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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
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Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
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Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting.\Publication a
Standard requires approval by at least 75 % of the member bodies casting a-vote.

drawn to the possibility that some of the elements of this document¢may be the subject of p
hall not be held responsible for identifying any or all such patent rights.

was prepared by Technical Committee ISO/TC 21, Equipmentfor fire protection and fire figh
be SC 5, Fixed firefighting systems using water.

edition cancels and replaces the first edition (1SO6182-2:1993) which has been techn

nsists of the following parts, under the generaltitle Fire protection — Automatic sprinkler syst
Requirements and test methods for sprinklers
Requirements and test methods fot wet alarm valves, retard chambers and water motor alarm
Requirements and test methods:for dry pipe valves
Requirements and test-methods for quick-opening devices
Requirements andtest methods for deluge valves
Requirements<and test methods for check valves

Requirements and test methods for early suppression fast response (ESFR) sprinklers

ards
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atent

nting,
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Part 8:

Réquirements and test methods for pre-action dry alarm valves

Part 10:

Part 11:

Part 12:

Part 13:

Part 9: Requirements and test methods for water mist nozzles

Requirements and test methods for domestic sprinklers
Requirements and test methods for pipe hangers
Requirements and test methods for grooved end pipe couplings

Requirements and test methods for extended coverage sprinklers
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Introduction

This part of ISO 6182 is one of a number of ISO International Standards prepared by ISO/TC 21 covering
components for automatic sprinkler systems, including the following:

a) carbon dioxide systems (ISO 6183);

D

b) ekplosion suppression systems (ISO 6184);

An International Standard covering foam systems is planned.
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Fire protection — Automatic sprinkler systems —

Part 2:
Requirements and test methods for wet alarm valves, retard
chambers and water motor alarms

1

This

wet alarm valves, retard chambers, water motor alarms and manufacturers’ specified relevant trim

pipe

Performance and test requirements for other auxiliary components or(attachments to alarm va

cove

2

The
refern
docu

ISO
and

ISO
ISO

ISO
and

ISO
threa

3

Scope
part of ISO 6182 specifies performance, requirements, methods of test and“marking requ

automatic fire protection systems.

red by this part of ISO 6182.

Normative references
ences, only the edition cited applies. For undated references, the latest edition of theg
ment (including any amendments) applies.

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

37, Rubber, vulcanized or thermoplastic — Determination of tensile stress-strain properties
188, Rubber, vulcanized or thermoplastic — Accelerated aging and heat resistance tests

BO8-1, Mechanical preperties of fasteners made of carbon steel and alloy steel — Part 1: H
studs

BO8-2, Mechatiical properties of fasteners — Part 2: Nuts with specified proof load value
d

Terms and definitions

following referenced documents are indispensable for the application of this document.

rements, for
used in wet

Ives are not

For dated
referenced

5, tolerances

olts, screws

s — Coarse

Fort

31

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

alarm device
mechanical or electrical device which sounds an alarm upon operation of the valve

3.2

clapper

type

of sealing assembly

NOTE See also 3.12.

© I1SO 2005 — All rights reserved
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3.3

compensator
external or internal device such as an auxiliary valve that minimizes false alarms caused by a small increase

of service pr

3.4

essure

corrosion-resistant material
bronze, brass, Monel 1) metal, austenitic stainless steel, or equivalent metallic or plastic material conforming
with the requirements of this document

3.5

flow veloci
speed of w.
nominal sizg

3.6
rated worki
maximum s

3.7

ready (set)
state of a v
applied

3.8

reinforced ¢lastomeric element
lapper, clapper assembly or seat seals in a composite of an elastomeric compound with one or

element of ¢
more other

3.9

retard chamber

volumetric t
sprinkler sys

3.10
retard devid

pneumatic, hydraulic or electric timer designed to minimize false alarms caused by surges and fluctuatio

sprinkler sys

3.1

retard time
difference in
valve port, W

3.12
sealing ass
main movab

j{er flow through a valve expressed as the equivalent water velocity through a pipe of the s

as the valve

hg pressure
rvice pressure at which a valve or retard chamber intended to operate

condition
hlve with the sealing assembly in the closed or set position with¢service and system preg

omponents

pe of retard device designed to minimize false alarms caused by surges and fluctuatio
tem water supplies

e

tem water supplies

time for actuation of alarm devices, measured from the passage of water through the wet 3
ith and withoutthe retard chamber

embly,
ersealing element (such as a clapper) of the valve which prevents the reverse flow of water

ame

sure

s in

ns in

larm

3.13

sealing assembly seat ring
main fixed sealing element of a valve which prevents the reverse flow of water

3.14
sensitivity

minimum rate of flow from a system outlet which will open the wet alarm valve, as indicated by satisfactory

operation of

alarms

1) Monel is an example of a suitable product available commercially. This information is given for the convenience of
users of this part of ISO 6182 and does not constitute an endorsement by ISO of this product.
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3.15
service pressure
static water pressure at the inlet to a valve when the valve is in the ready condition

