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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.

The B
desc

different types of ISO documents should be noted. This document was drafted in ac¢orda
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Htenance are

ded for the
ce with the

Attention is drawn to the possibility that some of the elements of this documérnt may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all suelf patent right

any

patent rights identified during the development of the document willbe in the Introdu

on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any

frade name used in this document is information given for the-éonvenience of users 4

constitute an endorsement.

For

in explanation of the voluntary nature of standards;, the meaning of ISO specifig

expressions related to conformity assessment, as well ‘as’information about ISO's adhel
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) s¢g

.0rg,

iso/foreword.html.

This|document was prepared by Technical Committee ISO/TC 58, Gas cylinders, Subcom
Cylinfder fittings.

Any

feedback or questions on this document should be directed to the user’s national stand

complete listing of these bodies can e found at www.iso.org/members.html.

This|second edition cancels and«éplaces the first edition (ISO 14245:2006) which has beer
revided. The main changes coripared to the previous edition are as follows:

introduction of new definitions;
¢hange of informative Annex on production testing to normative Annex;

new requirement for the valve to withstand vibration during transport and introduction
flesting;

festrueture of Clause 5, valve type testing;

s. Details of
ction and/or

nd does not

terms and
ence to the
e WWW.iso

mittee SC 2,

ards body. A

| technically

of vibration

temoval of valve testing after ageing;

increase of valve test pressure for leak tightness tests;
introduction of excess flow valve testing; and

introduction of non-return valve testing.
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Introduction

This document covers the function of a LPG cylinder valve as a closure (defined by the UN Model
Regulations[13]).

This document has been written so that it is suitable to be referenced in the UN Model Regulations.

Cylinder valves complying with this document can be expected to perform satisfactorily under normal
service conditions.

Considering the changes described in the Foreword, when an LPG cylinder valve has been approved
according t¢ the previous version of this document the body responsible for approving the samg LPG
cylinder valye to this new edition should consider which tests need to be performed.

In this document the unit bar is used, due to its universal use in the field of technical gases’ It shiould,
however, bg noted that bar is not an SI unit, and that the corresponding SI unit for\pressure s Pa
(1 bar = 105|Pa = 105 N/m?2).

Pressure values given in this document are given as gauge pressure (pressure. exceeding atmospheric
pressure) umpless noted otherwise.

vi © IS0 2019 - All rights reserved
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INTERNATIONAL STANDARD

ISO 14245:2019(E)

Gas cylinders — Specifications and testing of LPG cylinder
valves — Self-closing

1 Scope

This document specifies the requirements for design, specification, type testing and production testing

and
tranf

It als
and/|

Annd

This
closi

This

NOTH
disso

2

The
cons
undg

ISO 1
Metdq

ISO ]
Non-

Tspection for dedicated LPGsetf-tiosing Tytimder vatves for use witiramd directty T

portable refillable LPG cylinders.

o includes requirements for associated equipment for vapour and liquid service. Bu
pr fusible plugs are not covered in this document.

x A identifies requirements for production testing and inspection.

document excludes other LPG cylinder devices which are not an integral part of the de
hg cylinder valve.

document does not apply to cylinder valves for fixed automdtive installations and ball

For manually operated LPG cylinder valves see ISQ_15995. For cylinder valves for
[ved and other liquefied gases see ISO 10297, ISO 17871 orJSO 17879.

Normative references

following documents are referred to in the text in such a way that some or all of t
Fitutes requirements of this document{For dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

|1114-1, Gas cylinders — Compatibility of cylinder and valve materials with gas conten
Ilic materials

1114-2, Gas cylinders —= Cempatibility of cylinder and valve materials with gas conten
metallic materials

ISO ]
acce

p859-1, Sampling-procedures for inspection by attributes — Part 1: Sampling scheme
tance quality limit (AQL) for lot-by-lot inspection

ISO 13341, Gas.gylinders — Fitting of valves to gas cylinders

[SO 10286,.Gas cylinders — Terminology

nnected to

rsting discs

dicated self-

valves.

compressed,

heir content
applies. For
hts) applies.

ts — Part 1:

ts — Part 2:

5 indexed by

3

Ierms and deifinitions

For the purposes of this document, the terms and definitions given in ISO 10286 and the following apply.
ISO and [EC maintain terminological databases for use in standardization at the following addresses:

[

© ISO

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

[SO Online browsing platform: available at https://www.iso.org/obp
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3.1

:2019(E)

liquefied petroleum gas

LPG

low pressure liquefied gas composed of one or more light hydrocarbons which are assigned to UN 1011,
UN 1075, UN 1965, UN 1969 or UN 1978 only and which consists mainly of propane, propene, butane,
butane isomers, butene with traces of other hydrocarbon gases

[SOURCE: IS

3.2
cylinder va
primary shy

Note 1 to ent]
mechanism (3

Note 2 to ent
fixed liquid le
valve (3.27).

