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Foreword

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

Part 8:
Requirements and test methods for pre-action dry alarm
valves

1 Bcope

This|document specifies performance requirements, methods of test and marking reguireménts for pre-
actign dry alarm valves, valve sets and manufacturers’ specified relevant trisn|used in n¢n-interlock
pre-action automatic fire protection systems. Performance and test requiréments for other auxiliary
components or attachments to pre-action dry valves are not covered by this‘document.

2 Normative references

The [following documents are referred to in the text in suchfa)way that some or all of their content
condtitutes requirements of this document. For dated referéences, only the edition cited ppplies. For
undgted references, the latest edition of the referenced de¢titment (including any amendme;[ts) applies.

[SO 898-1, Mechanical properties of fasteners made oficarbon steel and alloy steel — Part 1: Rolts, screws

and ktuds with specified property classes — Coarse thréad and fine pitch thread

ISO B98-2, Mechanical properties of fasteners-made of carbon steel and alloy steel — Part 2: Nuts with
specffied property classes — Coarse thread and fine pitch thread

3 [lerms and definitions
For the purposes of this documeént, the following terms and definitions apply.

ISO @nd IEC maintain terminelogical databases for use in standardization at the following addresses:

— [SO Online browsingplatform: available at https://www.iso.org/obp

— |EC Electropedia: available at http://www.electropedia.org/

3.1
alarm deyice
mechanicdl or electrical device to sound an alarm upon operation of the valve

3.2
anti-reseat latch

mechanical device that prevents the sealing assembly from returning to its closed position after
operation

3.3

automatic drain valve

normally open device that vents the intermediate chamber of a valve to the atmosphere when the valve
is in the ready position, and limits water flow from the chamber after the valve has tripped

© IS0 2019 - All rights reserved 1
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3.4
clapper
type of sealing element

Note 1 to entry: See 3.16.

3.5

corrosion-resistant material

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

3.6
differentiall
ratio of seryice pressure to system air pressure (expressed as gauge pressures) at the trip point

Note 1 to entry: See 3.20.

3.7
differentiall-type valve
type of valvle in which air pressure in the system acts directly and/or indirectly en'the sealing assembly
to maintain|it in the closed position

Note 1 to enflry: The air seat of the sealing assembly is of equal or larger diamefer than the diameter of the Water
seat of the spaling assembly, with the two separated by an intermediate_¢hamber maintained at atmospheric
pressure.

3.8
flow velocity
speed of witer flow through a valve, expressed as the equivalent water velocity through a pipe of the
same nominal size as the valve

3.9
intermedigte chamber
part of a vplve which separates the air and/or water sealing assembly seating surfaces and s at
atmospherif pressure when the valve is in the ready condition

3.10
mechanicall-type valve
type of valve in which the air pressure in the system acts on the sealing assembly and linking mechafpism
to maintain|it in the closed position

3.11
non-interlgck pre-action-System
automatic fire proteetion system in which water is admitted to the system upon either activgtion
of a supplemental-detection system or loss of system pressure in combination with failure of the
detection system

3.12
pre-action valve set

pre-action alarm valve or valve combination which holds air in a closed sprinkler system and which is
opened by combination of sprinkler release and/or release system activation

3.12.1

pre-action valve Type A - non-interlocked

valve assembly which, under normal operating conditions, opens when either the release system or a
sprinkler operates

1) Monel® is a trademark of Special Metals Corporation and is an example of a suitable product available
commercially. This information is given for the convenience of users of this document and does not constitute an
endorsement by ISO of this product. Equivalent products may be used if they can be shown to lead to the same
results.

2 © IS0 2019 - All rights reserved
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3.12.2
pre-action valve Type B1 - single-interlocked with fail safe

valve assembly which, under normal operating conditions, opens only on the activation of a release system

Note 1 to entry: Type B1 valves operate as a dry system in the event that the release system fails.

3.12.3
pre-action valve Type B2 - single-interlocked without fail safe

valve assembly, which under normal operating conditions, opens only on the activation of a release system

Note 1 to entry: Type B2 valves can only be manually operated in the event that the release system fails.

3.124

pre-action valve Type C1 - double-interlocked with fail safe

valvge assembly, which under normal operating conditions, opens when both the release sy
sprinkler have operated

Note|1 to entry: Type C1 valves operate as a dry system in the event that the releaselsystem fails.

3.125

pre-action valve Type C2 - double-interlocked without fail safe

valvge assembly, which under normal operating conditions, opens when both the release sy
sprinkler have operated

Note|1 to entry: Type C2 valves do not operate as a dry system and can only be manually operated
that the release system fails.