3.16
system pressure
static water pressure at the main outlet of a valve when the valve is in the ready condition

3.17
trim
external equipment and pipework, excluding the main installation pipework, fitted to the valve

3.18
was*le of water
discharge of any water from the alarm port of a valve that is in the ready condition

3.19
watgr motor alarm
hydraulically actuated device which provides a local audible alarm as a result of a-flow through an|alarm valve

3.20
wet alarm valve
valvf that permits flow of water into a wet sprinkler system, pfevents the reverse flow of water and
incofporates provision for actuation of an alarm under specified flow, conditions

3.21
wet pipe system
an aptomatic fire protection system in which the piping,gontains water and is connected to a water supply so
that water discharges upon operation of the sprinklers

4 Requirements

4.1 | Nominal sizes
The hominal size of a valve shall-be‘the nominal diameter of the inlet and outlet connections, i.e. the pipe size
for which the connections are-intended. Sizes shall be 40 mm, 50 mm, 65 mm, 80 mm, 100 mm, 125 mm,

150 mm, 200 mm or 250 mm. The diameter of the waterway through the sealing assembly seat fing shall be
permitted to be less than/the-nhominal size.

4.2 | Connections
421 All conngections shall be designed for use at the rated working pressure of the valve.

4.2.2 Ahe dimensions of all connections shall conform with the applicable requirements of |International
Standards. If International Standards are not applicable, National standards shall be permitted to e used.

4.2.3 An opening not smaller than 15 mm nominal diameter shall be provided for an alarm line connection.

In the case of using pneumatic type retard device without water motor alarm, the connection may be a
minimum of 8 mm.

4.3 Rated working pressure
4.3.1 The rated working pressure shall be not less than 1,2 MPa (12 bar).

4.3.2 Inlet and outlet connections shall be permitted to be machined for lower working pressures to match
installation equipment provided the valve is marked with the lower working pressure. See 7.3 f).

© I1SO 2005 — All rights reserved 3
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4.4 Bodies and covers

4.41
iron.

442
physical and

443

mechanical properties.

The body and cover shall be made of a material having corrosion resistance at least equivalent to cast

Cover fasteners shall be made of steel, stainless steel, titanium, or other materials with equivalent

If non-metallic materials other than gaskets and seals or metals with a melting point less than 800 °C

form part of the body or cover, the valve assembly shall be subjected to a fire exposure test, as specified in
6.10. Following the fire exposure test, the sealing assembly shall open freely and fully and the valve shall

withstand th

444 |Itsh
indicates flo

4.5 Strength

4.5.1
internal hyd
specified in

452 Ifth

provide docyimentation showing that the calculated design load of any.fastener, neglecting the force req

to compress
when the va
shall be calc

If a full-
the innd

a)

b) Ifan“O

line of the “O”-ring or gasket.

4.6 Acces$s for maintenance

Means shall
adopted sha

4.7 Components

471 Any
be reassem
service.

P DOdY leakage test specitied In b.o.T without permanent detormation or fallure.

all not be possible to assemble the valve with the cover plate in a position which eitherimproj
v direction or prevents proper operation of the valve.

An assembled valve, with the sealing assembly blocked open, shall withstand, without rupturg

ostatic pressure of four times the rated working pressure for a period-ef 5 min, when teste
5.9.

b test in accordance with 6.9 is not done with standard produgtion fasteners, the supplier
the gasket, shall not exceed the minimum tensile strength specified in ISO 898-1 and ISO
ve is pressurized to four times the rated working pressure. The area of the application of pres

ulated as follows.

face gasket is used, the area of application of pressure is that extending out to a line defing
r edge of the bolts.

-ring seal or ring gasket is used, the area of application of force is that extending out to the ¢

be provided to permit acecess to working parts and removal of the sealing assembly. Any me
| permit ready maintenance by one person with a minimum of down time.

component which is normally disassembled during servicing shall be designed so that it ca
bled improperly without providing an external visual indication, when the valve is returng

perly

, an
d as

shall
uired
98-2
sure

d by

entre

thod

N not
ed to

4.7.2 Wit

disassembled and reassembled using tools normally employed by the trade.

473 Allc

474

4.7.5

omponents shall be non-detachable during normal operation of the valve.

Failure of the sealing assembly diaphragms or seals shall not prevent the valve from opening.

EYES 43 £ ] 4. Il 4 H= Aad £ £l ] 4 baoll kL kbl £ 1
UIc TALTPUUUIT Ul vadive oTdtlo, dil pdalito TClhiuTUu TUl TICTU TCUIaULCTTTITIHIU ofiall VS Lapdaulic Ul Uelng

Sealing surfaces of sealing assemblies shall have corrosion resistance equivalent to brass or bronze

and have sufficient width of surface contact to withstand ordinary wear and tear, rough usage, compression
stresses and damage due to pipe scale or foreign matter carried by the water.

4.7.6 Springs and diaphragms shall not fracture or rupture during 50 000 cycles of normal operation, when
tested in accordance with 6.2.