3.3

0 10286:2015, 723, modified]

Iv

ry: The valve includes the valve body (3.8), valve stem (3.14), valve outlet (3.15) and valve.opei
.22).

ry: The valve can also include additional devices, e.g. eduction tube (3.5) liquid level‘indicator
el gauge (3.6), excess flow valve (3.9), non-return valve (3.10), sediment tube (3.19).and pressure

external leak tightness

leak tightne

3.4
internal led
leak tightne

3.5
eduction tu
tube fitted
position

3.6
fixed liquid
device such

ks to atmosphere (leakage in and/or leakage out), when the valve is open

k tightness
5s across the valve seat (leakage in and/or leakage out), when the valve is closed

be
[0 the valve to allow withdrawal of liquids LPG with the cylinder in its normal oper

level gauge
as a dip tube in combinatiomywith a vent valve to verify that the predetermined maxi

liquid level in a cylinder has been reached or surpassed

3.7
liquid level
device such

3.8

valve body
major valve
provision fo

indicator
as a float gauge, permitting the gauging of the liquid level in the cylinder

compenent including valve stem (3.14) and valve outlet (3.15) and, where applicablg

Ir othéroptional components

ating

(3.7),
relief

ating

muim

, the

3.9

excess flow valve
valve comprising two or more components designed to close or partially close when the flow of liquid or
vapour passing through it exceeds a predetermined value and to re-open when the pressure differential
across the valve has been restored below a certain value

3.10
non-return

valve

automatic valve which allows gas/liquid to flow only in one direction

[SOURCE: IS

0 10286:2015, 349, amended — liquid added]
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3.11
dual

ISO 14245:2019(E)

valve

valve designed to allow separate vapour and liquid withdrawal from a cylinder in its normal operating
position each port having its own valve operating mechanism

3.12

sealing element
element used to obtain internal leak tightness (3.4)

hand wheel

3.13
special valve

l Laicle ] Jd £ Liadl 4 pn | R Loy il | 4 sk Lo H
Va V VVIIIUIT 1S Ulll_y uostu 1IUI \,_yuuuCLQ uy LU dIiiu uu,luulus /7,J 1 VvvdiLCUl LCl}JCl\,lL_y, llClVllls a

diam
diam

3.14
valv
secti

3.15
valv
secti
with

Note

3.16
type

eter less than 30 mm and where the maximum section of gas passage is not more
eter

b stem
pn of the valve body (3.8), which connects to the cylinder

e outlet
pn of the valve body (3.8) to which a regulator or connector‘ean be fitted for vapg
drawal

1 to entry: The valve outlet is also normally used for filling the cylinder.

test

test ¢r series of tests conducted to prove that the design meets the requirements of this do

3.17
cylix
part

3.18
test
pres

3.19
sedi]
deviq

3.20
seali
devid

der opening
of the cylinder to which the valve stem(3.14) connects

pressure
sure at which the valve or{component is tested

ment tube
e designed to reduce the risk of foreign matter, which can be in the cylinder, entering

ng cap
e whichis intended to seal the external outlet connection of a valve

[soy

than 4 mm

ur or liquid

rument

he valve

RCE:'1SO 10286:2015, 368]

3.21

sealing plug
device which is intended to seal the internal outlet connection of a valve

[SOU
3.22

RCE: ISO 10286:2015, 369]

valve operating mechanism
mechanism which closes and opens the valve orifice and which includes the internal and external
sealing systems

[SOU

© ISO

RCE: ISO 10286:2015, 328, modified — EXAMPLE deleted]
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3.23
valve prote

:2019(E)

ction cap

device securely fixed over the valve during handling transport and storage and which is removed for
access to the valve

[SOURCE: IS
3.24

0 10286:2015, 360]

valve shroud
integral part of a cylinder which is permanently attached for valve protection during transportation,
handling and storage

[SOURCE: IS
3.25

valve guard

device secul
be removed

[SOURCE: IS

3.26

gross mass
total packag
permanentl

3.27
pressure re
pressure act
automatical
the set pres

3.28
nominal se

predetermimed pressure of the pressure reliefvalve (3.27) at which the valve is set to start to disch

3.29
quick coup}
system whi
of tools

3.30
self-closing
cylinder val
operating dg

0 10286:2015, 362]

rely fixed over the valve during handling transport and storage and which'does not ne
for access to the valve

0 10286:2015, 361]

re mass of the heaviest cylinder on which the valve is intended to be fitted, including
y attached accessories and the maximum mass of the LRG content

lief valve
uated valve held shut by a spring or other means and designed to relieve excessive pres
|y by starting to open at the set pressure and reclosing after the pressure has fallen b
bure

L pressure

ing connector
ch enables an appliance or equipment to be connected to a cylinder valve without th

cylinder valve
ve with.a normally closed valve operating mechanism (3.22) that is actuated by a sep
bvice which is not an integral part of the cylinder valve

ed to

p any

sure
elow

arge

P use

hrate

4 Desig

and specification

4.1 General

The valve shall be capable of withstanding:

a)

operating pressures and test pressures;

b) operating temperatures and test temperatures;

c¢) mechan

ical stresses during operation;

d) vibration during transport.