3.13
priming water
watgr used to seal a sealing assembly and prevent-cementation of working parts

sealing assembly seat ring

rstem and a

rstem and a

in the event

hnd system

the reverse

main fixed sealing element of a valve which prevents the reverse flow of water and which m
pressure in the system piping

3.18
service pressure
static water pressure at the inlet to a valve when the valve is in the ready condition

3.19
system pressure
pressure at the main outlet of a valve when the valve is in the ready condition

3.20
system air pressure
static air pressure in the system piping when the valve is in the ready condition

© IS0 2019 - All rights reserved
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3.21
trim

8:2019(E)

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

assembly

3.22
trip point

point at which a valve operates, admitting water into the system, measured in terms of the system air

pressure at

3.23
water-mot
hydraulical

4 Requi

4.1 Nom

The nomind

connection

a given service pressure

ratarm
y actuated device which provides a local audible alarm as a result of a flow through.av

rrements

inal sizes

| size of a pre-action alarm valve set shall be the nominal diameter of the inlet and o
,i.e. the pipe size for which the connections are intended. The sizes shall be 40 mm, 50

65 mm, 80 ;nm, 100 mm, 125 mm, 150 mm, 200 mm, 250 mm, or 300 mm_, The diameter of the watef

through thg

4.2 Conn

4.2.1 Al
valve set.

4.2.2 The

sealing assembly seat ring(s) may be less than the nominal 3size.
ections

ronnections shall be designed for use at the rated working pressure of the pre-action a

dimensions of all connections shall conferm to the applicable requirements of Internati

Standards. [f International Standards are not applicable, national standards may be used.

4.2.3 An ¢pening with a nominal diameter not smaller than 15 mm shall be provided for an alarm

connection.

424 Ifp

external me

Fiming water is required to seal the downstream side of the sealing assembly, intern
ans shall be provided to allow the introduction of the priming water.

4.2.5 Medgns shall be previded to prevent water columning and to check the level of priming wat
required).
4.2.6 Suitpble neans shall be provided to facilitate testing of alarms without tripping the valve.

alve

utlet

mm,

way

arm

onal

line

bl or

er (if

4.2.7 For differential-type pre-action alarm valve sets, suitable means shall be provided to vent water
from the intermediate chamber and to prevent a partial vacuum between the upstream and downstream
sealing elements of the sealing assembly.

4.3 Rated working pressure

4.3.1 The

4.3.2

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

equipment provided the valve is marked with the lower working pressure. See 7.3 f).

Inlet and outlet connections may be machined for lower working pressures to match installation

© ISO 2019 - All rights reserved
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4.4 Body and cover

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

4.4.2 Cover fasteners shall be made of steel, stainless steel, titanium, or other materials with equivalent
physical and mechanical properties.

4.4.3 Non-metallic materials other than gaskets, diaphragms and seals or metals with a melting point
less than 800 °C shall not form part of the valve body or cover.

4.4.4 It shall not be possible to assemble the valve with the cover plate in a positien which either
improperly indicates flow direction or prevents proper operation of the valve.

4.5 | Strength

4.5.1 Anassembled pre-action alarm valve set, with the sealing assembly-blocked open, shall withstand,
withlout rupture, an internal hydrostatic pressure of four times the ratedworking pressure for a period of
5 min when tested as specified in 6.8.

4.5.2 Ifthetestin accordance with 6.8 is not done with production fasteners, the supplier shall provide
docymentation showing that the calculated design load of any fastener, neglecting the force|required to
compress the gasket, does not exceed the minimum tensile.strength specified in ISO 898-1 and ISO 898-2
whep the valve is pressurized to four times the rated~working pressure. The area of the application of
prespgure shall be calculated as follows:

a) [fafull-face gasket is used, the area of application of pressure is that extending out to a |ine defined
by the inner edge of the bolts.

b) [fan “O”-ring seal or ring gasket is.used, the area of application of force is that extending out to the
Centreline of the “O”-ring or gasket.

4.6 | Access for maintenance

Meaps shall be provided(to permit access to working parts and removal of the sealing assembly. Any
method adopted should-permit ready maintenance by one person.

4.7 | Components

4.7.1 Any-component thatis normally disassembled during servicing shall be designed so that it cannot
be r¢assembled improperly without providing an external visual indication when the valve is|returned to
servjce:

4.7.2 With the exception of valve seats, all parts intended for field replacement shall be capable of
being disassembled and reassembled using tools normally employed by the trade.

4.7.3 All components shall be non-detachable during normal operation of the valve.
4.7.4 Failure of the sealing assembly diaphragms or seals shall not prevent the valve from opening.

