bar), 0,35 MPa (3,5 bar), and the rated pressure.

Testing using each temperature rating may be required in some countries.
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Table 7 (continued)

Test pressurec

Water supply arrangement Number of test samplesd

MPa bar

Single Feed 5 at each pressure
Double Feed

For dry upright sprinklers, the starting test pressure is 0,09 MPa (0,9 bar).

Incremental 0,17b Incremental 1,7b

Incremental 0,17b Incremental 1,7b 5 at each pressure

a

b Ifthe sprinkler is rated for a pressure of greater than 1,2 MPa (12 bar), sprinklers are to be tested in 0,17 MPa (1,7 bar)
increments from 1,37 MPa (13,7 bar) to the rated pressure.

¢ bure.

Mandato ytestpressuresinclude U,Us5 MFaoru,us MFa (U,55Dbaroru,5barj,U,55 MFa (3,5 barj,and therated pres|

d

Testing using each temperature rating may be required in some countries.

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

7.7.1.2 Tg
flow meter
an operated
7.5, shall be

determine that the internal parts of a dry sprinkler do not restrict the intended flow rz
s to be connected to the water supply piping. Prior to operation of the test samples in 7
sample that has demonstrated acceptable K-factor results in the water flow constant
installed in the operational test fixture. Water is to be flowed at.each of the pressures n

te, a
test,
oted

in7.7.1.1 an
as describe
recorded. T
shall be wit

d the K-factor at each pressure is to be recorded. Dry-type sprinkler samples are to be tgsted
 in 7.7.1. After sprinkler operation, the flow at each pressure specified in 7.7.1.1 is fo be
he discharge coefficient K-factor is then to be calculated agspecified in 7.5. The K-factor yalue
hin 5 % of previously tested K-factor samples.

7.7.1.3 Lq 1 the

deflector fr4

dgement is considered to have occurred when one6r more of the released parts lodge if
ime assembly.

7.7.2 Deflector strength test (see 6.5.2)

Check the strength of the deflector, three sprinklers shall be submitted to the function| test
mal mounting position at a pressure not less than the rated pressure. The water shall be
low at a residual pressure not less than the rated pressure for a period of 30 min.

In order to
in each nor
allowed to f

7.8 Service load and strength-of sprinkler body test (see 6.6)

7.8.1 Testoption 1

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

7.8.1.1.1
a calculated
at the inlet.

Iternatively, the service load may be determined by measuring the assembly load and a

7.8.1.2 An indicator capable of reading deflection to an accuracy of 0,001 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 shank thread in the threaded bushing of the test machine shall be avoided or taken into
account.
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7.8.1.3 Release hydraulic pressure, if applied, and remove the heat-responsive element of the sprinkler
by a suitable method. When the sprinkler is at room temperature, make a second measurement using the
indicator.

7.8.1.3.1 Apply an increasing mechanical load to the sprinkler, at a rate not exceeding 500 N/min, until
the indicator reading at the deflector end of the sprinkler returns to the initial value achieved under
hydrostatic load. Record the mechanical load necessary to achieve this as the service load.

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

[6.6.1

7.8.1.3.3 Remove the load and compare the permanent elongation with the requiremernt o

p

7.8.2 Test option 2

A minimum of 10 samples shall be individually mounted into a solid fixture andthe pipcap/J
and fframe for orientation purposes shall be marked to record the original*dssembled pos
indig¢ator shall be located on the bottom of the sprinkler, through the waterway, and in cont
bottpm of the pipcap/seat. The indicator gage shall be indexed to zero reéading.

eat, spring,
ition. A dial
hct with the

The [glass bulb element shall be fractured and removed using pliers or another mechanical|device. The

com
shal
ont
pipc
posi
cong

pression screw shall then be removed from the sprinklerThe components (spring and

ne top of the sprinkler with an extended ram through the setscrew hole and in contg
hp/seat. A load shall then be applied to the pipcap/seat so as to compress the spring to|

idered the assembly load. After the reading-is taken, apply additional load to the pip

ipcap/seat)

be reassembled in the waterway. A hydraulic ram (or_other device) shall be set with a load cell

ct with the
its original

fion and held for 10 min. After which the load*that the cell is reporting shall be recorded and is

cap/seat to

verify that the spring is not in the flat position.

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

If th
the

s test methodology is used to catculate the assembly load, then preloaded springs shall be used in

roduction of the sprinklers.

7.8. Test option 3

7.8.3.1 The assemblydead shall be measured on a minimum of 10 sprinklers by securely ins
sprinkler at room temperature in a tensile/compression test machine.

talling each

ed to make
oints of the
chine shall

7.8.3.2 An indicator capable of reading deflection to an accuracy of 0,001 mm shall be u
the first measurement of any change in length of the sprinkler between the load-bearing p
sprinklerbady. Movement of the sprinkler shank thread in the threaded bushing of the test m|
be ayoided or taken into account.

7.8.3.3 Remove the heat-responsive element of the sprinkler by a suitable method. When the sprinkler
is at room temperature, make a second measurement using the indicator.

7.8.3.4 Mechanicalload shall be applied progressively to the sprinkler at a rate not exceeding 500 N/min
until the indicator reading at the first measurement point of the sprinkler returns to the initial value
achieved. Record the mechanical load necessary to achieve this as the assembly load.

7.8.3.5 Increase the load progressively at a rate not exceeding 500 N/min until twice the average of the
assembly load has been applied. Maintain this load for (15 + 5) s.

7.8.3.6 Remove the load and take a third measurement. Compare the permanent elongation with the
requirement of 6.6.1.2.
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NOTE

An amount of change in the length of the sprinkler body while applying its assembly load will be

the difference between the first and second measurements. The amount of permanent elongation will be the
difference between the second and third measurements.

7.9 Strength of heat-responsive element test (see 6.7)

7.9.1 Glass bulbs

7.9.1.1 Atleast 55 glass bulbs of each bulb type shall be positioned individually in a test fixture using
the sprinkler seating parts. Each bulb shall then be subjected to a uniformly increasing force at a rate of

(250 = 25) N/s1n the test machine until the glass bulb fails.

