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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

non-governmentak—ir—Haisor—with—SO—also—take—part—in—the—werk—SO—collaborates—elosely—with the
Internationall Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tgdsk of technical committees is to prepare International Standards. Draft International Standards
adopted by [the technical committees are circulated to the member bodies for voting{OPublication as an
Internationall Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is grawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

ISO 9635-1 |was prepared by Technical Committee ISO/TC 23, Tractors'and machinery for agriculture and
forestry, Suhcommittee SC 18, Irrigation and drainage equipment and systems.

This first edftion of ISO 9635-1, together with ISO 9635-2, 1SO 9635-3, 1SO 9635-4 and 1SO 9635-5, cancels
and replaces$ ISO 9635:1990, of which it constitutes a technical*revision.

ISO 9635 cqnsists of the following parts, under the generaltitle Agricultural irrigation equipment — Irrigation
valves:

— Part 1: General requirements

— Part 2: fsolating valves

— Part 3: Check valves

— Part 4: pir valves

— Part 5: Control valves

© I1SO 2006 — All rights reserved
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Ag
Pa

ricultural irrigation equipment — Irrigation valves —

rt 1:

General requirements

1

This
inten
fertil

Scope

part of 1ISO 9635 specifies construction and performance requirements and,test method:s
ded for operation in irrigation systems with water at temperatures not exceeding 60 °C, whicH
zers and other chemicals of the types and concentrations used in agriculture.

It is @applicable to irrigation valves of 15 mm diameter or greater, designed\to operate in the fully o

closq

2
The
refern

doc\y

ISO
matg

ISO
ISO
ISO
ISO
ISO

ISO

d positions, but which can also operate for extended time periods in"any intermediate positio

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

1633, Rubber seals — Joint rings for water supply, drainage and sewerage pipelines — Spe
rials

6209, General purpose industrial valves — Marking

752, Metal valves for use.in flanged pipe systems — Face-to-face and centre-to-face dimens
5708:1995, Pipework-components — Definition and selection of DN (nominal size)

7005-1, Metallicflanges — Part 1: Steel flanges

y005-2, Metallic flanges — Part 2: Cast iron flanges

7005-3;-Metallic flanges — Part 3: Copper alloy and composite flanges

ISO

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

5 for valves,
can contain

ben and fully
.

For dated
referenced

cification for

bions

D227 Carrasion tests in artificial atmospheres — Salt spray tests

ISO 9635-2:2006, Agricultural irrigation equipment — Irrigation valves — Part 2: Isolating valves

ISO 9635-3:2006, Agricultural irrigation equipment — Irrigation valves — Part 3: Check valves

ISO 9635-4:2006, Agricultural irrigation equipment — Irrigation valves — Part 4: Air valves

ISO 9635-5:2006, Agricultural irrigation equipment — Irrigation valves — Part 5: Control valves

ISO 9644, Agricultural irrigation equipment — Pressure losses in irrigation valves — Test method
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ISO 9911:—"), Agricultural irrigation equipment — Manually operated small plastics valves

ISO 9080, Plastics piping and ducting systems — Determination of the long-term hydrostatic strength of
thermoplastics materials in pipe form by extrapolation

EN 681-1, Elastomeric seals — Materials requirements for pipe joint seals used in water and drainage

applications

— Part 1: Vulcanized rubber

EN 12627, Industrial valves — Butt welding ends for steel valves

EN 12982, Industrial valves — End-to-end and centre-to-end dimensions for butt welding end valves

3 Termsqg and definitions

For the purp

3.1

maximum gperating torque

maximum lin
required lea

3.2

minimum st
minimum lin
causes no a

3.3

shaft

point where
the end of th

34

type test
test made f
ISO 9635 an

3.5

operating mechanism

mechanism
[EN 736-2]

3.6

pses of this document, the following terms and definitions apply.

hit of torque which, when applied at the shaft, operates the valve and ensures compliance wit
age rate

rength torque
it of torque which, when applied at the shaft with the obturator either totally open or totally clq
teration to the functional capability of the valve

the load (torque) is applied in order to change the position of the valve obturator, which mg
e stem, or the input shaft of the reducer when the reducer is an integral part of the valve