4.7.5 Seat surfaces of sealing assemblies shall be made of a corrosion-resistant material 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.

© IS0 2019 - All rights reserved 5
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4.7.6 Springs and diaphragms shall not fracture or rupture during 5 000 cycles of normal operation
when tested in accordance with 6.2.

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 6.10 and 6.12.

4.7.8 When wide open, the sealing assembly shall bear against a definite stop. The opening of the valve
or reaction of the water shall 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 orygqther
parts made jof corrosion-resistant materials at those points where freedom of movement is required,

4.7.10 Avdlve having a differential ratio of the sealing assembly exceeding of 1,16-to-1 for,awater sefvice
pressure rapge of 0,14 MPa (1,4 bar) or the minimum service pressure [see Clause 8.d}}, whichever is
greater, to the rated working pressure shall be provided with an anti-reseat latch that prevents the yalve
from resetting automatically. The valve shall require manual means to return the/valve to the ready [set)
condition.

4.7.11 A valve having a differential ratio of 1,16-to-1 or less over a water service pressure range of
0,14 MPa (1,4 bar) or the minimum service pressure [see Clause 8 d) J{whichever is greater, to the gated
working prgssure (1,4 bar to 12 bar) shall be provided with means to ptevent the valve from automatikally
returning tq the ready (set) condition and to permit draining of the,pipework after the valve has trigped.
Manual medns shall be provided to return the valve to the ready; (set) condition.

4.8 Leakpge

4.8.1 Thelre shall be no leakage, permanent distortion or rupture of a valve when an internal pregsure
of twice the rated working pressure is applied fot-5 min with the sealing assembly open when tested in
accordance|with 6.7.1.

4.8.2 No leakage shall be permitted across the sealing assembly into the intermediate chamber orjinto
the alarm pprt when tested in accordance with 6.7.2. There shall be no leakage, permanent distortign or
rupture of 4 valve at an internal pressure of twice the rated working pressure applied to the upstfeam
side of the dealing assembly for-2-l/ with the downstream end pressurized in accordance with 6.7.2.

4.8.3 Medhanical type preraction alarm valve sets shall show no signs of leakage, permanent distortion
or structurgl failure whén subjected to an internal hydrostatic pressure of twice the rated working
pressure applied for(a)period of 2 h to the upstream end of the valve with the sealing assembly clpsed
and the doynstream end vented in accordance with 6.7.3. Following this test, the valve shall opg¢rate
in accordanice #vith 4.14 when tested once in accordance with 6.9.4.2 at a service pressure of 0,2 [MPa
(2 bar).

4.8.4 Mechanical type valves shall withstand, without leakage, permanent distortion or structural
failure, an internal hydrostatic pressure of twice the maximum air pressure specified by the manufacturer
for a period of 5 min applied to the downstream side of the valve with the sealing assembly closed in
accordance with 6.7.4. Following this test, the valve shall operate in accordance with 4.14 when tested
once in accordance with 6.9.4.2 at a service pressure of 0,2 MPa (2 bar).

4.8.5 Differential type valves shall withstand, without leakage, permanent distortion or structural
failure, an internal hydrostatic pressure of twice the rated working pressure for a period of 5 min applied
to the downstream side of the valve with the sealing assembly closed in accordance with 6.7.5. Following
this test, the valve shall operate in accordance with 4.14 when tested once in accordance with 6.9.4.2 ata
service pressure of 0,2 MPa (2 bar).

6 © IS0 2019 - All rights reserved
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4.9 Non-metallic components (excluding gaskets, diaphragms, 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 non-metallic parts as described in 6.4 and 6.5 using separate sets of samples, as applicable.

After ageing, a valve shall meet the requirements of 4.8, 4.13 and 4.14.4 when tested in acco
the applicable tests described in 6.6, 6.8 and 6.11.

4.9.2 There shall be no cracking, warping, creep, or other signs of deterioration that ca

proper operation of the valve.

rdance with

n preclude

4.1(0 Sealing assembly elements

4.10.1 A seal made of elastomeric or other resilient materials shall not adhere, to"the ma

whep tested in accordance with 6.3.1. Where the same design of seat is used, for‘more than

valve, it shall be permitted to test only the size with the highest stress on the(seating surface.

4.10.2 Sealing surfaces shall prevent leakage of water into the alarm,port when the valve is {

readly position in accordance with 6.10.

4.11 Clearances

4.114.1 The requirements in 4.11 are applicable to hinged, clapper-type valves only.

4.11.2 The radial clearance between a hinged sealing assembly and the inside walls in ev
except wide open shall not be less than 12 mim“or cast iron bodies and shall not be less
if the body and sealing assembly are of castiron or steel with corrosion protective coatin
accofrdance with 6.13, non-ferrous material, stainless steel or materials having equivale
mechanical and corrosion-resistant properties. See Figure 1 a).