7.9.1.2 E4ch test shall be conducted with the bulb mounted in new seating parts. The seatinfg parts
be reinforcdd externally or manufactured from hardened steel (Rockwell Hardness C44 + 6) in accord
with the spgcifications of the sprinkler manufacturer to prevent collapse, but in a manner which doe
interfere witth bulb failure. Record the crush force for each bulb.

7.9.1.3 Us
lower toler:
7.8, calculat
Verify comp

7.9.2 Fus

7.9.2.1 Dq
times the m
material, sh

7.9.2.2 Dg
elements to
1000 h (see
design load
a full logari
1h, Lg, and

Lg<1,0

where
Lq ist

Lm ist

ing the lowest 50 measured bulb strength results, calculate the average strength and
nce limit (LTL) for bulb strength (see Annex D). Using the value$:of service load record
e the upper tolerance limit (UTL) for the sprinkler release element service load (see Anne
liance with 6.7.1.

ible elements

ptermine compliance with the requirements of 6.2 (a) by subjecting at least 10 samples {
hximum design load for 100 h. Abnormal failyres, those not related to evaluation of the fu
all not be used; however, at least 10 valid sanples shall be obtained.

loads in excess of the maximum-désign load, Lg which will produce failure within and

Abnormal failures shall be rejected; however, at least 10 valid samples shall be obtained
hmic regression curve using'the method of least squares, and from this, calculate the lo
the load at 1 000 h, Ly, Where

PLm2 /Lo

e maximum design load;

nedoad at 1 000 h;

may
ance
5 not

the
bd in
x D).

o015
sible

btermine compliance with the requirefents of 6.7.2 (b) by subjecting fusible heat-responsive

hfter

Annex A). Atleast 10 samples shallbe subjected to differentloads up to 15 times the maxinum

Plot
hd at

Lo

istheload at 1 h.

7.9.2.3 The tests of 7.9.2.1 and 7.9.2.2 shall be conducted at an ambient temperature of (20 * 3) °C.

7.10 Leak resistance and hydrostatic strength tests (see 6.8)

7.10.1 Twenty sprinklers shall be tested. They shall be subjected to a water pressure equal to two times
the rated pressure but not less than 3,0 MPa (30 bar).

Increase the pressure from 0 MPa (0 bar) to the value noted above at a rate of (0,1 + 0,03) MPa/s [(1 =
0,3) bar/s], maintain the pressure for a period of 3 min, and then allow it to fall to 0. After the pressure

34
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has dropped to 0, increase it to 0,05 MPa (0,5 bar) within not more than 5 s. Maintain this pressure for
15 s and then increase it to 1 MPa (10 bar) at a rate of increase of (0,1 + 0,03) MPa/s [(1 £ 0,25) bar/s],

and maintain it for 15 s. Each sprinkler shall meet the requirement of 6.8.1.

7.10.2 Following the test of 7.10.1, the 20 sprinklers shall be subject to a water pressure equal to four

times the rated pressure. Fill the sprinkler inlet with water at (20 + 5) °C and vent it of air. [

ncrease the

pressure to four times the rated pressure at a rate not exceeding 0,1 MPa/s (1 bar/s). Maintain at four

times the rated pressure for 1 min. The sprinkler shall meet the requirements of 6.8.2.

NOTE In some countries, the hydrostatic strength testin 7.10.2 is not mandatory.

7.11 Heat exposure test (see 6.9)

7.11.1 Glass bulb sprinklers (see 6.9.1)

glass bulb sprinklers having nominal release temperatures of <80 °C shall be'heated in 3
ferably distilled water) from (20 £ 5) °C to (20 * 2) °C below their nominal operating t¢
rate of increase in temperature shall not exceed 20 °C/min. A suitable fluid shall be use
l release elements.

Four
(pre
The

rate

Thisitemperature shall then be increased atarate of 1 °C/min to the temperature at which th
dissplves or to a temperature 5 °C lower than the lower limitof\the tolerance range of th
temperature, whichever is lower. Remove the sprinkler from¢he liquid bath and allow it t
unti| the gas bubble has formed again. During the cooling period, the pointed end of the glaj
end) shall be pointing downwards. This test shall be performed four times on each of the fout

7.11.2 Uncoated sprinklers (see 6.9.2)

ve uncoated sprinklers shall be exposed for a period of 90 d to a high ambient temper3
[ below the nominal rating or at the témperature given in Table 8, whichever is lower,
49 °C. After exposure, four of the sprinklers shall be subjected to the requirements

Twe
11°
than
6.14]
bar)
shal
spri

,and four sprinklers to the requirements of 6.3. If a sprinkler fails a test, eight additiona
be tested as described abowveand subjected to the test in which the failure was record
klers shall pass the test.

.3 Coated sprinklers/see 6.9.3)

The test shall be conducted for 90 d. After the 90 d exposure, four of the sprinklers shall b
to therequirements of 6.8.1, four sprinklers to the requirements of 6.5.1 [two at 0,035 MP

water bath
mperature.
d for higher

b gas bubble
e operating
b cool in air
s bulb (seal
sprinklers.

ture that is
but not less
bf 6.8.1 and

2, four sprinklers to the requirements of 6.5.1 [two at 0,035 MPa (0,35 bar) and two at 1 MPa (10

I sprinklers
ed. All eight

be exposed
inklers and

e subjected
a (0,35 bar)

and

a test, eight

additional sprinklers shall be tested as described above and subjecte?co the test in which the failure

was recorded. All eight sprinklers shall pass the test.
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Table 8 — Test temperatures for sprinklers

Marked nominal Wax-coated sprinkler
. Test temperature
temperature rating oC test temperature
°C °C
57 to 60 49 38
61to77 52 38