0 prove that the design meéts ‘the corresponding performance requirements in this pd
d the part of ISO 9635 related'to the specific valve being tested

which translates the motion of the operating device to the motion of the obturator

operating d

manual or ppwer operated device used to operate the bare valve

vice

h the

sed,

y be

rt of

[EN 736-2]

3.7

operating element
component of the operating device by which the mechanical power is introduced

[EN 736-2]

1) To be published. (Revision of ISO 9911:1993)
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3.8
DN

ISO 9635-1:2006(E)

alphanumeric designation of the size of pipe work components, used for reference purposes, comprising the
letters DN followed by a dimensionless round number which is loosely related to the effective dimensions, in
millimetres, of the bore or external diameter of the end connections

NOTE Adapted from ISO 6708:1995, definition 2.1.

3.9
nom
PN

inal pressure

num
lette
bars
NOT
NOT

3.10

H I_ql H ' loiolo—s H 4 ol oal o £ £ ol H
Ecrildl UTolyriatiurm WiniLlT 1o - d- CUTIVETIITTIU TUUTTUTU TTUTTTUTT  TUT TTITTTTILUTE PJUTPUSTS, UTOIYI

s PN followed by a dimensionless round number which is loosely related to the pressure;s

F 1 1bar=0,1MPa=105Pa; 1 MPa = 1 N/mm?Z.

F 2 Adapted from ISO 7268:1983/Amd 1:1984.

allowable operating pressure

PFA

maximum hydrostatic pressure that a component is capable of withstahding continuously in servic
3.1

maxjmum allowable pressure

PMA

maximum pressure occurring from time to time, including surge, that a component is capable of
in service

3.12

allowable site test pressure

PEA

maximum hydrostatic pressure that a(ewly installed component is capable of withstanding fo
short duration, in order to ensure integrity and tightness of the pipeline

3.13

obturator

movable component of thelvalve whose position in the fluid flow path restricts or obstructs the fluig

ated by the
pxpressed in

W

withstanding

a relatively

flow
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4 Design requirements

4.1

411 Com

Materials

ponents and coating materials

Components and coating materials shall be selected from those conforming to the relevant standards, where
existent. They shall also be in accordance with 4.9, 4.10 and 4.11, either alone or in combination with coating

materials.
4.1.2 Elasfomers
Elastomers ghall be in accordance with ISO 4633 or EN 681-1 and 4.10 of this part of ISO 9635.
4.2 DN
The DN valdes shall be selected from the preferred values given in ISO 6708, with an_upper limit of DN 2|000.
The manufagturer shall indicate whether a DN value is from the DN/ID series or from the DN/OD series.
4.3 Pressgures
Valves interjded for irrigation systems come under the nominal pressure (PN) designation and shall be
designed in|such a way that their characteristic pressures, allowablé.operating pressure (PFA), maximum
allowable p:I‘essure (PMA) and allowable site test pressure (PEA):are in accordance with Table 1 fof the
corresponding PN (see also 4.4).
Table 1 — Valve pressures
Pressure
PN bar
PFA2 PMA? PEAP

6 6 8 12

10 10 12 17

16 16 20 25

25 25 30 35
@  Applicablg to valves in all positions, from fully closed to fully open.
b Applicablg only to valves\not in the closed position.
Table 1 givesminimum values of PMA and PEA. The manufacturer’s catalogue can indicate higher valugs on
the conditionthattherequirements-of-thispartoftSO-9635-have been-verified-with-these-highervaldes—n this
case, PEA shall not be less than the lesser of 1,5 PMA or (PMA + 5) bar.

4.4 Temperatures

Valves shall be designed for service temperatures from 1 °C to 60 °C and for storage temperatures between
—40 °C and 70 °C. For valves made from materials with temperature-dependent mechanical behaviour, the
PFA, PMA and PEA shall be established at (23 + 3) °C and, if applicable, a factor (temperature/pressure
table) for higher temperatures shall be given by the product standards and/or the manufacturer.

© I1SO 2006 — All rights reserved
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4.5 Design of shell and obturator

Valves shall be designed to ensure a safety factor against short-term and long-term shell and obturator
rupture, taking account of PFA, PMA and PEA according to 4.3. This requirement shall not preclude any of the
performance requirements given in Clause 5.