© I1SO 2005 — All rights reserved
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4.7.7 There shall be no sign, on visual examination, of damage to the sealing assembly after testing for the
operational requirements of 4.14 in accordance with 6.11.

4.7.8 When wide open, the sealing assembly shall bear against a definite stop. The point of contact shall be
located so that impact or reaction of the water flow will not permanently twist, bend or fracture valve parts.

4.7.9 Where rotation or sliding motion is required, the part or its bearing shall be made of a corrosion
resistant material. Materials lacking corrosion resistance shall be fitted with bushings, inserts or other parts
made of corrosion resistant materials at those points where freedom of movement is required.

4710 The sealing assembly shall close towards the seat when water flow ceases. Springs shall be

pernfittedto ensure futt-andproper seating.

4.8 | Leakage

4.8.1 There shall be no leakage, permanent distortion or rupture of a valve when)an internal pressure of
twice the rated working pressure is applied for 5 min with the sealing assembly opentin accordance with 6.8.1.
4.8.4 There shall be no leakage, permanent distortion or rupture of a valvé at an internal presgure of twice
the rated working pressure applied to the downstream side of the sealing assembly for 5 min with the
upstream end vented in accordance with 6.8.2.1.

4.8.3 A valve shall not leak while being subjected to an internal hiydrostatic pressure equivalenfto a column
of water 1,5 m high for 16 h in accordance with 6.8.2.2.

4.8.4 Sealing surfaces shall prevent leakage of water into the alarm port when the valve is {ested in the
ready position in accordance with 6.11.

4.9 [ Non-metallic components (excluding gaskets, seals and other elastomeric parts)

4.9.1 Non-metallic valve parts that affect proper valve function shall be subjected to the applicable ageing of
its npn-metallic parts, as described in 6.4 and 6.5, using separate sets of samples, as applicable| After aging,
a valve shall meet the requirements of 4.8, 4.13 and 4.14.4 when tested in accordance with tHe applicable
testg described in 6.6, 6.8 and 6.11,

49.2 There shall be no cracking, warping, creep or other signs of deterioration, which copld preclude
propgr operation of the valve.

4.10 Sealing assembly elements

4.10]1 A seal made of elastomeric or other resilient materials shall not adhere to the mating sjurface when
testgd in accorddnce with 6.3.1. Where the same design of seat is used for more than one sizg of valve, it
shalllbe permitted to only test the size with the highest stress on the seating surface.

4.10{2-~ Any non-reinforced elastomer forming the seal shall have the following properties when tested in
accordahee-with-6-3-2-and-the-appropriate-seetions 6HSO-37

a) maximum set of 5 mm when 25 mm long marks are stretched to 75 mm, held for 2 min and measured

b)

2 min after release;

either:

1)

100 mm); or

2)
75 mm);

© I1SO 2005 — All rights reserved
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c)

after exposure to oxygen for 96 h at (70 + 1,5) °C and 2,0 MPa (20 bar), the tensile strength and ultimate

elongation shall be not less than 70 % of the corresponding properties of specimens which have not been

heated i

d)

n oxygen, and any change in hardness shall not be greater than 5 type-A durometer units;

after immersion in distilled water for 70 h at (97,5 + 2,5) °C, the tensile strength and ultimate elongation

shall not be less than 70 % of the corresponding properties of specimens which have not been heated in
water and the change in volume of the specimens shall be not greater than 20 %.

4.10.3 A reinforced elastomeric sealing element shall be capable of being flexed without cracking or breaking
and shall have a change in volumetric expansion not greater than 20 % when tested in accordance with 6.3.2.

4.10.4 For
of the combi

4.11 Clear

4111 The
except wide
body and sg
with 6.14, 1
corrosion re

411.2 The

and the metal parts of a hinged sealing assembly when the valve is in thelclosed position. See Figure 1 b).

4.11.3 Any
deep.

411.4 The
0,125 mm. S

4.11.5 The
be not less t

4.11.6 Any

minimum diametrical clearance of not(ess than 0,7 mm in that portion over which the moving compq

enters the
continuously

4.11.7 Sea
maintain nof
less than 1,
stainless stq
provided by
blistering, dg

B composite of an elastomeric compound WIth one or more other components, the tensile Sire
hation shall be at least twice that of the elastomeric material alone.

ances

radial clearance between a hinged sealing assembly and the inside walls 'in every pos
open, shall not be less than 12 mm for cast iron bodies and shall not be ‘less than 6 mm
aling assembly are of cast iron or steel with corrosion protective coatings tested in accord
on-ferrous material, stainless steel or materials having equivalent\physical, mechanical
istant properties. See Figure 1 a).

e shall be a diametrical clearance of not less than 6 mm betiveen the inner edges of a sea

space in which the sealing assembly can trap debris beyond the seat shall be not less than 3

diametrical clearance (D, — D) between hingé pins and their bearings shall be not less
ee Figure 1 b).