78 to 107 79 66

108 to 149 121 66

+50-+t0194 +49 NAA

192 to 246 191 N/A

247 to 302 246 N/A

303 to 343 302 N/A
7.12 Thernmal shock test for glass bulb sprinklers (see 6.10)
7.12.1 Befgre starting the test, condition at least five sprinklers at (20 + 5) °C for at least 30 min.
7.12.2 Sprinklers having nominal operating temperatures less than of.equal to 80 °C shall be tested in a
bath of de-rpineralized water. Sprinklers with higher rated elements'shall be tested in a bath of suitable
fluid. The temperature of the bath shall be (10 * 0,5) °C below the lower limit of the tolerance range of the
operating t¢mperature of the sprinklers. After 5 min, remove the sprinklers from the bath and immerse
them immefiately in another bath of liquid (de-mineralized:\water), with the bulb seal downwards| at a
temperaturg of (10 = 0,5) °C. Then test the sprinklers in accordance with 6.5.1 at 0,035 MPa (0,35 bgr).
7.13 Corrpsion tests (see 6.11)
7.13.1 Str¢ss corrosion test for copper-based alloy components (see 6.11.1)
Five sprinklers without any plating or coating shall be subjected to the following aqueous ammoniajtest.
The inlet of|each sample shall be sealgdywith a nonreactive (e.g. plastic) cap.
Degrease the samples to be tested and then expose them for 10 d to a moist ammonia-air mixtureg in a
glass contaijner.
An aqueoug ammonia solGtjon, having a density of 0,94 g/cm3, shall be maintained in the bottom of
the containpr, approxiniately 40 mm below the bottom of the samples. A volume of aqueous ammlonia
solution cofresponding to 0,01 ml/cm3 of the volume of the container will give approximately the
following agmospheriC concentrations: 35 % ammonia, 5 % water vapor, and 60 % air.
The moist ajmonia-air mixture shall be maintained as closely as possible at atmospheric pressure, with
the temperatiremaintainedat{34-+212-Provisienshal-bemadefor venting the chamberwaaeapilary

tube to avoid the build up of pressure. Specimens shall be shielded from dripping condensate. The glass
container shall be placed in an enclosure which shall be heated uniformly to prevent condensate on the
test sample.

After exposure, rinse and dry the sprinklers and conduct a detailed examination. Ifa crack, delamination,
or failure of any operating part is observed, the sprinkler(s) shall be subjected to a leak resistance test at
rated pressure for 1 min and to the function test at 0,035 MPa (0,35 bar) only. See 6.8 and 6.5.1.

Sprinklers showing cracking, delamination, or failure of any non-operating part shall not show evidence
of separation of permanently attached parts when subjected to a flowing pressure of rated pressure for
30 min.
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7.13.2 Sulfur dioxide/carbon dioxide corrosion test (see 6.11.2)

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

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

Suspend the sprinklers to be tested in their normal mounting position under the lid inside the vessel.
Sulfur d10x1de and carbon d10x1de are to be supphed to the test chamber from commerc1al cylinders.

tte-eaty 0 v per-and an equal
volume of carbon d10x1de 1nto the chamber each workmg day Maintain a small amount of potable or
de-rImerahzed water at the bottom of the chamber.

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

Aftef the drying period, the samples shall be tested as described in 6.1%.2.

7.13.3 Hydrogen sulfide corrosion test (see 6.11.3)

Subject eight sprinklers to the following moist hydrogen sulfide corrosion test. Fill the ihlet of each
sample with deionized water and seal it with a non-reactive\cdp, e.g. plastic.

Use test equipment consisting of a vessel made of non-reactive material, with a lid of such a|shape as to
prevlent condensate dripping on the sprinklers. Regulate the heating of the vessel so as to npaintain the
temperature inside the vessel at (25 #* 3) °C. Shieldispecimens from dripping condensate.

Suspgend the sprinklers to be tested in their.normal mounting position under the lid inside the vessel.
Hydrogen sulfide is to be supplied to the testchamber from a commercial cylinder. Introducg¢ an amount
of hydrogen sulfide equivalent to 1 % ofithe volume of the test chamber into the chamber egch working
day.[Maintain a small amount of water at the bottom of the chamber.

Condluct the test for a period of:10.d. After a total of 10 d, remove the samples from the coptainer and
alloy them to dry for 1 d to 5.d at'a temperature not exceeding 35 °C with a relative humidity no greater
than 70 %.

Aftef the drying period;the samples shall be tested in accordance with 6.11.3.
7.13.4 Salt sprayloading test (see 6.11.4)

7.13.4.1 Sprinklers for normal atmospheres

Ten § prmklers shall be exposed toa salt spray w1th1n a fog chamber For evaluatlon ofdry type sprinklers,
3 - : h water and

sealed with a non- reactlve (e. g plastlc) cap

During the corrosive exposure, the inlet thread orifice shall be sealed by a non-reactive cap after the
sprinklers have been filled with deionized water. The salt solution shall be a 20 % by mass sodium
chloride solution in deionized water. The pH shall be between 6,5 and 7,2 and the density between
1,126 g/ml and 1,157 g/ml when atomized at 35 °C. Suitable means of controlling the atmosphere in the
chamber shall be provided. The specimens shall be supported in their normal operating position and
exposed to the salt spray (fog) in a chamber having a volume of at least 0,43 m3, in which the exposure
zone shall be maintained at a temperature of (35 + 2) °C. The temperature shall be recorded at least
once per day, at least 7 h apart (except weekends and holidays when the chamber normally would not
be opened). Salt solution shall be supplied from a recirculating reservoir through air-aspirating nozzles,
at a pressure of between 0,07 MPa (0,7 bar) and 0,17 MPa (1,7 bar). Salt solution runoff from exposed
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samples shall be collected and shall not return to the reservoir for recirculation. Specimens shall be
shielded from dripping condensate.

Fog shall be collected from at least two points in the exposure zone to determine the rate of application
and salt concentration. The fog shall be such that for each 80 cm? of collection area, 1 ml to 2 ml of
solution shall be collected per hour over a 16 h period and the salt concentration shall be (20 * 1) % by
mass.

The sprinklers shall withstand exposure to the salt spray for a period of 10 d. After this period, the
sprinklers shall be removed from the fog chamber and allowed to dry for 4 d to 7 d at a temperature
not exceeding (20 + 5) °C in an atmosphere having a relative humidity not greater than 70 %. After the
drying peri .

7.13.4.2 Sprinklers for corrosive atmospheres

Sprinklers Intended to be used in corrosive atmospheres shall be subjected to the tests specifigd in
7.13.4.1, exdept that the duration of the salt spray exposure shall be extended from 10dto 30 d.