© ISO 2019 - All rights reserved
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The valve shall be externally and internally leak tight for the full range of pressure and temperature

cond

itions.

The valve and its optional components shall be secured to prevent unintentional disassembly during
normal operation and their function shall not be affected as a result of vibration during transport.

4.2

Materials

4.2.1 General

4.2.2
Mate

The 1
is -2
are U
requ

The
oper

4.2.3

Valv
reco
equiy

4.2.4

Non-
serv
an ey

In aq
mate
+65

adeqrate strength in service, but also to give consideration to other modes of failute,due to

hting conditions for which the valve is designed in accordance with ISO 11114-1 anddS

lecting an appropriate material for valve components, it is important to select

sion, brass dezincification, stress corrosion, shock loads, and material failure.

Operating temperatures
rials used shall be suitable for the temperatures for which the valve is designed.

minimum operating temperature, to which the valve is expected to be exposed during
0 °C. For some countries and for certain applications,dower minimum operating te
sed. When valves are designed for an operating temperature of -40 °C, they shall al
rements of Annex B.

maximum operating temperature to which the valve is expected to be exposed du
htion is +65 °C.

Copper alloys

p bodies made from copper alloys.shall be manufactured from materials in accoj
pnized international, regional (elgJEN 12164 and EN 12165) or national standards or fj
Falent properties.

Non-metallic materials

metallic materials Gmcontact with LPG shall be compatible with LPG and shall not faj
ce life of the valve,"They shall not distort, harden, swell or adhere to the body or seat
tent as to impair the function of the valve.

cordance with recognized international, regional (e.g. EN 549) or national standg3
rials in-¢éontact with LPG, for temperatures of —20 °C (-40 °C for low temperature app
C, shall meet the requirements for resistance to:

11114-2.

ot only for
htmospheric

normal use,
mperatures
so meet the

ring normal

dance with
om alloys of

| during the
face to such

rds, rubber
lications) to

a) gas{a-pentan

b) 1

ubricants;

c) ageing;

d) compression;

e) ozone (where the material is exposed to the atmosphere); and

f) condensate/liquid phase of combustible gases (liquid B test).

© ISO

2019 - All rights reserved


https://standardsiso.com/api/?name=d37ad9d2ffa385558572028c0469aa83

ISO 14245:2019(E)

4.3 Essential components

4.3.1 Valve operating mechanism

The valve operating mechanism shall be designed in such a way that it remains captive and achieves
direct contact with the valve body in the absence of the sealing element, in order to limit the leakage
rate of gas and shall satisfy the requirements of 5.4. The valve shall be designed in such a way that the
travel distance of the valve operating mechanism cannot be modified. There shall be sufficient travel
distance for the valve operating mechanism so that the seal housing makes contact with the seat.

The valve shall operate without difficulty, even after prolonged use, and shall satisfy the requirements
of 5.13.

4.3.2 Valye body

If the valve pody is made of more than one part, precautions shall be taken to ensurethat there can be
no unintentjonal disassembly.

4.3.3 Valye stem

Valve inlet donnections shall conform to an international, regional or national standard.
NOTE Vdlve inlet connection standards are for example 1SO 11363-13Yand ISO 15245-115],
The design df the valve stem shall prevent leakage, loosening in service and meet the requirements df 5.

Tapered valve stem shall withstand the torque identified:inr Table 3, without causing such damage
as to affect|their performance, valve operating mechanisin, internal leak tightness and externall leak
tightness. However, such torque values shall not be.dised for normal operational applicationd, see
ISO 13341. Rarallel threaded valve stems shall withstand the torque identified in 5.8 d).

4.3.4 Valye outlet

The connection between the valve and the equipment shall be by means of a quick coupling conngctor
or a threaddd connector.

Valve outlet|connections shall conform to an international, regional or national standard.
NOTE V4glve outlet connectien‘standards are for example ISO 5145 and EN 15202[12].
In the case ¢f a dual valve,the following requirements shall apply:

a) The valye shall have separate vapour and liquid outlet connections. The wall thickness betweep the
passageways thiough the valve body shall not be less than 1 mm.

b) The liquiid-outlet shall be a different design to that of the vapour outlet. Valves with liquid and
vapour ‘etrtte raH—have—clear—identification—to—distinsuishbetween—them—such—as—different
connection geometry and/or marking the outlet connections.

c) It shall not be possible to obtain a flow from the liquid outlet before a leak tight connection has
been made. This shall be verified by dimensional check in accordance with 5.4.