total axial clearance between the clapper hinge and adjacent valve body bearing surfaces
han 0,25 mm. See Figure 1 c).

reciprocating guide components, which are essential to allow a valve to open, shall ha

fixed component and of not less than 0,05 mm in that portion of the moving compg
in contact with the fixédycomponent in the ready (set) position.

ing assembly guide’ bushings or hinge-pin bearings shall project a sufficient axial distan
less than 1,5-mm (Clearance 4) clearance between ferrous metal parts. See Figure 1. Clear
5 mm shalltbé permitted where adjacent parts are of bronze, brass, Monel 1) metal, aust
el, titanidm)," or similar corrosion resistant materials. When corrosion resistance of steel pa
a protective coating, the parts shall show no visible signs of deterioration of the coating sug

lamination, flaking or increased resistance to movement when tested in accordance with 6.14.

ngth

ition,
f the
ance
and

ring

mm

than

shall

ve a
nent
nent

te to
ance
pnitic
rts is
h as

4.11.8

If provided, a compensator shall be designed such that deposits or sediment will not readily

accumulate to an extent sufficient to interfere with its proper operation. There shall be sufficient clearances

between the

working parts to allow proper sealing of the main and any auxiliary valves.

4.12 Hydraulic friction loss

The maximum pressure loss across the valve at the appropriate flow given in Table 1, as tested by the
method of 6.7, shall not exceed 0,04 MPa (0,4 bar). If the pressure loss exceeds 0,02 MPa (0,2 bar), the
pressure loss shall be marked on the valve. See 7.3 ).

© I1SO 2005 — All rights reserved
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N\

R ]
RSN B D, N
-l > P D,
a) Radial clearance, Cg = R, — R4 b) Diametrical clearance, Cp = Dy — D,
2 3
( > )
L
1 A L, _ 1
- Ly -

Key
1 alve body
2 gin
3 dealing\assembly
4 Rushings

c) Total axial clearance, Cyp
Ctp =Ly — Lg; Clearance 4 = (Ly — L,)/2

Figure 1 — Types of clearances (continued)

© I1SO 2005 — All rights reserved 7
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N

e =i

A
Ly
1

A
Y

- Ly ; 1
B L, .-
B Ls |
Key
1 valve body
2 pin
3 sealing agsembly
4 bushings

d) Inside bushing dimensions

Figure 1

Table 1 — Required flow rates for pressure drop determination

Nominal valve'size Flow rate
mm I/min
40 380
50 590
65 1000
80 1510
100 2 360
125 3686
150 5300
200 9920
250 14 720

4.13 Endurance

The valve and its moving parts shall show no sign of distortion, cracks, loosening, separation or other sign of
failure, following 30 min of water flow in accordance with 6.11.2.2.

8 © I1SO 2005 — All rights reserved
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4.14 Operational performance

414.1 The valve shall operate correctly, without adjustment, at service pressures within the range of
0,14 MPa (1,4 bar) to the rated working pressure and flow velocities up to 5 m/s, when tested to meet the
requirements of this section.

4.14.2 The valve shall meet the requirements of 4.14.3 and 4.14.4 when tested before and after the
hydrostatic pressure test.

4.14.3 The valve with associated trim shall not signal an alarm when discharge takes place downstream from
the wet alarm valve at a flow rate of 15 I/min with a service pressure of 0,14 MPa (1,4 bar) when tested in

accordance with b.11.2.2.

4.14}4 The valve with associated fittings shall signal an alarm when continuous discharge
downstream from the wet alarm valve at flow rates of

a) PO I/min at a service pressure of 0,14 MPa (1,4 bar);
b) BO I/min at a service pressure of 0,7 MPa (7 bar);
c) (170 I/min at a service pressure of 1,2 MPa (12 bar);

when tested in accordance with 6.11.2.2.

414
devi
devi
mec
6.11

414
0,14
asse
acco

414

valvg¢ when tested in accordance-with 6.11.2.2.

414
6.11

4.15 Drains

415
is in

5 Valves without a retard device shall initiate continuous:operation of mechanical and ele
es within 15 sec from the time that the downstream™valve is opened. Wet alarm valves
es shall initiate continuous operation of electricalalarm devices between 5 sec and 90
hanical devises a maximum of 90 sec, after the wet'alarm valve opens when tested in acc
2.2.

6 The ratio of service pressure to system pressure shall not exceed 1,16:1 at service

MPa (1,4 bar), 0,7 MPa (7 bar) and 1,2 MPa (12 bar), as measured by the opening of
mbly and pressure equalization upsiream and downstream of the sealing assembly wh
rdance with 6.11.2.1.

7 The valve shall stop waterflow to audible alarm devices on cessation of water flow downs

8 The valve shall transmit successive alarms without requiring resetting when tested in acc
2.2.

1 Thewalve shall be provided with a tapped opening to drain water from the valve body wh
stalledtin any position specified or recommended by the manufacturer. The minimum openi

takes place

ctrical alarm

with retard
sec, and for
brdance with

pressures of
the sealing
en tested in

tream of the

pbrdance with

en the valve
ng size shall

be 2

D ‘Mm nominal.