The design shall be carried out using either one or the other of the following methods.

— A calculation method using the tensile strength of the material (as defined in the relevant material
standards) divided by a safety factor: for materials with time-dependent mechanical behaviour (such
as plastic materials), the tensile strength shall be the 20 °C fifty-year extrapolated minimum strength

bbtained from pressure tests on injection moulded or exiruded pipes subjected to. ¢onstant

nydrostatic pressure at various temperatures and for different lengths of time in accardafice with

SO 9080.

— An experimental method, by means of pressure tests on valve shells subjected to a ¢onstant
hydrostatic pressure equal to PMA times a safety factor: for materials.' with time-dependent
mechanical behaviour (such as plastic materials), the test pressure shall be, further multiplied by a
coefficient specific to each material in order to take account of its fiftysyear extrapolated minimum
s5trength and of the slope of its strength regression line.

4.6 | End types and interchangeability

Valvgs can be designed with various types of end connectiohs adapted to specific pipe systems. The
connections shall fulfil the standardized requirements of the relevant pipe systems.

In orger to ensure interchangeability of flanged valves, their face-to-face or centre-to-face dimensjons shall be
in adcordance with ISO 5752 and their flanges with IS© 7005-1, ISO 7005-2 or ISO 7005-3 (depending on the

flange material). In the case of steel valves with welded ends, the end-to-end and centre-to-end dimensions
shalllbe in accordance with EN 12982 or EN 1262%.

4.7 | Operating direction

For yalves with an operating mechanism, the preferred direction of closure is clockwise.
Valves, designed for anti-clockwise closure, shall be marked to indicate the closing direction.
4.8 [ Maximum waterivelocity

Valves shall be desighed for water flow velocities that can reach the values given in Table 2 in steady flow
condjtions.

Table 2 — Maximum water flow velocity

PFA Flow velocity
bar m/s
6 2,5
10 3
16 4
25 5

4.9 Valve parts

Valve parts that are in contact with water shall be of non-toxic materials. All parts belonging to valves of the
same size, type and model, and produced by the same manufacturer, shall be interchangeable.

© I1SO 2006 — All rights reserved 5
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4.9.1 Plastic valves

Plastic valves shall be in accordance with ISO 9911.

Plastics parts of the valve that are exposed to ultraviolet (UV) radiation under normal field conditions in
which the valve operates shall include additives to improve their resistance to UV radiation. Plastics parts
that enclose waterways shall be opaque or shall be provided with an opaque cover designed to block all
light from reaching clear waterway enclosures.

4.10 Internal corrosion and ageing resistance

Valve parts - -
working conditions for which the valve is intended. The valve body shall meet the salt spray
requirements in accordance with ISO 9227.

4.11 External corrosion and ageing resistance

Under the ugage conditions defined in this part of ISO 9635, all external surfaces of thewalve (including bolts)
which are in|continuous contact with the surrounding soil, water or atmosphere shall(be resistant to corrgsion
and ageing py the selection of materials, or shall be protected by appropriate means. The valve body [shall
meet the salt spray test requirements in accordance with ISO 9227.

4.12 Repajrs and maintenance

The valve shall be designed to permit internal repair and maintenance'without removing the valve body|from
the line.

5 Perfoimance requirements

All tests sha[l be performed at a water temperature of (23 + 3) °C, unless otherwise specified. All tests gre to
be performef on the valve as it was delivered to.thestest facility.

5.1 Mechianical strength

5.1.1 Resiptance of shell and all pressure-containing components to internal pressure

The valves ghall withstand, without visible damage, an internal pressure equal to the higher of the two values:
PEA or 1,5 5 PFA.

In order to verify this requirement, the valve, as delivered, shall be tested in accordance with the test mgthod
given in Anrlex A, following which there shall be no visually detectable external leakage and no other sign of
defect.

5.1.2 ResiFtance of obturator to differential pressure

The valves in the closed position shall withstand, without visible damage, a differential pressure applied to the
obturator equal to the lower of the two values: 1,5 x PFA or PFA + 5. If the PMA indicated for the valves is
higher than this value, the differential pressure applied shall be equal to PMA.

In order to verify this requirement, the valve shall be tested according to the test method given in Annex B,
following which it shall pass the seat tightness test according to 5.2.2.