4.3.5 Excess flow valve

Valves with a passageway of cross-sectional area equivalent to or greater than a 3 mm diameter hole
for liquid, or an 8 mm diameter hole for vapour shall be protected by an excess flow valve (see 4.4.5).

This requirement is not applicable for hot air balloon applications where a risk assessment identifies
that the fitting of an excess flow valve would constitute a significant hazard.

6 © IS0 2019 - All rights reserved
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4.4 Optional components

4.4.1 General
Optional components, if fitted, shall meet the following requirements.

All optional components necessary for the correct function of the valve shall be secured to prevent
unintentional disassembly during normal operation and/or their function shall not be affected, as a
result of vibration during transportation.

Valves including their intended optional components shall be designed to ensure external and internal
leak ffghtness:

4.4.2 Pressure relief valve

Presgure relief valve shall be designed to operate in the vapour phase. Pressure«relief valves for LPG
cylinders shall conform to an international, regional (e.g. EN 13953[11]) or natjetfal standard.

4.4.3 Eduction tube

Edugtion tubes shall be securely fitted to the valve to ensure thab they do not disassemble during
operftion, for example, using adhesive, press fitting or any otherrechanical means.

4.4.4 Fixed liquid level gauge

Fixed liquid level gauges that operate by means of temporarily venting a limited quantity |of LPG shall
meet the following requirements:

a) The cross-section of the passage way through the gauge body shall at some point be ljmited to an
drea equivalent to or less than a 1,5 mmdiameter hole.

b) The orifice shall be controlled by a-vent screw.
c) The vent screw shall remain captive or be permanently attached to the gauge body.

The length of the dip tube shoudld'be sized to match the maximum liquid contents of the cyl{nder.

4.4.3 Excess flow valve

Exceps flow valves shall be designed so that the excess flow valve function does not interfere with the
operption of a pressure relief valve and/or fusible plug.

Exceps flow valves shall be designed so that when closed the flow past the seat to allow for [reduction of
differential pressure across the valve, shall not exceed that of an opening of 1,8 mm2 cross segtional area.

ExcepsAflow valves shall operate at a flow-rate of not more than 10 % above, nor less than|20 % below
the rated closing fTow capacity specified and it shall close automatically at a pressure differential across
the valve of not more than 1,4 bar.

The connection to the cylinder shall not affect the function of the valve or its rated flow.

4.4.6 Non-return valve
Non-return valves with soft seats shall maintain internal tightness throughout the service life of the valve.

Non-return valves shall be designed so that, when closed, the reverse flow past the seat meet the
requirements of 5.15.2 at room temperature (typically between 15 °C and 30 °C).

© IS0 2019 - All rights reserved 7
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4.4.7 Liquid level indicator

Liquid level indicators shall be designed not to interfere with the performance of the pressure relief
valve or excess flow valve (if fitted).

4.4.8 Sealing cap and sealing plug

The valve may also be fitted with a sealing cap or sealing plug. Sealing caps and sealing plugs shall
conform to an international, regional (e.g. EN 16119[13]) or national standard.

449 Sed

iment tube

The sedime
orientation

4.5 Leak
The leak rat|

5 Valve 1
5.1 Gene

5.1.1 Test
conducted U
established

To comply W
The test reg
Special valv
The failure {

A type testi

nt tube inlet shall be in the vapour space when the cylinder is in its normal _oper
ht its maximum fill and operating temperature.

tightness

e for external and internal leak tightness shall not exceed the value specified in 5.6.2.

'ype test
ral

5 and examinations performed to demonstrate compliance with this document shg
sing instruments calibrated before being put into service and thereafter according
programme.

rith this document, valves shall be type tested.

ime shall be in accordance with Table:t.

bs shall meet the requirements ofAnnex A.

s only valid for a given.valve design.

5.1.2 Changes within the valye design which could adversely affect valve performance require te

be repeated
a)

changeq
changes

b) changeg

using the nunibher of test samples quoted in Table 1 including:

of the valve body material (repetition of any tests to be decided case by case dependit
of chemical composition and mechanical properties);

of-the basic design dimensions of the valve components [e.g. seat diameter, dimensi

o meet any of these test requirements shall be a cause for rejection of the valve design|.