4.15.2 Drain openings on valves shall be permitted to be used for draining the system pipework when sized
in conformance with applicable system installation standards.

4.15.3 Means shall be provided to automatically drain the piping between the valve, or any alarm shut-off
valve, and the water motor alarm or water motor transmitter.

4.16 Alarms

4.16.1 A valve shall actuate its associated mechanical and electrical alarm devices at flow velocities through
the valve up to 5 m/s, based on nominal pipe size, at inlet supply pressures of 0,14 MPa (1,4 bar) to the rated
working pressure, when tested for operation in accordance with 6.11.2.2.
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4.16.2 The valve shall provide at least a pressure of 0,05 MPa (0,5 bar) at its alarm port at a service
pressure of 0,14 MPa (1,4 bar) while actuating relevant alarm devices, when tested in accordance
with 6.11.2.2.

4.17 Retard device

4.17.1 Rated working pressure

The rated working pressure shall be not less than 1,2 MPa (12 bar).

4.17.2 Strepgth

A retard deVice shall withstand an internal hydrostatic pressure of twice the rated working pressure for % min
without failufe or leakage, when tested in accordance with 6.13.1.

4.17.3 Strainer

A strainer made of corrosion-resistant material shall be provided where water passages in retard devices are
6 mm or les$ in diameter. The maximum dimension of a hole in the strainer shall ngbexceed two-thirds gf the
diameter of {he smallest orifice protected by the strainer. The total area of the openings in the strainer shall be
at least 20 times the area of the openings which the strainer is designed to protect.

4.17.4 Support

A retard deV
shall be stat

4.17.5 Connections

41751 A
alarm device

4.17.5.2 A1
locked or s¢
closed posit

4.17.6 Retard chamber drain

A retard chs
with water {q
shall not exa

4.17.7 Comlponents

ice shall include means for its support. If piping is used for this support, the pipe size and le
bd on the instruction charts provided with the wet alatni valve.

ngth

tapped opening suitable for a pipe size not less than 20 mm shall be provided for connectipn of

S.

n be
and

y control valve fitted between a wet alarm valve and a retard device shall be of a type that c3
aled in an open position. It shall also have external means for visual indication of the oper]
ons.

filled
here

mber shall be ¢rovided with means for automatic draining. The time for a retard chamber
its alarm level; including associated trim specified by the manufacturer, to drain to atmosy
eed 5 min-when tested in accordance with 6.13.2.

EO-Aa0

4.17.71
when tested

417.7.2

in accordance with 6.2.

Where practical, any component which is normally disassembled during servicing shall be

designed such that it cannot be reassembled improperly.

417.7.3

All parts intended for field replacement shall be capable of being disassembled and reassembled

using tools normally employed by the trade.

417.7.4

After aging of the non-metallic parts, as described in 6.4, a retard device shall meet the

requirements of 4.14, when tested in accordance with 6.11.

417.7.5

After aging of the non-metallic parts, as described in 6.5, a retard device shall meet the

requirements of 4.14, when tested in accordance with 6.11.

10
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4.18 Water motor alarms

4.18.1 General

418.1.1 A water motor alarm shall be designed so that it can be readily installed and serviced without
damage, using non-specified tools.

Subassemblies intended to be assembled in the field as a unit shall be capable of being joined together
without misalignment and without requiring any of the parts to be drilled, welded, or otherwise altered except
for a part required to be cut in length and/or threaded.

4.18/1.2 After aging of its non-metallic parts (excluding gaskets and seals), as described in6{4 and 6.5, a
watefr motor alarm shall show no cracking, warping, creep or other signs of deterioration that.may |preclude the
propgr operation of the water motor alarm.

Matgrials shall be resistant to the effects of temperature within the range of —35.°C’ to +60 °¢ and to the
effedts of sunlight excluding effects on colour.

4.18/1.3 Water motor alarm bearings shall be self-lubricating. All moving parts shall regpire minimal
mairjtenance.

4.18/1.4 Any water motor having a non-metallic bearing or Peltefy wheel shall be tested in ap assembled
condjition in accordance with 6.12.4, following which it shall operate first at 0,05 MPa (0,5 bar)|[and then at
1,2 NMIPa (12 bar) for periods of 5 min each.

4.18|2 Connections

4.18{2.1 A water motor gong body shall have a.threaded opening for the water supply conpection of at
least 20 mm nominal bore diameter. The water supply connections shall not leak or rupture when tested at
2,4 NPa (24 bar) in accordance with 6.12.3.

4.18[2.2 A water motor gong body shall-have a threaded opening for the water drain connectipn of at least
50 times the area of the water nozzle orjet.

4.18]3 Nozzles and strainers

Nozzles shall have a diameter of not less than 3 mm and shall be made of corrosion-resistant material. Sumps,
strainers or other means-of-preventing foreign matter from entering the nozzle or jet shall be agcessible for
cleaning. Strainers shall’\be of corrosion-resistant material. The strainer shall have openings with{a maximum
dimgnsion not exceéding two-thirds of the nozzle or port diameter. The total area of the opehings in the
straiper shall be atdeast 10 times the nozzle or port area.