4.11.3 There shall be a diametrical clearance [see Figure 1 b)] between the inner edges
ring|and the metal parts of theysealing assembly when in the closed position (excluding 3
mechanisms) as follows:

for compression sfiap-type sealing assemblies of corrosion-resistant materials, the
Clearance shall Beqiot less than 0,7 mm;

for other typesof sealing assemblies, the diametrical clearance shall be not less than 3

ting surface
one size of

ested in the

bry position
than 6 mm
gs tested in
nt physical,

of the seat
iny latching

diametrical

mim.

4.11'}'4 Any<space in which the sealing assembly can trap debris beyond the seat shall be nfot less than
3 min déep.

4.11.5 The diametrical clearance between hinge pins and their bearings shall be not less than 0,125 mm.

4.11.6 The total axial clearance between the clapper hinge and adjacent valve body bearing surfaces

shall be not less than 0,25 mm. See Figure 1 c) or Figure 1 d).

4.11.7 Any reciprocating guide components, which are essential to allow a valve to open,

shall have a

minimum diametrical clearance of notless than 0,1 mm in that portion over which the moving component

enters the fixed component and of not less than 0,04 mm in that portion of the moving
continuously in contact with the fixed component in the ready (set) position. (see Figure 2).

component

4.11.8 Sealing assembly guide bushings or hinge-pin bearings shall project a sufficient axial distance to
maintain not less than 1,5 mm (bushing projection) clearance between ferrous metal parts (see Figure 1).

© IS0 2019 - All rights reserved
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Clearance of less than 1,5 mm shall be permitted where adjacent parts are of bronze, brass, Monel metal,
austenitic stainless steel, titanium, or similar corrosion-resistant materials. When corrosion resistance
of steel parts is provided by a protective coating, the parts shall show no visible signs of deterioration of
the coating such as blistering, delamination, flaking or increased resistance to movement when tested in
accordance with 6.13.

4.11.9 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.

a) |Radial clearance, Cr = Ry - R; b) . Diametrical clearance, Cp = D3 - D1

2 3

c¢) Total axial clearance, Cta

Cra=Lz2-1L1
Clearance A= (L3 -L3) /2

8 © IS0 2019 - All rights reserved
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2 3

\
V.

d) Inside bushing dimensions

Craflz-Ls
Clearance A= (L3-L2)/2+ (La—-L1) /2

Key

1 yalve body

2 pin

3 ealing assembly
4 pushings

Figure 1 — Clearance

© IS0 2019 - All rights reserved 9
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Diametrica
Cne=D4 - D
Diametrica

Ccc=Dy -1

Key

shaft
bearing
seal retd

B oW N R

seat

4.12 Hydn
The pressu

of 6.6, shall
Clause 8).

4.13 Endy

D,

I clearance of parts not continuously in contact, Cnc
3
clearance of parts continuously in contact, Ccc
1
pr bushing
ining washer

Figure 2 — €learance of reciprocating guides
aulic friction loss

‘e loss across thevalve at the appropriate flow given in Table 1, when tested by the me
not exceed the pressure loss published in the manufacturer’s installation instructions

rance

The valve apdjts moving parts shall show no sign of distortion, cracks, loosening, separation or g

thod
(see

ther

sign of failu

10

re, following 30 min of water flow in accordance with 6.11.

Table 1 — Required flow rates for pressure drop determination

Nominal size Flow rate
mm 1/min
40 380
50 590
65 1000
80 1510
100 2360

© ISO 2019 - All rights reserved
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Table 1 (continued)
Nominal size Flow rate
mm 1/min
125 3860
150 5300
200 9920
250 14 700
300 21200

4.14 Operational performance

4.14.1 A pre-action alarm valve set with associated trim shall operate and provide an indication of
opetfation by actuating mechanical and/or electrical alarm devices from 0,14 MPa-(1,4 bar) fto the rated
working pressure and at a minimum flow rate of 300 1/min, when tested in accerdance with 6.7.2 a). The
alarm devices shall sound for more than 50 % of the time for all flow conditions below 0,2 MPa (2 bar)
and fontinuously for all flow conditions at higher pressures.

4.14.2 A pre-action alarm valve set of types B1, B2, C1 and C2 with associated trim shall not operate
wheh the pre-action valve set is in pre-action mode and thedir pressure of the downstream side is
lowgred at no greater than 0,1 MPa (1,0 bar)/min following the test of 6.7.2.