5.1.3 Resistance of valves to bending
Valves which are designed to be rigidly connected at both ends to adjacent pipes, excluding wafer type

valves, shall withstand the stresses transmitted to them without sustaining any deformation likely to alter their
functional capabilities beyond the limits specified in Annex C.

6 © I1SO 2006 — All rights reserved
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In order to verify this requirement, the valve shall be tested using the test method and with a bending moment
M in accordance with Annex C at a differential pressure across the obturator equal to PFA £ 5 %. It shall,
under the bending test load:

— show no visually detectable external leakage;

— exhibit a leakage rate at the obturator (see 5.2.2) not higher than that immediately above the seat leakage
rate specified for new valves (e.g. rate B if the specified rate is rate A according to Annex G).

5.1.4 Resistance of valves to operating loads

Valvllas having a mechanically operated obturator shall withstand, in the fully open and in the| fully closed
posifions, the minimum strength torque (mST) without any damage likely to impair their funetional capabilities
beyagnd the limits specified in Annex B.

The fest method, the mST to be applied and the acceptance criteria shall be in accordance with Ahnex C.
5.2 | Watertightness
5.2.1 Watertightness of shell and all pressure-containing components

5.211 Internal pressure

The palves shall be leak-tight under an internal water pressureequal to the higher of the two values: PEA or
1,5 4 PFA.

In order to verify this requirement, the valve shall be‘subjected to a water pressure test in accordance with
5.1.1, or to an air pressure test at (6 + 1) bar in ageordance with Annex F, following which therg shall be no
visually detectable leakage.

NOTE Air testing is applicable only when pressure vessel regulations permit.

5.2.1.2 External pressure
Valves shall be watertight to ingtess of air, water or any foreign matter.

In order to verify this requirement, the valve shall be tested in accordance with the method given|in Annex D.
Any Variation of pressure during the test shall not exceed 0,02 bar.

5.2.3 Seat tighthess

5.2.4.1 Seattightness at high differential pressure

The péat of valves in the fully closed position shall be watertight within a defined leakage rate, sglected from
rate Atorate FaccordingtoAnmex G—Theattowedteakage rate—statt begiverrimthemanufacturer’s technical
data.

In order to verify this requirement, the valve as delivered shall be subjected to the test in accordance with
Annex G under a differential pressure equal to 1,1 x PFA for water, or (6 £ 1) bar for air. The measured
leakage rate shall not exceed the allowed leakage rate.

5.2.2.2 Seat tightness at low differential pressure
The requirement shall be in accordance with 5.2.2.1.

The test shall be carried out in accordance with 5.2.2.1, but under a differential water pressure of 0,5 bar.

© I1SO 2006 — All rights reserved 7
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5.3 Hydraulic characteristics

5.3.1 Pres

sure loss

Carry out this test in accordance with 1ISO 9644. The pressure loss measured at a particular flow rate shall
not exceed the pressure loss declared by the manufacturer at that same flow rate by more than +5 %.

5.3.2 Other

Other hydraulic characteristics of control valves shall be given in the manufacturer’s catalogues and shall be

tested in ac

5.4 Resigtance to chemicals and fertilizers

The function
chemicals of

In order to
following wh
accordance

The test shz
of adjacent g

5.5 Endu

The enduranmce of each type valve shall be carried out in accordance with the specific test specified i

relevant part

6 Conformity assessment

6.1 Gene

The conform

carrying

controlli

continugusly reached:

The manufa
Should the
the correspg

6.2 Type

ordance with 1ISQ QR’RR-R'?(\(\R, Annex B

al capabilities of the valves shall not be impaired after prolonged use with fertilizers and
the types and concentrations used in agriculture.

verify this requirement, the valve, as delivered, shall be tested in agCordance with Ann
with 5.2.2.1 and 5.2.2.2.