4.18/4 Operation

A water,motor and gong shall operate satisfactorily for the periods specified in Table 2, when tested in
accordancewith 67424

Rotation of the striker shall commence at a pressure not greater than 0,035 MPa (0,35 bar) measured at the
entrance to the nozzle.

4.18.5 Bodies and covers

A cover, housing or other means shall be provided to protect the operating mechanism of a motor water alarm
against weather, birds and vermin.
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4.18.6 Audibility

The average of three audibility test readings at positions A, B and C shall not be less than 85 dB (A), at a
pressure of 0,2 MPa (2 bar) and above at a 3 m distance, with no individual reading less than 80 dB (A). See
Figure 2. The average of the three audibility test readings shall be not less than 70 dB (A) at a pressure of
0,05 MPa (0,5 bar), when tested in accordance with 6.12.2.

5 Production testing and quality control

5.1
ensure that
the originally

It shall be the responsibility of the manufacturer to implement and maintain a quality control program to
production continuously meets the requirements of this part of ISO 6182 in the same manner as
tested samples.

5.2 Every|lmanufactured valve shall pass a hydrostatic body test for a period not less than 1 min-at twicg the

rated workin

5.3 Follow
verify correc

5.4 Every

pressure of
1 min.

6 Tests

6.1 Samg

A represent

6.2 Spring and diaphragm test

Subject the
The compon

the sealing assembly shall be rotated off the seat to a 45° angle and slowly return to the closed position

internal byp
Diaphragms

6.3 Seali

6.3.1 Rele

With the va

g pressure without leakage.

ing the hydrostatic body test of 5.2, every manufactured valve shall passCan operation tg
E functioning, including flow from the alarm port.

manufactured valve shall withstand, without leakage at the valvelseat, an internal hydro
wice the rated working pressure applied downstream of the clapper for a period of not less

les

tive sample of each size of valve shall be subjected to the following tests.

5pring or diaphragm in the normal mounting to 50 000 cycles of normal operation in air or w
ents shall not be operated at'a rate exceeding 6 cycles per minute. For sealing assembly sp

Ass springs, the bypass ‘shall be operated from the full open position to the closed pos
shall be flexed from‘the normally open to the normally closed position.

ng elementdests

ase test

ve~in*a normal working position and the sealing assembly in the closed position, a hydro

st to

static

than

ater.
ings,
. For
ition.

static

pressure of

OOt

ring

this period, the water temperature shall be maintained at 87 + 2 °C by an immersion heater or other suitable
heating device. Provisions shall be made to maintain the water in the inlet end of the valve at atmospheric
pressure.

Upon completion of this period of exposure, the water shall be drained from the valve and the valve shall be
allowed to cool to ambient temperature for at least 24 h. With the outlet end of the valve at atmospheric
pressure, a hydrostatic pressure of 0,035 MPa (0,35 bar) shall be gradually applied to the inlet end of the
valve. The sealing assembly shall move off the seat and no piece of the seal, other than colour shall adhere to
the mating surface.

Where the same design of a seal is used for more than one size of valve, only a sample of the size with the
highest stress on the seating surface shall be tested.
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Dimensions in millimetres
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a) Side view
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b) Top view

Key

1 plywood, 19 x 1 000 x 1 000
2 sound meter

3 water motor gong

4  paved surface

A, B, C are test positions.

Diameter of piping to be required by manufacturer.

Figure 2 — Installation for audibility test
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6.3.2 Non-reinforced elastomeric sealing element test

Prepare sixteen test specimens in accordance with 1ISO 37. Four samples shall be used to satisfy each of the
following requirements:

a) 4.10.2 a);

b) 4.10.2b) 1) or 4.10.b) 2);

c) 4.10.2c);

d) 4.10.2d)

6.3.3 Reinforced elastomeric sealing element test

The volume [of eight reinforced elastomer sealing elements shall be measured. Each samplefshall be uniquely
identified. Fpur samples shall be exposed to an atmosphere of oxygen in accordance with ISO 188|at a

pressure of |2 MPa (20 bar) for 96 h at 70 °C. The remaining four samples shall be ‘submerged in b
distilled water for 70 h. Following the exposure, the samples shall be allowed to cool to room temperatute for
at least 24 . The volume of each shall be measured. Each sample shall then be_bent back upon itsglf by
hand three times in the same direction around a rod having a diameter four to fiveé.times the material thickness.

iling

6.4 Warm water aging test for non-metallic components (excluding gaskets and seals and
other elasfomeric parts)

Four untestdd samples of each component shall be immersed in tap water at 87 + 2 °C for 180 days.