7.13.5 Moist air exposure (see 6.11.5)

Five sprink]ers shall be exposed to a high temperature-humidity atmosphere consisting of a relative
humidity of 98 % * 2 % and a temperature of 94 °C * 2 °C. For evaluation of dry-type sprinklers, the
shortest lerlgth manufactured shall be used.

The sprinklers shall be installed on a pipe manifold containing deienized water. The entire manifqld is
to be placed in the high temperature-humidity enclosure for 90, d: After this period, the sprinklers ghall
be removed from the high temperature-humidity enclosure,and allowed to dry for 4 d to 7 d at a relative
humidity n¢t greater than 70 %. Following the drying period, five sprinklers shall meet the functional
requirements of 6.5.1 at a pressure of 0,035 MPa (0,35:bar) only.

NOTE Af the manufacturer’s option, additional sanmiples may be furnished for this test to provide parly
evidence of fhilure. The additional samples may be removed from the test chamber at 30 d intervals for testing.

7.13.6 Sal{ spray corrosion test (see 6.1.1.6)

7.13.6.1 Sprinklers for normal atmospheres

Ten sprinklérs shall be exposedte.a’salt spray within a fog chamber. For evaluation of dry-type sprinKlers,
the shortest length manufactureéd shall be used. The inlet of each sample shall be filled with wateif and
sealed with|a non-reactive(e:g. plastic) cap.

During the [corrosive exposure, the inlet thread orifice shall be sealed by a non-reactive cap aftef the
sprinklers Have beenfilled with deionized water. The salt solution shall be a 5 % by mass sodium chlqride
solution in dlistilled*water. The pH shall be between 6,5 and 7,2 and the density between 1,126 g/m] and
1,157 g/ml pwhen atomlzed at 35 °C. Suitable means of controllmg the atmosphere in the chamber fhall
be provided 2 : : 2 ed to the
salt spray (fog) in a chamber havmg a volume of at least 0,43 m3 in whlch the exposure zone shall be
maintained at a temperature of (35 + 2) °C. The temperature shall be recorded at least once per day,
at least 7 h apart. Salt solution shall be supplied from a recirculating reservoir through air-aspirating
nozzles, at a pressure of between 0,07 MPa (0,7 bar) and 0,17 MPa (1,7 bar). Salt solution runoff from
exposed samples shall be collected and shall not return to the reservoir for recirculation. Specimens
shall be shielded from dripping condensate.

Fog shall be collected from at least two points in the exposure zone to determine the rate of application
and salt concentration. The fog shall be such that for each 80 cm? of collection area, 1 ml to 2 ml of
solution shall be collected per hour over a 16 h period and the salt concentration shall be (5 + 1) % by
mass.
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The sprinklers shall withstand exposure to the salt spray for a period of 10 d. After this period, the
sprinklers shall be removed from the fog chamber and allowed to dry for 4 d to 7 d at a temperature
not exceeding (20 + 5) °C in an atmosphere having a relative humidity not greater than 70 %. After the
drying period, the samples shall be tested in accordance with 6.11.6.

7.13.6.2 Sprinklers for corrosive atmospheres

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

7.14.1 Evaporation of wax and bitumen test (see 6.12.1)

A 50 cm3 sample of wax or bitumen shall be placed in a metal or glass cylindrical contain

er having a

flat pottom, an internal diameter of 55 mm, and an internal height of 35 mm{The contaimer, without

lid, $hall be placed in an automatically controlled electric, constant-ambient-temperatursg
air dirculation. The temperature in the oven shall be controlled at 16 °G below the nom
temperature of the sprinkler, but at not less than 50 °C. The sample shalDbe weighed before
90 dfexposure to determine any loss of volatile matter; the sample shdll meet the requiremer

7.14.2 Low temperature test (see 6.12.2)

Fivelsprinklers, coated by normal production methods, whether with wax, bitumen, or a metsa
shal] be subjected to a temperature of =10 °C for a period of 24 h. On removal from the low t
cabipet, the sprinklers shall be allowed to return te‘ftormal ambient temperature for at 1
befofe examination of the coating to the requirements of 6.12.2.

7.13 Water hammer test (see 6.13)

7.15.1 Five sprinklers shall be conneeted to the test equipment. After purging the air from th
and the test equipment, 100 000 cycles of pressure varying from (0,4 + 0,05) MPa [(4 + 0,5) K
the ffated pressure but not less than (3,0 = 0,1) MPa [(30 £ 1) bar] shall be generated. The pr
be r3ised at a maximum rate of T0'-MPa/s (100 bar/s) with no more than 60 cycles of pressure
The pressure shall be measured electronically with a pressure transducer.

7.15.2 Visually examine’each sprinkler for leakage during the test. After the test, each spi
meef the leak resistante requirements of 6.8.1 and the functional requirement of 6.5.1 at a
0,03p MPa (0,35 %ar) only.

7.16 Dynamic heating test (see 6.14)

7.14.1 thgpfpcf

p oven with
nal release
and after a
its of 6.12.1.

llic coating,
bmperature
past 30 min

g sprinklers
ar] to twice
essure shall
per minute.

inkler shall
pressure of

Subject 10 sprinklers in each nominal temperature rating to the plunge test in the standard orientation.
Calculate the RTI as described in 7.16.2.

Conduct the plunge tests using a brass sprinkler mount. Apply 1 wrap to 1,5 wraps of PTFE sealant
tape to the sprinkler threads of the sprinkler under test. Screw the sprinkler into a mount to a torque of
(15 £ 3) N-m. Mount each sprinkler on a tunnel test section cover and maintain the sprinkler and cover
at ambient temperature for a period of no less than 30 min.

At least 25 ml of water, conditioned to ambient temperature, shall be introduced into the sprinkler inlet
prior to testing. Test all sprinklers with the inlet end of each sample connected to a source of pressure
at (0,035 + 0,005) MPa [(0,35 + 0,05) bar].

NOTE In some countries, the water at the inlet is not required to perform the test.
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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.