Il be performed on a valve of a DN that is representative of the\range between two nominal
maller diameters (of the same design, same materials and produced by the same manufactu

rance test

of ISO 9635.

ral
ity of products to the relevant parts of ISO 9635 shall be demonstrated by
out all the type tests:(see 6.2) in order to ensure that all fithess for purpose criteria are met, g

hg the production process (see 6.3) in order to ensure that the required performance level

cturer shall ensure that all delivered valves are in accordance with the relevant part of ISO 4
erification of a requirement be necessary on a supplied product, it shall be made by carryin

bther

X E,

ch it shall not exhibit any deterioration of its components and shall pass-the seat tightness tgst in

DNs
rer).

n the

nd

b are

635.
j out

nding type test.

tests

The type tests shall comprise the tests corresponding to all the requirements, as given in this part of ISO 9635
and the requirements of that part of the standard related to the specific valve being tested. Type tests shall be
carried out on valves, which are representative of the current production.

The applicant shall set the sample size for the type tests in accordance with a quality assurance program.

Type test results shall be recorded in a test report giving the type, quantity, DN and PN of the valves tested,
and indicating the test apparatus and measuring devices used, as well as their calibration criteria.
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In order to qualify a range of valves of the same design, manufactured by the same process and from the
same materials or equivalent materials, the type tests can be carried out on a reduced number of DNs by
application of the following rule: when the type tests on one DN have given results in accordance with the
standard, then the valves of the two DNs immediately below are presumed to have passed the same tests.

The type tests shall be carried out by the manufacturer or, at his request, by a competent testing institute. The
manufacturer shall retain full reports of these tests as evidence of conformity. The appropriate type tests shall
be repeated when the design or the production process has been modified in a way likely to negatively affect
its functional capacities.

6.3 Control of production process and quality system

The manufacturer shall control the quality of his products during manufacture by a system of prdcess control
to erjsure that the manufactured products meet the performance requirements of this part of 1ISO 9635.

The guality system of the manufacturer shall be in conformity with an internationally @ccepted quplity system,

suchl as ISO 9001. In addition, it is recommended that the quality system be approved by a competent third
party certification body, accredited, for example, according to ISO/IEC Guide 62.

7 Marking

Valves in accordance with 1ISO 9635 shall be marked in a durablesand clearly visible manner in[ accordance
with |SO 5209, as follows.

a) [Malves whose DN value is > 50:

—  DN;

— identification of the shell material(s);

— PN;

— identification of the manufacturer;

— identification of the yéarof manufacture;

— number of the rélevant part of ISO 9635, e.g. ISO 9635-1.
b) Malves smallerthan DN 50 need only be marked as follows:
— PN;

L Aidentification of the manufacturer;

— number of the relevant part of ISO 9635, e.g. ISO 9635-1.

8 Packaging
Valves shall be packaged and/or protected against mechanical damage and ingress of foreign matter during

handling, transport and storage, in accordance with the manufacturer’s instructions, except when otherwise
agreed between manufacturer and purchaser.

© I1SO 2006 — All rights reserved 9
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A.1 Genejral

A.1.1 Materials with non-time-dependent mechanical behaviour

Annex A
(normative)

Test method for resistance to internal pressure of shell and
all pressure-containing components

For shells flom materials such as metals, the test fluid shall be water at any temperature’in the range of

service temperatures given in 4.4.

Seal the ends of the valve. The test pressure shall be simultaneously applied to the-inside of all cavities qf the

assembled Valve. If necessary, the obturator shall be in a partially open position.

The test pregsure shall be maintained for 10 min to 12 min.

A.1.2 Mat

For shells

rials with time-dependent mechanical behaviour

nufactured from plastic materials, the fifty-year resistance to the pressure given in 5.1.1 shall be

demonstratgd by type testing of the resistance to internal pressure of the valve body in accordance with 4.3

and ISO 9911:—, A.1 and A.2.

Each test
accordance

hall be carried out with the relevant combination of pressure, temperature and duratiop, in
ith ISO 9911:—, Annex A.

Seal the ends of the valve. The test pressure shall be simultaneously applied to the inside of all cavities qf the

assembled Valve. If necessary, the obturatar shall be in a partially open position.
For on-line

shall be inc
strength and of its strength regression line (see also 4.5).

A.2 Test procedure

The number|of spegimens should be in accordance with ISO 9911:—, Clause 5.1.

a)
b)

c)

d)

e)

f)

10

roduction tests, the test duration can be fixed by the production cycle, but then the test pregsure
ased by a factor speeificto each material in order to take account of its fifty-year extrapojated

Close thelends of the valve.