ating

1l be
[0 an

5ts to

g on

pn of

o-ring(

1 E PR £ foita lgo idad 1. | g3 AN 1o )
JJ Ll ClJCLlLlUll UT' oS LU DT UTTLIUTU CastT Uy Cadol ucpcutuus Ull LUIIT LuausC),

c)

d)

f)

changes of metallic material of the valve operating mechanism components (e.g. springs) (repetition
of tests to be decided case by case depending on the change);

changes of the thread and/or any dimension of the valve inlet connection (only repetition of impact
test, stem test and hydraulic pressure test., to be decided case by case depending on the change);

change of non-metallic material with regard to composition or hardness of valve components (e.g.
seals, o-rings and lubricants) (repetition of full type testing to be carried out except valve stem test);

addition or removal of optional components like non-return valve (repetition of any tests to be
decided case by case depending on the change). Removal of a pressure relief valve will not require
any tests to be repeated. Addition of a pressure relief valve will require repetition of hydraulic
pressure test and impact test only; and

© ISO 2019 - All rights reserved
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g) changes of valve outlet connection without changes of the valve operating mechanism (only
repetition of endurance test part 2, operation test and hydraulic pressure test in open position only).

5.2 Test samples

In general, test samples shall be presented in their final condition representative of their intended use,
with all essential components in place.

Additional test samples may be required for changes within the valve design in accordance with the
requirements of 5.1.2.

The yatvessimattbesubmitted withrasufficient Tarmber of Tmatcing conmecting devices or|connectors,
for example in accordance with EN 15202[12], to perform the tests.
Where an optional component can be shown not to be affected by a test, the component need not be
pres¢nt on the valve during the type test.
The fixed liquid level gauges excluding the dip tube shall be fitted to the valve'during type testing.
For valves designed to incorporate pressure relief valves their ports shall'‘be plugged or sepled or their
setting shall be adjusted to apply the test pressure without activating the pressure relief v3lve.
5.3 | Test procedure and test requirements
Each|test shall be carried out in accordance with the relevant clause designated in Table 1.
Table 1 — Valve.test sequence
Temperature at Test
. Condition of test | which the testis
Tgst Test detail Clause sample
valve performed
oC number
] Inspection 5.4 As received Room temperature | Random
sample
y Hydraulic pressure 5.5 As received Room temperature 1
] External and internal leak 5.6 From test no. 2 Room temperature 1
tightness
4 Opération 57 As received Room temperature
g Valve stem 5.8 From test no. 4 Room temperature
@ Extetnal and internal leak 5.6 From test no. 5 Room temperature 2
tightness
y Impact 5.9 As received Room temperature
§ External and internal leak 5.6 From test no. 7 Room temperature
tightness
9 External and internal leak 5.6 As received Room temperature 4to8
tightness
10 Endurance — Part 1 5.10 From test no.9 Room temperature 4to8
11 Endurance — Part 2 511 From test 10 Room temperature 4to8
12 |External and internal leak tight- 5.6 From test no. 11 0 4to8
ness — Low temperature —20 5
13 External and internal leak tight- 5.6 From test no. 12 +25 4to8
ness — High temperature 65—2,5
14 External and internal leak 5.6 From testno. 13 Room temperature 4to8
tightness
15 Simulated vacuum 5.12 From test no. 14 Room temperature 4to8
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Table 1 (continued)

Temperature at Test
. Condition of test which the test is
Test Test detail Clause sample
valve performed

oC number

16 Examination of disassembled 5.13 From test no. 15 Room temperature 4to8

valves

17 Excess flow valve, if fitted 5.14 Asreceived Room temperature 9to 11
18 Non-return valve, if fitted 5.15 As received Room temperature 12 to 14
19 Vibration test 516 As received Room temperature 15t 17
20 Internal leak tightness 5.6 From test 19 Room temperature | 1,50|17

NOTE Room temperature means typically between 15 °C and 30 °C.

5.4 Inspegction

The documeéntation (see Clause 6) for the test samples shall be reviewed in advance of testing taking
place. The samples presented for type testing shall be inspected to confirm conformance t¢ the
manufacturer's valve design, specification, operation and intended use, pripi'to testing taking plage.

A dimensional check of the assembled valve, as submitted for type testing, shall also be carried dut to
confirm the[dimensions in accordance with the specification/drawings including that the dimengions
of the conngctions are to a recognised international (e.g. ISO 11363*1[3]), regional (e.g. EN 15202[1}]) or
national stapdard.

The valve drawings shall be examined to determine that there is metal to metal contact betweeh the
valve body and the valve operating mechanism with thegealing element removed.

5.5 Hydraulic pressure test

5.5.1 Proredure

This test shall be carried out with the folfowing procedure:

a) The number of cycles shall be 1.

b) The test medium shall be water or other suitable fluid.

c) The test pressure shalhbe 45 bar.

d) The valye operating mechanism shall be in the closed position.

e) The pressureshall be applied through a fitting reproducing the cylinder opening.

f) The pressure shall be raised continuously and gradually.

g) The test pressure shall be held for at least 2 min.