A tunnel shall be used with airflow and temperature conditions at the test section (sprinkler location)
selected from the appropriate range of the conditions given in Table 9 to minimize radiation exchange
between the sensing element and the boundaries confining the flow. The test section of the apparatus
shall be designed to limit radiation effects to within +3 % of calculated RTI values.

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

The range of permissible tunnel operating conditions is given in Table 9. The selected operating condition

shall be majntained-for-the-durationof-the-testwith-the-teleranees-asspeecified-byfeotnotesaand b to
Table 9.
NOTE Alsuggested method for determining radiation effects is by conducting comparative plurige test§ on a

blackened (h

igh emissivity) metallic test specimen and polished (low emissivity) metallic test specimen.

Table 9 — Range of plunge test conditions at test section (sprinkler]ocation)

Air temperature rangesa Velocity-rangesb
Marked nomi- - -
nal tempe'[::- Standard- Special- Fast-response Standard- Special- Fast-respénse
ture rating response response sprinklers response response sprinkldrs
°oC sprinklers sprinklers oC sprinklers sprinklers m/s

°C °C m/s m/s
57 to 77 191 to 203 129 to 141 129 to 141 2,4 t02,6 2,4t02,6 2,4 to 26
79 to 107 282 to 300 191 to 203 191 to 203 24t02,6 2,4t02,6 2,4t02)6
121 to 14P 382 to 432 282 to 300 282 to 300 2,4t02,6 2,4t02,6 2,4t02)6
163 to 1901 382 to 432 382 to 432 382 to 432 3,4t03,6 2,4t02,6 2,4t02)6

a  The seledted air temperature shall be known and maintained constant within the test section throughout the test fo an
accuracy of #[l °C for the air temperature range of 129 °C to 141 °C within the test section and within +2 °C for all oth¢r air
temperaturey.

b The seleqted air velocity shall be known and méaintained constant throughout the test to an accuracy of +0,03 m
velocities of 4,4 m/s to 2,6 m/s and +0,04 m/s for velocities of 3,4 m/s to 3,6 m/s.

7.16.2 RTI|value calculation

The formulg used to determinéthe RTI value is as follows:

e

In{1-AT,, / ATy)

RTI=

where

t-  is|theresponse time of the sprinkler, expressed in seconds;

u is the actual air velocity in the test section of the tunnel from Table 4, expressed in meters
per second;

ATy is the mean liquid bath operating temperature of the sprinkler minus the ambient tempera-
ture, expressed in degree Celsius (see 7.16.1);

ATy is the actual air temperature in the test section minus the ambient temperature, in degree
Celsius.
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7.17 Heat resistance test (see 6.15)
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One sprinkler body shall be heated in an oven at 770 °C * 10 °C for a period of 15 min, with the sprinkler
in on its inlet thread. The sprinkler body shall then be removed, holding it by the threaded inlet, and

shall be promptly immersed in a water bath at a temperature of approximately 15 °C.

NOTE In some countries, 650 °C is used instead of 770 °C for this test.

7.18 Vibration test (see 6.16)

.2 Thesprinklers shall be vibrated continuously from 5 Hz to 40 Hz at a maximum rate of 5

.3 After vibration, each sprinkler shall be subjected to the léak resistance requirement

the flunction requirement of 6.5.1 at a pressure of 0,035 MPa (6,35 bar) only.

7.19 Impact test (see 6.17)
7.19
end
whi

.1 Five sprinklers, other than dry type, shall beiimpact tested by dropping a mass onto t
bf the sprinkler along the axial centerline of the waterway. Sprinklers provided with prote
h are intended for removal only after completion of the sprinkler installation, shall be in
with| the covers in place. The mass equivalentto that of a sprinkler shall be dropped from a h
(see|Figure 17). In a sprinkler with water shield, the dropped weight shall be equivalent to tl
the tlest sprinkler without the water shield. The dropped weight shall be prevented from imp
than once upon each sample. After the impact test, each sprinkler shall meet the requiremen

7.19.2 The integrity of a watérshield attached to a sprinkler shall be evaluated by dropping a1
sprinkler from a height of 4, m onto a concrete surface such that the water shield impacts th
angle of approximately 45° (see 6.17.2).

rations. The direction of vibration shall be along the axis of the connectingth

perature to
read. When

min/octave

an amplitude of 1 mm (1/2 peak-to-peak value). If one or more resonant{points are detected, the

r 120 h per
e continued

of 6.8.1 and

he deflector
Ctive covers,
hpact tested
eight of 1 m
e weight of
acting more
ts of 6.17.1.

h assembled
b floor at an
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Dimensions in millimetres

II 1l
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= |
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6’
S
I
©. @165
(o)
o~
Key
1 cold-drawfiseamless steel tubing
2 mass
3 latching pin
4 adjustable brackets (2)
5 rigid support
6 sprinkler support

QL

Length to be determined (length of required mass).
b Cold finished steel.

Figure 17 — Impact test apparatus
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7.20 Rough usage test (see 6.18)

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

EXCEPTION Dry sprinklers are not required to be subjected to this test. In addition, concealed
sprinklers are tested without their coverplate assembly.

Five samples are to be individually placed in a vinyl-lined right hexagonal prism-shaped drum designed
i i i i i i i ce between
bs are to be

site sides is to be 300 mm. For each test, one sample and five 38 mm hardwood cub

druy
RTI

bd in the drum. The drum is to be rotated at 1 rev/s for 3 min. The sample is to berfemoy
h, examined for signs of damage, and then subjected to the leakage resistance test in 6.8|
requirements of 6.14.1 or in accordance with 6.25.1 for recessed and concealed sprinklg

ed from the
1 and to the
'S,

7.2]1 Crib fire test (see 6.19)
7.21.1 Fire test assembly

7.21.1.1 The test shall be conducted using cribs of sawn length§ of Pinus sylvestris (pine) or Ricea excelsa

(sprfice).
EacH crib shall contain two lengths of nominal dimensions 100 mm x 150 mm x 2 400 mm, 13
lengfhs of nominal dimensions 100 mm x 100 mm 4200 mm, and 28 lengths of nominal [dimensions

50 n
(see

m x 100 mm x 1 200 mm. The average moisture content of the wood shall be between 6 % and 14 %

Figure 18).