Fill the valve with water and vent the air.

The pressure should be raised progressively and smoothly by increasing it in approximately 15 s for every
bar from zero to the test pressure.

Maintain the pressure for the required duration (see A.1.1 and A.1.2).

Check visually that there is no detectable external leakage and no other sign of defect during the
specified test duration.

Terminate the test and record the test conditions and test results.
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ISO 9635-1:2006(E)

Annex B
(normative)

Test method for resistance of obturator to differential pressure

General

B.1.

For s
temq

The
dired

Whe
excel

A led

See

B.1
For s
dem
ISO

The
dired

Whe
exce

See

.2 Materials with time-dependent mechanical behaviour

1 Materials with non-time-dependent mechanical behaviour

bhells manufactured from metals, the test fluid shall be water at any temperature in. the rang
eratures given in 4.4. The test pressure shall be maintained for at least 10 min.

valve shall be in the closed position. The differential test pressure shall-be applied for
tion unless otherwise specified in 5.1.2.

eding the maximum operating torque (MOT) (see 5.1.2).

k from the seat during the test is not a cause for rejection.

Table G.2 for the allowable seat leakage rate.

hells manufactured from plastic materials, the fifty-year resistance to the pressure given in §
bnstrated by testing of the resistance to internal pressure of the valve body in accordance
D011, Annex A.

valve shall be in the closed position. The differential test pressure shall be applied successi
tion of fluid flow unless otherwise specified in 5.1.2.

eding MOT.

Table G.2 for the.allowable seat leakage rate.

je of service

low in each

h a valve has a mechanically operated obturator, it shall be closed by application of a torque not

.1.2 shall be
with 4.3 and

ely for each

h a valve has a mechanically operated obturator, it shall be closed by application of a torque not

© I1SO 2006 — All rights reserved
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B.2 Test procedure

The number of specimens should be in accordance with ISO 9911:—, 5.1.

a)
b)
c)

d)

e)
f)
9)
h)

12

Close one end of the valve.

Close the obturator.

Fill the space between the obturator and one end of the valve with water and vent the air.

The pressure should be raised progressively and smoothly by increasing it in approximately 15 s for every

bar from zero to the test pressure.
Maintaif the pressure for the required duration (see B.1.1 and B.1.2).

Terminate the test and empty the valve.

For vales designed to be used in both directions, a standpipe is required on each end:

Perforn| the seat tightness test (see 5.2.2).

For valfes having a mechanically operated obturator, perform the operating test (see 5.1.4).

Record [the test conditions and test results.
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CA1
The

The
in th

The

Dimgnsion L [see Equation (C.1) and Figure C.1] shall be a minimum of ©;005 x DN, in met

over

The

the requirement, shall be determined with the following:

The

whele

ISO 9635-1:2006(E)

Annex C
(normative)

Test method for resistance of valves to bending

General

est fluid shall be water at a temperature in the range of service temperatures given in 4.4-

fest shall be carried out on a test assembly as shown on Figure C.1, with the valve_installed
b service position.

new valve shall be mounted between two pipes and the test assembly-placed on simg
hangs outside the supports shall not exceed 0,001 x DN, in metres.

oad for establishing a bending moment, M, expressed in newton metres (N - m), greater tha

he total mass, mp, of the valve, test pipes and the water, inkilograms (kg);

wo supplementary vertical forces, F, expressed in{newtons, applied symmetrically to each
valve as shown in Figure C.1 and causing a purebending moment, M, in the central part.

F:; 2M —mp x L x LR
2 L+b-2a 2L+ b

Sl

is the distance between one end of the valve and the nearest support, in metres (m);

is half the distance between the points of application of forces F and where

otal mass, mp, and vertical forces, F, are related to the bending moment, M, by Equation (C.1):

as intended

le supports.
res, and the

n or equal to

side of the

(C.1)

h C~is the face-to-face dimension of the valve, in metres (m);

M is the applied bending moment in accordance with ISO 9635-2:2006, Table 1.

In order to allow a correct measurement of the leakage rate by means of the standpipe, the test assembily, the
water and the surrounding atmosphere shall be in thermal equilibrium throughout the test.