5.5.2 Requirement

The valve shall withstand the test without permanent deformation, rupture or leak, see test no. 3
(Table 1).
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5.6 External and internal leak tightness tests
5.6.1 Procedure

5.6.1.1 General

The valves shall be subjected to the tests in 5.6.1.2 and 5.6.1.3 in accordance with the following criteria:

a) The test medium shall be air or nitrogen.

b) For test no. 12 and 13 the valve shall be heated or chilled to the required temperatures and
gtabilised before pressure is applied and the leak test is carried out.

c) [Each external and internal tightness test sequence shall include a test at two pressur¢ settings as
ghown in Table 2.

Table 2 — Test pressures

No. Test pressure
Bar gauge
0,1
2 30

The pressure shall be applied through a fitting reproducingthe cylinder opening.

5.6.1.2 External leak tightness test
The ¢xternal leak tightness test shall be carried gut with the matching connecting device of connector.
Extefrnal leak tightness shall be determined.inn accordance with the following procedure on|each valve:
a) The outlet and components shall be sealed.

b) The valve operating mechanism shall be in the open position.
c) The specified pressure shall)be applied to the open valve.

d) After a period of at least'l min, the external leak tightness shall be checked. The checl{ shall last at
least 1 min.

5.6.1.3 Internalleak tightness test
Internal leaktightness shall be determined in accordance with the following procedure on gach valve:

a) The%adlve shall be closed under pressure.

b) The outletshall be depressurized.

c) After aperiod of at least 1 minute, the internal leak tightness shall be checked. The check shall last
atleast 1 min.

d) The valve shall be depressurized.

5.6.2 Requirement

The leak rate for the external and internal tightness shall not exceed 15 cm3/h of air corrected to
15,6 °C and 1,013 bar, at pressures specified in Table 2 and temperature specified in Table 1.
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5.7 Operation test

5.7.1 Procedure

The test shall be carried out in accordance with the following procedure:

a) The number of cycles shall be 1.

b) The relevant matching regulator or connector as submitted by the manufacturer shall be attached
to the valve.

¢) The seatirseltermrentshat-besubjected-toapressureot 38-bar

d) The valye shall be opened and closed using the mechanism on the matching regulator or conngctor.

5.7.2 Requirement

The opening and closing operations shall be carried out without causing damage.6r deformatipn to

either the vdlve or matching regulator or connector.

5.8 Valvelstem test

5.8.1 Proredure

The test shalll be carried out in accordance with the following preeédure:

a) The nurber of cycles shall be 1.

b) A mild gteel fitting reproducing the cylinder openirg/with matching threads shall be used without
thread gealant or lubricant.

c) The thrpaded tapered valve stem shall be tightened to the torque settings as shown in Table 3

NOTE The torque values given in Table 3 are intended for the sole purpose of giving an indication ¢f the

strength of t

I

e valve stem.

Table 3 — Minimum(required torque for threaded tapered valve stems

Valve-stem maj01: diameter — Torque
Large end diameter
mm Nm
<19,8 150
>19,8 < 28,8 220
>28,8 270

d) The thr

caded parallet valve stem shatt be tightened to a minimum torque of 130N

5.8.2 Requirement

The valve shall not be damaged so as to affect its performance or operating mechanism.

This shall be checked by a subsequent external and internal leak test in accordance with 5.6.

12
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Impact test

5.9.1 General

A valve, which is designed to be used only on cylinders protected by a valve protection cap. valve guard

orva

lve shroud, shall be submitted to an impact test using an impact energy of 40 J.

A valve, which is not designed to be protected by a protection cap or shroud, shall be submitted to an
impact test with an impact value determined in accordance with Formula (1):

ey

J=3,6xM
where
J|  isthe impact value (J);

]

5.9.2

Cylin
valvd
need|
with

The 4
into
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insta

For {
teste
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teste

The
ball.
of 3
kilog

EXAN

The
pass

Y| is the gross mass (kg).

Procedure

and where the valve operating mechanism is fully withifi the geometry of the cylin
to be submitted to impact test. These designs are inhefently able to withstand im
but release of the contents.

 fixture representative of its intended use. Thewalve fitting procedure shall meet the r¢
D 13341, other industry standards or be carried out in accordance with manufacture
llation procedures.

aper threads the test sample shall be-fitted using the minimum of all given torque v§
d valve inlet connection or the minimum torque value specified by the valve manuf
lel threads the test sample shall-be fitted using the maximum of all given torque v4
d valve inlet connection or the maximum torque value specified by the valve manufacf

fest sample shall be stpuck’by a plummet weight, tipped with a 13 mm diameter haj
At impact the plummet.weight and hardened steel ball assembly shall have a minim
m/s and an impactenergy (in Joules) numerically equal to at least 3,6 times the g
rams, with a relative tolerance of 2,5 %.