The
crib
100

fimber specified above shall be layered.byybeing evenly spaced from each other and formjng a square
1200 mm x 1 200 mm in area and.600 mm high, supported in turn by the two 2 400-mm-long,
mm x 150 mm stringers. The totalmass of the timber in the crib shall be determined and recorded.

The [rib stringers shall be supported by a steel framework of channel iron mounted on adjiistable pipe
supports. The framework shall-be'sufficiently large to span the steel pan described in 7.21.1.3.
Dimensions ih millimetres
1200 1200
ra__ N v ] ra R [I7
d N #4"N ¢ H
N M N H N H N
9 AN S 7 S N 7 I \N 7 =
© ] N P N PV
g N ¢ N
| N % N
2 400

Figure 18 — Test crib

7.21.1.2 Asupply of n-heptane or equivalent fuel, sufficient for 30 min, and a nozzle shall be incorporated
in the assembly as shown in Figure 19. The spray shall form a hollow cone having an angle of approximately
75° when atomizing the fuel at a rate of 0,063 1/s. To prevent flameout, an igniter shall be located next to
the nozzle. This may be a cylindrical container partially filled with heptane.

NOTE A suitable nozzle is available commercially. Details can be obtained from ISO/TC 21.
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7.21.1.3 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
liquidtight and, prior to the test, shall be filled with water to a depth of 100 mm. The pan shall be provided
with means of drainage to maintain the water level at 100 mm.

7.21.2 Sprinkler installation

7.21.2.1 Four open sprinklers of the same type and orifice size shall be placed under an unobstructed
portion of ceiling having a minimum area of 5 000 mm x 5 000 mm. The sprinklers shall be mounted in
a square configuration, using balanced piping (see Figure 19), with 3 000 mm between the sprinklers on
each side. TEe celling shall be located (2 500 £ 100) mm above the top of the crib. The distance bet\tlieen
the deflectofs of upright sprinklers and the ceiling shall be (180 + 50) mm and (250 + 50) mm forpenident
sprinklers.

NOTE Closed sprinklers with a nominal temperature rating of 77 °C or less may be used provided that/they
operate within 70 s of ignition.
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Dimensions in millimetres

2 500

800
|
N

‘R
P
—

Key

1 thermocouples 6 adjustable pipe support 10
2 ceiling 7 fuel supply piping 11
3 sprinkler 8 crib 12
4 25 mm pipe 9 n-heptane flames 13
5 40 mm pipe

a

Figure 19 — Crib fire test
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Four sprinklers, spaced in a square configuration, with 3 000 mm between the sprinklers on each side.
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7.21.2.2 Flush, concealed, and recessed sprinklers shall be mounted in the maximum recessed position
in a false ceiling of dimensions not less than 6 m x 6 m and arranged symmetrically in the test chamber.

7.21.2.3 Two thermocouples, spaced 150 mm apart, shall be located 50 mm below the ceiling, at the
centre of the square formed by the sprinklers. The tips of the thermocouples shall be turned upwards to

avoid the fo

rmation of water droplets.

7.21.2.4 Sprinkler frame arms shall be oriented parallel to the piping.

7.21.3 Testroom

The test ropm shall be a ventilated, draught-free enclosure and shall have a minimum flooraré
not less than 100 m2 with no floor dimension less than 10 m. The ceiling height shall be sufficie
accommoddte the assembly as shown in Figure 19. The total air inlet area to the test room shal

not less tha
evacuate or

7.21.4 Pro|

7.21.4.1 T¢

1 m2. Provision shall be made, either by venting or by the dimensions of th€ test roo
dissipate smoke.

cedure

Vo tests, each of 30 min duration, shall be conducted. For each/test, a new wood crib, plac

the centre df the test room, shall be fed for 30 min with n-heptane maintained at a temperature bety

5 °C and 25
igniter plac

°C. Continuous combustion of the n-heptane shall be ensuted by means of a pilot flan
bd within 50 mm of the spray nozzle.

7.21.4.2 The total flow rate to the four sprinklers having a:tfominal K-factor of 80 (1/min)/(bar"z)

be (23073

)

sprinklers i

(530i21)1

1 /min for the first test and (3801“(1)5) 1/min forithe second test. The total flow rate to the
aving a nominal K-factor of 115 (I/min)/(bar*z) shall be (320J_r(1)2)1/min for the first test

min for the second test.

7.21.4.3 The fuel flow shall be started and the torch ignited immediately. When the torch is ignited

test timer a

For open sp
after a ceili

hd temperature-measuringequipment shall be started.

rinklers, water application shall be started after a minimum free-burning time of 1 m
g temperature of 760°C is achieved, whichever occurs later.

7.21.4.4 After the 30 min period, the test shall be stopped and the crib fully extinguished within 1

The crib sh4

If the wood
mass meast
value at 0 9

11 then be gven-dried and weighed.

crib cannot be oven-dried, it shall be dried for 1 w in a sheltered area. The value of the
red.before the test (6 % to 12 % moisture content) and after drying shall be corrected t
b hoisture before calculations are performed to determine compliance with the mass

ba of
nt to
|1 be

, to

bd in
veen
e or

shall
four

and

, the

n or

min.

crib
b the
loss

requirement (see 6.19).

7.22 Lateral discharge test (see 6.20)

7.22.1 General

While discharging water at a service pressure of 0,52 MPa (5,2 bar) less than the rated pressure, 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.
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7.22.2 Upright and pendent sprinklers

7.22.2.1 Anupright 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 0,52 MPa (5,2 bar) less than the rated pressure. After water flow
is established, the automatic sprinkler shall be exposed to the heat and flame from a 305 mm square pan
102 mm deep containing 0,47 1 of heptane. The top of the pan shall be located 152 mm below the heat-
responsive element.

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

7.22.3 Sidewall sprinklers

For sidewall sprinklers, an automatic and open sprinkler are to be installed ei-the same pipeline with
the $prinklers located 1,8 m apart, or the minimum distance between sprinklers as spedified in the
instqllation instructions, to discharge water perpendicular to the pipeline! One test is to b¢ conducted
with the sprinklers located 152 mm below a flat ceiling and 152 mm away from a back wall.|The second
test |s to be conducted with the sprinklers located 305 mm below aflat ceiling and 152 mn} away from
a bagk wall.