Y24 Y14
03— 3
02— 2I—
0,1— 1
| o

60 120 t(s)

Key
Y1 pressiive; expressed in bars
Y2 Préssure, expressed in MPa

Figure 3 — Curve of the air pressure against time, ¢

4.14.3 A differential-type valve set shall have a working differential within the range 5:1 to 8,5:1 at
its minimum service pressure or 0,14 MPa (1,4 bar), whichever is greater, and within the range of 5:1
to 6,5:1 at all higher service pressures when tested in accordance with 6.10. The alarm valve set with
associated trim shall operate and provide an indication of operation by actuating mechanical and/or
electrical alarm devices at any service pressure within the range of its minimum service pressure to the
rated working pressure and at a minimum flow rate of 300 1/min, when tested in accordance with 6.10.
The alarm devices shall provide min. 0,05 MPa (0,5 bar) at a nozzle K10, installed at the alarm port,
continuously for all flow conditions at pressures above the minimum service pressure.
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4.14.4 A mechanical-type valve set shall operate at an air pressure between 0,025 MPa (0,25 bar) and
one fifth of the rated working pressure for all water pressures from its minimum service pressure or
0,14 MPa (1,4 bar), whichever is greater, to the rated working pressure when tested in accordance with
6.7.3. The dry alarm valve with associated trim shall operate and provide an indication of operation
by actuating mechanical and/or electrical alarm devices at its minimum service pressure or 0,14 MPa
(1,4 bar), whichever is greater, to the rated working pressure and at a minimum flow rate of 300 1/min,
when tested in accordance with 6.7.3. The alarm devices shall provide min. 0,05 MPa (0,5 bar) at a nozzle
K10, installed at the alarm port continuously for all flow conditions at pressures above the minimum

service pressure.

4.15 Drai

4.15.1 The
set when th
minimum o

4152 It s
pipework w

4.15.3 Aut

valve, and the water motor alarm or water motor transmitter.

4.15.4 An intermediate chamber of a valve set shall be provided, with an automatic drain.

4.15.5 Flov
accordance
effective at
between 0,

4.15.6 The
pressure up

4.16 Alarms

4.16.1 A v
through the

supply pres

rated working pressure,When tested for operation in accordance with 6.10.

4.16.2 The
service pre

7]

valve set shall be provided with a tapped opening to manually drain water from-the Y
e valve set is installed in any position specified or recommended by the mantfacturer|
pening size shall be 20 mm nominal.

hall be possible to use the manual drain openings on the valves for draining the sy
hen sized in conformance with applicable system installation standards.

pmatic drains shall be provided to drain the piping between_ the-valve, or any alarm shy

v or velocity-type drain valves shall close (i.e.*substantially restrict flow) when testg
with 6.11. Such valves shall remain closedduring drainage of the system until preg
the sealing mechanism becomes less than\8;03 MPa (0,3 bar) and shall open at a preg
03 5 MPa (0,035 bar) and 0,03 MPa (0,3har).

flow through an open end or automatic drain valve shall not exceed 0,63 1/s at any se
to the rated working pressure.

hlve shall actuate .ifsyassociated mechanical and electrical alarm devices at flow velod
valve up to 5 mfsyor its rated flow, whichever is greater, based on nominal pipe size, at
sures equal toits minimum service pressure or 0,14 MPa (1,4 bar), whichever is higher; t

ssute. or 0,14 MPa (1,4 bar), whichever is greater, while actuating relevant alarm dey
in“accordance with 610

when tested

ralve
The

stem

t-off

d in

sure
sure

'vice

ities

inlet
b the

valveshall provide at least a pressure of 0,05 MPa (0,5 bar) at its alarm port at its minifnum

ices,

4.17 Valve impairment

4.17.1 While the valve is in the ready condition, it shall not be possible to interfere with the valve
operating mechanism by external tampering.

4.17.2 A valve capable of being pressurized without its cover plate in place shall have some means of

signalling a

12

“cover off” condition.
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5 Production testing and quality control

5.1 [t shall be the responsibility of the manufacturer to implement and maintain a quality control
program to ensure that production continuously meets the requirements of this document in the same
manner as the originally tested samples.

5.2 Every manufactured pre-action alarm valve set shall pass a hydrostatic body test for a period not
less than 1 min at twice the rated working pressure without leakage.

eration test
bw from the

alarm port.

5.4 | Every manufactured pre-action alarm valve set shall withstand, without leakage at the valve seat,
an infternal hydrostatic pressure of twice the rated working pressure applied upstréam of thg clapper.

6 [[ests

6.1 | Samples

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

6.2 | Spring and diaphragm test

Subject the spring or diaphragm in the normal meunting to 5 000 cycles of normal operatjon in air or
watgr. The components shall not be operated at.&rate exceeding 6 cycles per minute.