PLE A gross mass of 13 kg requires an impact test with 46,8 ].

mpact shall be at 90° to the longitudinal axis of the test sample and co-incident
ng threugh the same axis.

der valves that are less than 15 mm from the just exposed stemthread to the top of thg assembled

er shall not
act damage

est sample shall be tested in the closed condition(closed with 3 Nm). The test sample shall be fitted

pquirements
s published

lues for the
acturer. For
lues for the
urer.

‘dened steel
um velocity
0SS mass in

vith a plane
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A
Y

(2/3)L

A
Y

Key

1 13 mm diameter hardened steel ball
2 fixture of cylinder

3 valve

4  plummet weight

a

longitud]nal axis
Figure 1 — Impact test

The point qf impactshall be two-thirds of the distance, L, from the plane where the valve |inlet
connection threadmeets the cylinder to the furthest point of the assembled valve measured along the
longitudinal axis'of the valve (See Figure 1).

The point of impact at that location shall be chosen such that the weakest position of the valve body
will be tested but shall not be obstructed by features such as outlet connecting threads, pressure-relief
valves, etc.

If the calculated point of impact for the test cannot be used (e.g. due to installed features/components
or configuration of the valve body), a different point of impact shall be chosen and a corrected impact
energy value calculated and used.

The test sample shall be subjected to only one impact from the plummet weight.
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5.9.3 Requirement

The valve shall not crack or shear to such an extent that LPG would be released. This shall be verified
by performing an internal leak tightness test according to 5.6 and checking the leak tightness from the
valve body.

5.10 Endurance test — Part 1

5.10.1 Procedure

The

est shall be carried ont in accordance with the fnllnwing procedure:

a)
b)
‘)
d) 1

e) 4

£
{

g)
h)
5.10
Any

be a
accol

The number of cycles shall be 10 000.
The tests shall be carried out using air or nitrogen.

The inlet pressure shall remain at 12 bar.

‘rom the closed position, the valve operating mechanism shall be moved three qu

maximum axial travel to the open position and closed again.

\fter each closure, the pressure downstream of the valve seat shall be released to the §

The pause between cycles shall be long enough to ensure that there shall be o

emperature rise due to friction in the valve during the test or excessive temperatui

dlue to pressure release.

The cycle time shall be a minimum of 5 s.

Dn completion of the above, the valve shall he’checked for deformation, wear and cracKk

2 Requirement

Failure, deformation, excessive wear or cracks that affect the normal operation of thg
cause for rejection. This shall.be verified by performing an examination of disma
"ding to 5.13.

5.11 Endurance test —<Part 2

5.11
The {
a) 1

1 Procedure
est shall b&earried out in accordance with the following procedure:

Matchifhgregulator or connector shall be connected to the valve fitted with its outlet s¢

hrters of its
tmosphere.

0 excessive
e reduction

b valve shall
htled valves

baled.

b) !

b(@0yCycles of connection and disconnection on each valve shall be carried out, at

htmospheric

ressure.

c) Each cycle shall last approximately 5 s.

d) The valve shall be examined and checked for deformation and wear.

e) The outlet seal shall be leak-tested with the same matching regulator or connector connected. The
outlet seal shall be leak-tested in accordance with the relevant parts of the procedure detailed in
5.6. In the event of failure of the matching regulator or connector, it may be replaced by a new one
of the same design.
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5.11.2 Requirement

Any excessive wear or deformation to the valve outlet shall be a cause for rejection. This shall be verified
by performing an examination of dismantled valves according to 5.13.

5.12 Simulated vacuum test

The test sha

1l be carried out in accordance with the following procedure:

a) The number of cycles per valve shall be 1.

b) The test-medivm-shat-be-air

c) The valye shall be subjected to a pressure of 1 bar, applied to the valve outlet in a direetion that
allows the sealing mechanism to be lifted off the valve seat.

d) After alperiod of at least 1 min, the internal tightness shall be checked at the pyessure of 1 bar
applied|to the valve outlet. The check shall last at least 1 min.

The leak rafe for the internal tightness shall not exceed 15 cm3/h of air measured at 15,6 °( and

1,013 bar.

5.13 Examlination of dismantled valves

5.13.1 Proredure

The valves ghall be dismantled and examined for deformatigof,wear and cracks.

A dimensioral check of one dismantled valve shall also.becarried out to confirm the sealing and spjndle

dimensions fin accordance with the specification/drawings.

5.13.2 Requirement

Any failure,|deformation, excessive wear or cracks that affect the normal operation of the valve shall be

a cause of rgjection.

5.14 Excesgs flow valve test

5.14.1 Genleral

Three samples of eachsize and type of valve which includes an excess flow valve shall be subjected to

these tests. A valve intended for use only with liquid shall be tested with water, otherwise the tests|shall

be made both withsair' and with water. Separate tests shall be carried out with each sample installed in

vertical, horjizonitdl and inverted positions. A valve intended for installation in one position only, may be

tested only In‘that position.