7.22.4 Exposure to heat and flame

Water is to be discharged from the open sprinkler at a@ervice pressure of 0,52 MPa (5,2 bdr) less than
the ated pressure. Under this condition, the automatic sprinkler is to be exposed to the hedt and flame
from a 305 mm? pan, 102 mm deep, containing 0;47 1 of heptane and 0,47 | of water, with tHe top of the
pan Jocated 152 mm below the heat-responsiveélement of the automatic sprinkler. Observdtions are to
be njade for operation of the automatic sprinkler.

7.22.5 Consumption of heptane

In all test conditions, the automatic sprinkler shall operate before the heptane is consumed
7.23 Thirty-day leakage'test (see 6.21)

7.23.1 Five sprinklers'shall be installed on a water-filled test line maintained under a constgnt pressure
of 1,67 times the rated’pressure for 30 d at an ambient temperature of (20 £ 5) °C.

7.23.2 The sprinklers shall be inspected visually at least weekly for leakage. Following the 30|d period, all
samples shall'meet the leak resistance requirement specified in 6.8.1 and show no evidence ¢f distortion
or othernfechanical damage.

7.24 Vacuum test (see 6.22)

Three sprinklers shall be subjected to a gradually increasing vacuum of up to 460 mm Hg® applied to a
sprinkler inlet for 1 min at an ambient temperature of (20 + 5) °C. Following this test, each sample shall
be examined to verify that no distortion or mechanical damage has occurred and then shall meet the
leak resistance requirement specified in 6.8.1.

1) Millimeters of mercury. This is a deprecated unit. 1 mm Hg = 133,322 4 Pa.
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7.25 Water shield angle of protection (see 6.23)

Verify the angle of protection according to 6.23; measure the angle between the plane of the water
shield at its outer edge, to the extremity of any fusible element or glass bulb, with any lever mechanisms
rotated to give the largest subtended angle (see Figure 3).

For a link and lever sprinkler, this is the outermost and lowest edge of the link or lever measured with
the link and lever assembly rotated to 90° to the frame arm plane.

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 forthratsprinkter:

7.26 Watdr shield rotation test (see 6.24)

7.26.1 The| water shield on each of three sprinklers shall not rotate with an applied.terque of yp to
4,0 N-m. Th torque shall be applied slowly and smoothly.

7.26.2 If tHe water shield rotates at a torque less than 4,0 N-m, the shield shall‘be rotated 360° andl the
sprinkler thlen examined for a change in service load. If visual observation of'the shield rotation indi¢ates
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 moféjthan +10 %.

7.27 Thernmal response of concealed and recessed sprinklers test (see 6.25)

7.27.1 Sprinklers of each type are to be installed in the test roem in the following position and orientation:

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

b) For pendent concealed and recessed spyinklers with or without frame arms and incorporating
unsymimetrical heat-responsive elements, 10 samples are to be orientated with the heat-resporsive
elemenf downstream of the axis oftthe sprinkler body in relation to the direction of the fire sofirce.
The sarpples are to be in their intended position at the ceiling.

c) For perjdent concealed and recessed sprinklers incorporating frame arms with symmetrical heat-
responsive elements, 10-Samples are to be orientated with the frame arms in a plane parallel tp the
directign of the fire seuree. The samples are to be installed in their intended position at the cejling.

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

7.27.2 At least 10 samples each of concealed and recessed sprinklers shall be tested in groups of five
in a nominal 4,6 m x 4,6 m x 2,4 m high closed room and subjected to the heat from a sand burner (see
Figure 23) located on the floor in one corner of the room with the sprinklers located 15 cm apart as
described in Figure 20 for standard-response sprinklers and Figure 21 for fast-response sprinklers. Each
sprinkler shall be filled with water at (20 * 5) °C either with no pressure or with the inlet connected to
a source of pressure at 0,05 MPa (0,5 bar). The sprinklers shall be installed in the maximum recessed
position. Concealed and recessed sprinklers with vented housing units shall be installed and tested in a
manner that will not inhibit airflow through the housing assembly/escutcheon. Concealed and recessed
sprinklers with vented housing units which are specified for use in ceilings not permitting airflow shall
be installed and tested with the openings blocked. For the evaluation of dry sprinklers, the shortest length
manufactured shall be used.
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Dimensions in millimetres

NOTE For concealed and recessed sprinklers with vented housings, the manufacturer’s installation manual
shall state whether the sprinklers are allowed to be installed in ceilings not permitting airflow through the
housing.
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2 300
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b
Key
1 didewall sprinkler locations
2 pendent sprinkler location§
a  Typical dimension.
b For sand burner detail;See Figure 23.
Figure 20— Plan view of room heat test for standard-response concealed and regessed
sprinklers
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7.27.4 A flopw_of natural gas or methane shall be established through the sand burner as follows:

— Plan view of room heat test for fast-response concealed and recessed sprinklers

test room_shall be constructed of nominal 1,2-cm-thick plywood. The ceiling shall be
of nominal 1,2-cm-thick gypsum wallboard or similar ceiling material. A non-combusitible
g maybeinstalled in the corner of the room with the sand burner.

a) 9,6 m3/h for standard-response sprinklers having a temperature rating of 77 °C or less;

b) 26 m3/h for standard-response sprinklers having a temperature rating of 79 °C to 107 °C;

c) 14,2 m3/h for fast-response sprinklers having a temperature rating of 77 °C or less;

d) 17 m3/h for fast-response sprinklers having a temperature rating of 79 °C to 107 °C.

NOTE Gases having a higher heat content may be used provided the heat output obtained is made equivalent

by adjusting

the flow rate.

7.27.5 The response test shall be started when the ambient temperature measured in the centre of the

room 254 mm below the ceiling is

50
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a) (31%1)°Cforsprinklers having a temperature rating not exceeding 77 °C; or

b) (49 *1,7) °C for sprinklers having a temperature rating between 79 °C and 107 °C.

The operating time of each sprinkler is to be recorded.