For gealing assembly springs, the sealing assembly shall be rotated off the seat to a 45° angl¢ and slowly
retufn to the closed position. For internal-bypass springs, the bypass shall be operated fr¢m the fully
open} position to the closed position. Piaphragms shall be flexed from the normally open to the normally
clos¢d position.

6.3 | Sealing element tests

6.3.1 Release test
Priof to conducting this test, the minimum opening pressure of the valve needs to be determined.

Withh the valve(in a normal working position and the sealing assembly in the closed|position, a
hydrostatie-préssure of 0,35 MPa (3,5 bar) shall be applied to the outlet end of the valve for a period of
90 dpys¢During this period, the water temperature shall be maintained at 87 °C + 2 °C by ar] immersion
heatercorother suitable heating device. Provisions shall be made to maintain the water in the inlet end

f 1 1 PN 1 .
0 t[ Cvdlve dU dlIITUSPIICTICU PITSSULT.

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) above the minimum opening
pressure shall be gradually applied to the inlet end of the valve. The sealing assembly shall move off the
seat and that the seal shall not 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 this seating surface shall be tested.

© IS0 2019 - All rights reserved 13
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6.4 Warm-water ageing test for non-metallic components (excluding gaskets, seals and
other elastomeric components)

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

If a material cannot withstand the temperature indicated without excessive softening, distortion, or
deterioration, a water ageing 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 Formula (1):

t=74857 e-0,0693T (M
where

t isthe exposure duration, expressed in days;

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

T isthe test temperature, expressed in degrees Celsius.
NOTE This formula is based on the 10 °C rule, i.e. for every 10 °C rise, the rate/of a chemical reactipn is
approximatelly doubled. When applied to plastic ageing, it is assumed that the life ata temperature, ¢, in °C i half
the life at (¢t 1 10) °C.
The samplep shall be removed from the water and allowed to cool to‘to0m temperature for examingtion
for a minimum of 24 h. The components shall be examined for cracking, warping, creep, or other gigns
of deteriorgtion which would preclude the proper operation of'the device. The parts are then tjo be
assembled into valves and comply with the requirements of-4:8.1 and 4.14 when tested in accordpnce
with 6.7 andl 6.10.
6.5 Air a:Feing test for non-metallic components (excluding gaskets, seals and other
elastomeitfic components)
Four untestled samples of each component shall'be aged in an air oven at 120 °C + 2 °C for 180 days| The
samples shgll 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 dther
or the sides|of the oven.
If a materigl cannot withstand the temperature indicated without excessive softening, distortign or
deterioratiqn, an air ageing test.shall be conducted at a lower temperature, but not less than 70 °C, for a
longer peri¢d of time. The.dliration of exposure shall be calculated from Formula (2):

t =737 P00 e-0.0693F (2)
where

t isthe duration, expressed in days,

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

T isthe test temperature, expressed in degrees Celsius.
NOTE This formula is based on the 10 °C rule, i.e. for every 10 °C rise, the rate of a chemical reaction is

approximately doubled. When applied to plastic ageing, it is assumed that the life at a temperature, ¢, in °C, is half
the life at (¢t - 10) °C.

The samples shall be removed from the oven and shall be allowed to cool to room temperature for at
least 24 h. All post-exposure tests shall be conducted within 72 h. The components shall be examined
for cracking, warping, creep, or other signs of deterioration which would preclude the proper operation
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of the device. The parts are then to be assembled into valves and comply with the requirements of 4.8.1
and 4.14 when tested in accordance with 6.7 and 6.10.

6.6 Hydraulic friction loss test

Install the valve set in a test apparatus using piping of the same nominal diameter. Use a differential
pressure-measuring device accurate to +2 % of value.

Measure and record the differential pressure across the valve set at a range of flows above and below
the flows shown in Table 1. Replace the valve in the test apparatus by a section of pipe of the same
nominal size and measure the differential pressure over the same range of flows. Using graphical
methods, determine the pressure drops at the flows shown in Table 1. Record the hydraplic friction
loss [as the difference between the pressure drop across the valve and the pressure-droy across the
replacement pipe.

6.7 | Valve leakage and deformation test

6.7.1 Body leakage test

sition. Seal
bssure for a

Install the valve set in a pressure test apparatus with the sealing assembly in the open p
all openings in the valve body. Apply hydrostatic pressure of twice' the rated working pr

peripd of 5 min and inspect the valve during this time for sigs\of leakage. The valve shallfconform to
the fequirements of 4.8.2.