NOTE

Other suitable test gases can be used, e.g. nitrogen.

The valve shall meet the requirements of 4.4.5, during the tests described in 5.14.2 and 5.14.3.

5.14.2 Excess flow valve test with air

The tests shall be made without piping or other restrictions connected to the outlet of the test sample.

The test shall be conducted by using an appropriately designed and calibrated flow meter connected to
an air supply of adequate capacity and pressure. The upstream pressure of the air supply shall remain
within +2 % of the set value during the test, until closure is achieved.

16
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The valve shall be connected to the outlet of the flow meter. A recording pressure gauge shall be
installed on the upstream side to indicate the closing pressure.

The test shall be conducted by slowly increasing the flow of air until the excess flow valve closes. At the
instant of closing, the flow-rate shall be determined and the closing pressure recorded.

The

test shall be conducted for the set values of upstream air pressure of 2 bar and 7 bar.

Air flow shall be recorded in m3/min, for each pressure setting.

These flow rate test results shall be converted from flow rate of air to the flow rate of either propane or

butane. LPG vapour flow-rate shall be derived from Formula (2):

wherte

P AIR
PLPGv

Qrpey =QaIR

D1.pGy  is the volume flow-rate of LPG vapour;

DalIR 1S the volume flow-rate of air;

palR  is the density of air (1,225 kg/m3);

ALpGy is the density of LPG vapour (Butane 2,45 kg/m3, Propane 1,85 kg/m3).

5.14{3 Excess flow valve test with water

The

test with water shall be conducted using air*appropriately designed and calibrated

metdr installed in a piping system having sufficient capacity to provide the required flow.

Priof to the test air shall be eliminated from the system. The test shall be conducted by slowl
the flow until the excess flow valve closes. Just before the instant of closing, the rate of f]
recorded. This closing flow-rate shall.be expressed in m3/min of liquid LPG. The LPG flow-

deriyed from Formula (3):

where

PWATER
PLRG

VN

)1.pc =QWATER

Orpg is the volume flow-rate of liquid LPG;

QwaTER 1s the volume flow-rate of water;

(2)

liquid flow

y increasing
low shall be
rate shall be

3

ALEG is the density of liquid LPG (Propane 510 kg/m3, Butane 575 kg/m3);

PWATER is the density of water (1 000 kg/m3).

5.14.4 Excess flow strength test

Each valve shall be subject to a strength test by the application of a differential pressure of 30 bar to
close the valve.

After the test, the valve shall be visually inspected, and shall not show signs of damage that will
interfere with normal operation.

© IS0 2019 - All rights reserved
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5.15 Non-return valve test

5.15.1 Procedure

This test shall be carried out with the following procedure for non-return valves with a soft seat:

a) The number of cycles shall be 1 000.

The tests shall be carried out using air or nitrogen.

2l
arves

The pressure shall be 12 bar and shall be applied from the upstream (cylinder) side of the non-

b)
<)
return y
d) From t}
specific
e) Aftered
the atm
f) The cyd

excessiy

5.15.2 Requirement

Any failure,
a cause for 1

Valves shall
side of the v

5.16 Vibra

5.16.1 Pro

The vibratid
not include

The test samiple shall be fitted with all intended optional components.

5.16.2 Requirement

After being
according td

Each valve 5
the function

ne closed position, the non-return valve shall be opened according to manufacty
ption and closed again.

ch closure, the pressure downstream of the seat of the non-return valve shall'be releas|
psphere.

le time shall be a minimum of 5 s. Care shall be taken to ensure that there shall &
re temperature rise due to friction or temperature drop in the valveduring the test.

deformation, excessive wear or cracks that affect the normal operation of the valve sh
ejection.

be subjected to an internal tightness test at room temperature and from the downst
nlve at pressures specified in Table 2. The leakrate shall not exceed 15 cm3/h.

tion test

cedure

n test shall be carried out.nvaccordance with Annex C, except where a valve design
hny optional components Other than pressure relief valves and sealing caps/plugs.

subjected te-the vibration test each valve shall be internally and externally leak tg
5.6 at room temperature only.

hall.then be visually inspected to ensure there is no distortion that could adversely 4
ofthe valve. In particular, any eduction tubes or dip tubes shall be inspected to eq

rer's

ed to

€ no

h]l be

feam

does

bsted

ffect
sure

correct orientation and fixing and that no permanent deformation is present.

6 Documentation and test report

6.1 Documentation

The following shall be available for carrying out the tests:

a) a set of drawings consisting of the assembly drawing, parts list, material specifications including
material standard for metallic materials and certificates (for the materials used for test samples);

b) manufacturer drawings of sufficient detail, including dimensions and tolerances;

18
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