If a materi
deterioration
longer perio

bl cannot withstand the temperature indicated without excessive softening, distortior
, @ water aging test shall be conducted at a\lewer temperature, but not less than 70 °C,
I of time. The duration of exposure shall be-calculated from Equation (1):

or
for a

t=74 857 e 0,069 3T (1)

where

t is the exposure duration, expressed in days;

e s the base of natural logarithms (= 2,718 3);

T s the test temperaturejexpressed in degrees centigrade.
NOTE T
approximately

(t - 10) °C.

on is
ife at

his equation isnbased on the 10 °C rule, i.e. for every 10 °C rise, the rate of a chemical reacti
doubled. When applied to plastic aging, it is assumed that the life at a temperature, ¢, in °C is half the

The sample

minimum of

5 shallibe removed from the water and allowed to cool to room temperature for examination

for a

24)h. The components shall be examined for cracking, warping, creep, or other sigr

s of

deterioratio

whichwoutd preciuae the proper operation of the device. The parts are tnen 1o De asse

bled

into valves and shall comply with the requirements of 4.8.1 and 4.14, when tested in accordance with 6.7 and
6.10.

6.5 Air aging test for non-metallic components (excluding gaskets and seals and other
elastomeric parts)

Four untested samples of each component shall be aged in an air oven at 120 + 2 °C for 180 days. The
samples shall be tested in contact with the mating materials under stresses comparable to the intended use at
rated working pressure. The components shall be supported so that they do not touch each other or the sides
of the oven.
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If a material cannot withstand the temperature indicated without excessive softening, distortion, or
deterioration, a water aging test shall be conducted at a lower temperature, but not less than 70 °C, for a

longer period of time. The duration of exposure shall be calculated from Equation (2):

t =737 000 e —0,069 3T (2)
where

t is the exposure duration, expressed in days;

e is the base of natural logarithms (= 2,718 3);

o al H 4l 4 + 4 4 P &l F'H 2l

[ o UG 1CTol LUIII'JUIGLUIU, CI\pIUOOUU LLIL UUUIUUO UCIILIUIGUU-
NOTE This equation is based on the 10 °C rule, i.e. for every 10 °C rise, the rate of a e¢hemical reaction is
apprgximately doubled. When applied to plastic aging, it is assumed that the life at a temperature, #{in°C is|half the life at

(-1

The
24 h
warp
partd
in ag

6.6

Usin
toler:
com

6.7

Instq
pres

Mea
show
mea
pres
pres

6.8

6.8.1

Inst3
oper
5mi

D) °C.

All post-exposure tests shall be conducted within 72 h. The components shall*be examined
ing, creep, or other signs of deterioration which would preclude the proper operation of the
are then to be assembled into valves and comply with the requirements of 4.8.1 and 4.14,
cordance with 6.7 and 6.10.

Endurance test

j the test apparatus described in 6.5, adjust the flow rate to.the appropriate value given in T3
hnce of +8 %. Sustain a water flow through the valve at.this rate for (30 +8) min. Examine
bliance with the requirements of 4.13.

Hydraulic friction loss test

ure-measuring device accurate to + 2 %.

sure and record the differential préssure across the valve at a range of flows above and bel
n in Table 1. Replace the valve ‘in the test apparatus by a section of pipe of the same nom
sure the differential pressurétover the same range of flows. Using graphical methods, ds
sure drops at the flows shown in Table 1. Record the hydraulic friction loss as the difference
sure drop across the valve-and the pressure drop across the replacement pipe.

Valve leakage and deformation tests

Body leakage test

Il the valve in a pressure test apparatus with the sealing assembly in the open position.
ings in-the valve body. Apply hydrostatic pressure of twice the rated working pressure fo
 and. inspect the valve during this time for signs of leakage. The valve shall conform to the

of 4.

samples shall be removed from the oven and shall be allowed to cool to roontemperature for at least

for cracking,
device. The
when tested

ble 1, with a
the valve for

[l the valve in a test apparatus using(piping of the same nominal diameter. Use a differential

bw the flows
nal size and
ptermine the
between the

Blank off all
a period of
equirements

1

6.8.2 Valve leakage and deformation test

Fit the valve under test with appropriate trim, including any external compensator and blank off the
downstream outlet connection.

6.8.2.1 Fit a connector and bleed valve to enable the downstream portion of the valve to be
hydrostatically pressurized. Plug all other connections on the portion of the valve downstream of the sealing
assembly. Apply an internal hydrostatic pressure of twice the rated working pressure downstream of the
closed sealing assembly for a period of 5 min. Place a sheet of paper under the valve. Leakage past the
sealing assembly will be indicated by wetting of the paper.

Examine the alarm outlet for leakage.
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6.8.2.2 Fit the valve outlet connection with an open-ended rise pipe and any trim which includes an
external compensator.

With the clapper assembily in the closed position, fill the rise pipe with water to a level 1,5 m above the sealing
assembly centre. Place a sheet of paper under the valve assembly. Leakage past the sealing assembly will be
indicated by wetting of the paper. Test the valve in its intended position or positions of use and check for
leakage after testing for 16 h.