6.7.2 Sealing assembly test (below to above sealing assembly)

With the sealing assembly in the closed position, prime the valve set when required by the manufacturer
instructions. Apply air pressure at a rate not exc¢éeding 0,14 MPa/min (1,4 bar/min) up to a|pressure of
0,07|MPa (0,7 bar) above the trip point for the valve at its rated working pressure. Apply alhydrostatic
pressure equal to the rated working pressure upstream of the sealing assembly and mpintain this
presgure for 2 h. During the application ofhydrostatic pressure there shall not be leakage.

a) pcross the sealing assembly;

b) |nto the intermediate chamber (differential type);

c) |nto the alarm port (mechanical type).

The valve shall conformto the requirements of 4.8.2.

6.7.3 Sealing.assembly test (mechanical type valves)

Fill the upstréam end of the valve with water while keeping the sealing assembly clgsed by the
application~of pressure on the appropriate devices and parts. Isolate these, if necessarly, from the
dowpstréam end of the valve and keep this end vented.

Increase hydrostatic pressure to the upstream end from zero to twice rated working pressure at a
rate not exceeding 0,14 MPa/min (1,4 bar/min). Maintain this pressure for 2 h. Examine for leakage,
deformation and structural failure. The valve shall conform to the requirements of 4.8.3.

6.7.4 Leakage test for mechanical type valves (above to below sealing assembly)

With the sealing assembly in the closed position, fill the valve body downstream of the sealing assembly
with water. Apply hydrostatic pressure downstream of the sealing assembly at a rate not exceeding
0,14 MPa/min (1,4 bar/min) up to a pressure of twice the rated working pressure. The upstream
end shall be vented. Maintain the hydrostatic pressure for 5 min. The valve shall conform to the
requirements of 4.8.4.
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6.7.5 Leakage test for differential type valves (above to below sealing assembly)

With the sealing assembly in the closed position, fill the valve set downstream of the sealing assembly
with water. Apply hydrostatic pressure downstream of the sealing assembly at a rate not exceeding
0,14 MPa/min (1,4 bar/min) up to a pressure of twice the rated working pressure. The upstream
end shall be vented. Maintain the hydrostatic pressure for 5 min. The valve set shall conform to the
requirements of 4.8.5.

6.8 Body strength test

For the pur

pose of this test, production bolts, gaskets and seals may be replaced by components cap

able

of withstan
suitably sed

There shall
connection
assembly b
four times
valve shall

6.9 Oper

6.9.1 General

Subject the
and from O,
installation

6.9.2 Pr¢

Prior to thg
operational

6.9.3 Pr¢

Each of the
Table 2.

The test c
manufactur
System air |
manufactur

16

ding the test pressure. The valve inlet and outlet connections and all other openings shg
led.

be a connection for hydrostatically pressurizing the assembled sample valve set-at the
and a means of venting air and pressurizing fluid at the outlet connection, With the se
ocked open, the sample valve assembly shall be internally hydrostatically pressurizg
he rated working pressure, but not less than 4,8 MPa (48 bar), for a period of 5 min,
fonform to the requirements of 4.5.1.

ational test

valve set to a series of operational tests at water service pressures of 0,14 MPa (1,4
P2 MPa (2 bar) to the rated working pressure in incféments of 0,1 MPa (1 bar), using the
shown in Figure 4.

-action valve operation test — Set-up

tests described in 6.9.3 below, the-pre-action valve should be installed and placed i
position according to the manufacturer’s instructions.

-action valve operation test

pnditions shall-bbé conducted at the maximum working pressure as specified by]
er and at theyminimum operating pressure or 0,14 MPa (1,4 bar) whichever is the I

er’s instructions.

systems types shall be‘evaluated for each of the conditions outlined in the first colum

11 be

inlet
nling
d at
The

bar)
test

| the

nin

the
wer.

pressure shall be at the lowest recommended level for each water pressure according t¢ the
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Table 2 — Operational

Type B1 Type B2 Type C1 Type C2
Type A
Test condition . Single inter- Single inter- | Double inter- | Double inter-
N(l’n'i?tgr' locked locked locked locked
ocke
with failsafe |without failsafe| with failsafe |without failsafe
a) System air
pressure is
reduced to, Valve shall op- | Valve shall not | Valve shall not | Valve shall not | Valve shall not
atmospheric
- L, erate operate operate operate operate
}ll coourtv dtdairdic
not exceeding
0,1 MPa/min
b) |Release system
is activated
in accordance Valve shall op- | Valve shall op- | Valve shall op- | Valve shallnot | Valye shall not
with the erate erate erate eperate pperate
manufacturer’s
instructions
Relgase system Test not appli- | Valve shall op- | Valve shall net:| Valve shall op- | Valye shall not
nonjoperational AND
o cable erate operate erate pperate
condlition a)
Conglitions a) AND b) | Testnotappli- | Testnotappli- | Testfhotappli- | Valve shall op- | Valye shall op-
toggther cable cable cable erate erate
6.9.4 Pre-action dry alarm valve set installation