1:2014(E)

7.27.6 Three samples shall be tested at each of the test conditions and orientations determined from
the calculations obtained according to 6.25.4. Each sprinkler under test shall have 1 wrap to 1,5 wraps of
PTFE sealant tape applied to the sprinkler threads. Each sample shall be screwed into the test plate (see
Figure 22) to a torque of (15 * 3) N-m and maintained in a conditioning chamber to allow the sprinkler
and test plate to reach ambient temperature for a period of not less than 30 min. The sprinkler shall be

insta
the s
to T4

7.27

lled such that the sprinkler’s heat-sensitive element is at the minimum protrusion (as.p
prinkler design) into the dynamic heating apparatus laminar gas stream. The orientdtior
ble 4 shall be based on the sprinkler as if it were not concealed or recessed.

.7 A timer accurate to +0,01 s with suitable measuring devices to sense the time betwe(

sprinkler is plunged into the tunnel and the time it operates shall be utilized to‘obtain the reg

As s
Tabl

Recd

pon as the sprinkler is plunged into the dynamic heating apparatus, the applied vacuum
e 4) shall be applied and maintained throughout the remainder of the tésting.

rd the operating time of each sprinkler.

ermitted by
s according

tn when the
ponse time.
(as noted in
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Dimensions in millimetres
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7T el \ Su
a
3 9 10
Key
1  differenitial pressure-ports 7  0,40-mm-thick s/s enclosure
2 vacuum|port 8 @32 mm thread rod x 146 mm long (thread one end for air
hose fitting, other end for sprinkler)
3  steel frqme (3,038 mm * 0,20 mm) 9  sprinkler installation hole in Marinite®
jam nut =i Tti 75 =tiTi Gis =Wi

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

6 handle a  Marinite® 1,9cm.

Figure 22 — Example of dynamic heating test plate for concealed and recessed sprinklers 2)

2) Mariniteis an example of a suitable productavailable commercially. This information is given for the convenience
of users of this document and does not constitute an endorsement by ISO of this product.
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Dimensions in millimetres
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Figure 23 — Details of sand burner
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Materials: steel plate box, welded; steel piping and fittings, with 12 6,35 holes; and mason grade sand.
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7.28 Freezing test (see 6.26)

Five samples shall be individually attached to one end of a 100 mm length of 25 mm nominal diameter
steel pipe using an appropriate fitting. A pipe coupling shall be attached to the opposite end of each pipe.
Each assembly shall then be filled to capacity with water and sealed using a pipe plug. The assemblies
shall be exposed to a temperature of (=30 + 5) °C for a period of 24 h. After exposure, the sprinklers shall
be allowed to thaw at room temperature and shall be hydrostatically tested at 0,05 MPa (0,5 bar) for
15 s. Sprinklers which do not leak shall be tested according to 6.8.1 and 6.14.2.

7.29 Dry-type sprinkler deposit loading test (see 6.27)

7.29.1 Twq and

the minim

groups, each consisting of five sample sprinklers in the lowest temperature rating

length to be produced, are to be assembled. If lubricant is required to facilitate.sprinkler
assembly, tuhEI; minimum amount required to assemble the test samples shall be used. Ong gfoup fis to
be exposed|with the sprinkler in the vertical position with the inlet up and the second-group with the
sprinkler infet down.

psed
nner
test
shall
rbon
nt to
ture

7.29.2 The|samples are to be exposed to a moist carbon dioxide-sulfur dioxide\air mixture in a cl
chamber mpintained at (35 * 2) °C for a period of 30 d. The samples are tg be“supported in a ma
to permit the internal and external sprinkler parts to be exposed to the gases, such as by placing
samples on[polymeric light diffuser trays with nominal 13 mm x 13 mm‘dpenings. All test samples

be supportgd at only one elevation level within the chamber. On 5 d out'of every 7 d, an amount of ca
dioxide equfvalent to 1,0 % of the volume of the chamber, plus an amount of sulfur dioxide equivale
1,0 % of thelvolume, are to be introduced. Prior to each introduction of gas, the remaining gas-air mis
from the prgvious day is to be thoroughly purged from the chamber. On the 2 d out of every 7 d that this
does not ocfur, the chamber is to remain closed and no purging or introduction of gas is to be provided.
A small amg@unt of water (10 ml/0,003 m3 of chamber voltime) is to be maintained at the bottom of the
chamber fof humidity. This water is to be replaced weekly.

n an
than

7.29.3 Aftdr the carbon dioxide-sulfur dioxide exposure, the samples are to be dried at (49 + 3) °C
automatically controlled, circulating-type, constant-temperature oven for not less than 24 h or more

72 h. Each s
pendent po
to be activa
the heat-reg
water seal 3

CAUTION -
with gastig

ample is then to be stored at (21'+/3) °C for at least 4 h prior to installation onto piping i
bition and supplied with air ata Service pressure of 0,05 MPa (0,5 bar). Each sprinkler is
led by exposing the heat-nesponsive element to a uniform application of heat or by remd
ponsive element if it isldegraded by the moist carbon dioxide-sulfur dioxide exposure
ssembly and other irternal parts shall clear the waterway as intended.

— Sulfur dioxide)is a toxic gas. This gas must be stored, transferred, and used
ht systems,Adequate ventilation must also be provided to handle leakage. Pres¢

h the
then
ving
The

pnly
Pnce

of this gas
its presengd

s readily neticeable. Due to its unpleasant odor and irritant effect, it gives warning of
e.

7.30 Dry gprinkler air tightness test (see 6.28)

7.30.1 Five samples are to be individually tested. The assembly is to be installed in an air leakage test
fixture in such a manner that the extension nipple connection to the inlet seal assembly can be fully
pressurized with air. See Figure 24.

7.30.2 The assembly is to be immersed in water and orientated so that air bubbles indicating leakage
past the extension nipple and inlet seal assembly connection point are allowed to freely escape from the
internal waterway of the dry sprinkler assembly. The air pressure applied to the connection point is then
to be increased from 0 kPa to 100 kPa (0 bar to 1 bar) within 30 s and then held at 100 kPa (1 bar) for
30 s. Observations shall be made for leakage as evidenced by any air bubbles escaping from the internal
portion of the dry sprinkler assembly.
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