6.8.2.3 Fit the valve with a connector on the inlet side of the sealing assembly and a bleed valve on the
outlet side. Blank off or plug all other openings. Apply a hydrostatic pressure of twice the rated working
pressure. Examine the valve for leakage for a period of 5 min. Release the pressure and examine the internal
component far leakage permanent distortion or rupture

6.9 Body|strength test

For the purgose of this test, standard production bolts, gaskets and seals may be replaced by,components

shall

capable of y
be suitably b

There shall
connection

assembly bl
the rated wa

ithstanding the test pressure. The valve inlet and outlet connections and all other,openings
lanked off or plugged.

be a connection for hydrostatically pressurizing the assembled sample valve at the
and a means of venting air and pressurizing fluid at the outlet conbection. With the se
bcked open, the sample valve assembly shall be internally hydrostatically pressurized at 4 {
rking pressure, but not less than 4,8 MPa (48 bar), for a period ©f 5 min. The valve shall cor

inlet
aling
imes
form

to the requirements of 4.5.1.

6.10 Fire gxposure test

Mount the v nd B.

Fill the pipey

blve horizontally with body openings sealed as shown-in Figure 3. Open shut-off valves A a
vork and valve with water. Open the test valve to yent all air.

Dimensions in millinetres

@65

Key
1
2
3

shut-off valve A
test valve
shut-off valve B

Figure 3 — Fire test installation

Close valve A and valve B.
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Position a fire tray, having a surface area not less than 1 m2, centrally beneath the sample valve. Place a
sufficient volume of a suitable fuel in the tray to give an average air temperature between 800 °C and 900 °C
around the valve for a period of 15 min after a temperature of 800 °C is reached.

Measure the temperature with a thermocouple positioned 10 mm from the surface of the sample valve on a
horizontal plane parallel to the axis at the mid-point between the mounting connections.

CAUTION — Ensure the test valve remains open to atmosphere while testing to permit venting of any
pressure build-up.

Ignite the fuel and, 15 min after 800 °C is attained, remove the fire tray or extinguish the fire. Starting within
1 mirof extimguishment, or rTemovat of the tray, coot the sampte vaive by ffowing o0t mimof Water through
the pipework for 1 min. Test the sample valve with an internal hydrostatic pressure by the method of 6.8.1.
Gaskets and seals may be replaced for this hydrostatic test. The valve shall conform to theyrequirements of
44.2.

6.11 Operational test

6.11|{1 General

Subject the valve to a series of operational tests at water service pressures of 0,04 MPa (0,4 baf), 0,14 MPa
(1,4 par) and from 0,2 MPa (2 bar) to the rated working pressure in‘increments of 0,1 MPa (1 bdr), using the
test installation shown in Figure 3.

6.11{2 Wet alarm valve installation

Instg4ll the wet alarm valve in the apparatus generally depicted in Figure 3. Additionally, install gn alarm line
shutjoff valve, alarm line drain and mechanical and_electrical alarm devices recommended as suitable by the
manpfacturer.

Before beginning the test program, clean sealing assembly seats and seat rings and all other opgrating parts.
Seat|the main sealing assembly member. Bolt the cover plate in place. Fill the valve with water and equalize
upstream and downstream pressures. (Fully open the main water supply valve and check for leakage into the
alarm port.

Use the alarm devices to determine that the operational requirements of 4.16 are satisfied. Examine the wet
alarm valve after completion of-the tests for damage to the sealing element.

6.11{2.1 Ratio test

Apply a service._pressure (0,14 + 0,0028) MPa [(1,4 + 0,028) bar]. Release a small flow of water from the
dowLIstream side of the wet alarm valve and record the maximum achieved differential pregssure to an

accuracy ofs+2 %. This is indicated by the maximum value of differential pressure obtained jusgt before the
valve opens:
Calcutate theratio; Ry &S giverrim Equation(3):

Rp =Ps / (ps - Apmax) )

where

ps is the service pressure;
Appax IS the maximum differential pressure.

Repeat the test at service pressures of 0,7 MPa (7 bar) and 1,2 MPa (12 bar). The valve shall conform to the
requirements of 4.14.7.
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18 Key
1 wetalarm valve
2 alarm port
17 3  tee connection to drain and drain |valve
(if not fitter with retard chamber or|trim)
16 4 retard chamber (if fitted)
5 alternate piping for system wijthout
retard chamber
6  cross fitting
7  pipe nipple (252 maximum length)
8  pressure switch [0,05 MPa (0,5 bgr)]
2 20 9 tee control
15 10 pressure gauge for monitoring| line
1 3 pressure
21 11 pipe nipple (77 maximum length)
\ 12 ball valve

19 { ! 13
29 14
15

16
O 8 v
s

21
22

b)

pipe  t0o __ water __motor alarm
(< 0,5 length)

water motor alarm

control valve (normally part of trim)
flow measure device

control valve (quick-opening type)
control valve

differential pressure measuring device
retard device

elbow

auto drip

Figure 4 — Installation for operational tests
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