Bef
mai

re each test, clean sealing assembly seats;,Seat rings and all other operating parfs. Seat the

sealing assembly member properly and-when applicable place the lever mechanism in the set

posifion in accordance with the manufacturer’s instructions. Bolt the cover plate in place. Establish
the priming water level (if required). Then fully open the main water supply valve, check|for leakage

into

6.9.4.1 Activated by a detectien system

During this test,&hefollowing data shall be recorded:

a)
b)

the alarm port.

pressuré.at the upstream side;

pressure at the downstream side;

Inst 11 the valve set in its hormal installation condition in the test apparatus generally fepicted by
e 4. Under normal-pre-action operating conditions, activated by a detection system. Test twice at
of the pressureslisted in 6.9.1.

c)

1 el i
UICTIIUIU CUITTIIL,

d) alarm line pressure.

Examine the valve for correct operation in accordance with 4.14.
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g
A C
3 *
3
= f
o]
3 X 3 (5}
O+
r 1 2
a 3 d
R -
Key
1 150 mm] quick-opening valve
2 pre-actipn dry alarm valve under test
3  shut-offfvalve
4  pressurg gauge

QO

To atmdsphere.

b Supply ¢f 7,5 m3 capacity.
¢ Air.
d  Water (fypical).

e Water chpacity.

f Water (fypical) reservoir.

g  To installation of at least 1,0 m3 capdcity.

NOTE P|pe schedule in accordance with text.
Figure 4 <~Typical installation for operational and anti-reseating test

Remove allair from piping between quick-opening device and inlet side of dry pipe valve prigr to
each test.

6.9.4.2 Sprinkler operation only (detection system not activated)

Install the valve according to 6.9.4.1. Do not activate the valve by a detection system, and lower the air
pressure in accordance with the curve shown in Figure 3.

Test twice at each of the pressures listed in 6.9.1.
During this test, the following data shall be recorded:
a) pressure at the upstream side;

b) pressure at the downstream side;

c) alarm port pressure (see 4.14.2).
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Examine the valve for non-operation in accordance with 4.14.2.

6.9.4.3 Operational test in the dry mode (sprinkler operation with detection fault)

Install the valve according to 6.9.4.1. Simulate a failure in the detection system and trip the valve under
dry-valve operating conditions. Simulate a failure by releasing the air pressure in accordance with the
curve shown in Figure 3. Test twice at each of the pressures, listed in 6.9.1.

Duri

ng this test, the following data shall be recorded:

a) pressure at the upstream side;

b)
‘)

Exa

6.10 Endurance test

Usi
Sust

Examine the valve for compliance with the requirements of 413«

6.11

ressure at the downstream side;
larm port pressure.

ine the valve for correct operation in accordance with 4.14.3.

the test apparatus described in 6.6, adjust the flow rate to theappropriate value give
hin a water flow through the valve set at this rate for min.

| Anti-reseating test

6.1
of t
thro
least

6.11.2 Set the sealing assembly of thejtest valve in the open position, with the sealing asse
st latch, and where appropriate. refit the cover plate. Fill the system and test valve, exclusive of the

lows
1,91

the

CAU|

6.11.3 Repeat the test at each set of values given in Table 3.

of t}ﬂg values shown in Tables3-€lose the supply valve and trip the quick-opening valve causi

.1 Install a valve set in the system piping in its normal installation position. Install a s
e quick-opening type of 150 mm nominal siZéas shown in Figure 4, with a discharge to
ligh 150 mm diameter piping. Connect the outlet of the test valve to a reservoir with a Y
1,9 m3 using piping with diameter notless than the test valve size.

h3 reservoir volume, fully with water. Fill the reservoir with air and water in accordance

st valve sealing assembly.

TION — Make surethat the reservoir is fully depressurized before examining the

Table 3 — Reservoir conditions

h in Table 1.

econd valve
htmosphere
rolume of at

mbly on the

with one set
hg flow past

test valve.

Cartrien Mttt Water percentage
" of reservoir volume
MPa (bar) %
0,7 (7) 45
0,10 (10) 30
0,10(10) 15
0,12 (12) 25

6.11.4 Inspect the sealing assembly to determine that it has not returned to its ready position, nor
sustained any distortion, cracks, separation or other signs of failure.
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