© I1SO 2006 — All rights reserved
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Fill the fest assembly with water, the obturator being in a partially open position if applicable, and ver

placed By increasing it in approximately. 15 s for every bar from zero to the test pressure.

Maintaif the test pressure for at [east 10 min after the required test pressure is established. If we ne

Figure C.1 — Test assembly

brocedure
of specimens should be in accordance with ISO 9911:—, 5.1.

the test assembly (Figure C.1) on the supports, both ends:being closed off.

e calculated forces F' in order to achieve the-bending moment M.
able, close the obturator by application of the torque MOT.

ssure should be raised progressively and smoothly in the pipe opposite to where the standpi

es designed to be usedhin both directions, we need to have a standpipe in both pipes.
isually that there is1o detectable external leakage for the test duration.

nd of the test; read on the standpipe the amount of water that has leaked from the pressu
he unpressurized pipe and calculate the leakage rate.

the farces F and the pressure and terminate the test.

t the

pe is

ed to

rized

Key
1 standpipe
C.2 Test
The number
a) Position
b)

air.
c) Apply th
d) If applic
e) The pre
f)

test val
g) Check
h) At the g

pipe to 1
i) Releass
i) Forvalv
k) Record
14

€S designed 10 be used In botn directions, repeat the test by pressurizing the other pipe.

the test conditions and test results.
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The

The

D.2

The

ISO 9635-1:2006(E)

Annex D
(normative)

Minimal test method for watertightness to external pressure of shell

and all pressure-containing components

General
valve to be tested shall be free from water.

est shall be carried out at ambient temperature.

Test procedure

est procedure is the following.

Dperate the obturator at least five times (from fully open to fully.closed and back).

Set the obturator in a partially open position.

Close the ends of the valve.

| ower the pressure in the valve to (-0,8 + 0,02)®bar relative.

solate the valve from the vacuum pump, for 2 h, with the valve temperature constant within £

Note the internal pressure at the eénd of the 2 h and calculate the pressure variation with re
nitial pressure.

Record the test conditions-and test results.

P° C.

spect to the

© I1SO 2006 — All rights reserved
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Annex E
(normative)

Test method for resistance to chemicals and fertilizers

E.1 General

The test solt

The test sol
(expressed as Cl,).

tion temperature shall be (23 + 3) °C.

ution shall be an aqueous solution of NaCIO or Ca(CIlO), containing 50 mg/l of active chl

The same s¢alants as used by the manufacturer shall be used for the test.

brocedure

of specimens should be in accordance with ISO 9911:—, 5.%.

e ends of the valve.

pbturator in a partially open position.

alve with the test solution and vent the air.

alve stand for 48 h.

ne valve and inspect visually to detect any deterioration of its components.
the seat tightness test (see 5:2.2).

the test conditions and-test’results.

brine

E.2 Test
The number
a) Close th
b) Setthe
c) Fill the
d) Letthe
e) Emptyt
f)  Perform
g) Record
16
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F.A1

ISO 9635-1:2006(E)

Annex F
(normative)

Test method for water or air tightness of valve body

General

This
mec

The

The

The

bbturator of isolating and control valves shall be in a partially open position.

end connections of the shell shall be blanked off and all cavities filled with the test fluid.

est fluid shall be either air or water. The choice of the test fluid is at the discretion of the applicant.

test shall be carried out to confirm the water or air tightness of the valve body, including_the operating
hanism sealing, against internal pressure.

F.2 | Test procedure
The fest procedure is the following.
a) PApply the test pressure to the test fluid:
— if the fluid is water, the pressure shall be as’specified in 5.2.1.1;
— if the fluid is air, the pressure shalkbe the lower of 1,5 times the allowable pressurg at ambient
temperature or (6 + 1) bar.
b) Maintain the test pressure for a minimum test duration in accordance with Table F.1.
c) Examine the shell for water(on air tightness, as follows:
— if the test fluid is.water, check the complete external surface of the shell visually for leakage;
— if the test fluid-is air,
i) immerse the valve in water with the upper surface of the valve not more than 50 mm below the
surface of the water and check for bubbles breaking the surface of the water, or
ii)* alternatively, coat the valve with a leak detection fluid and check for the continuous|formation of
bubbles.
Table F.1 — Minimum test duration for shell tests
Minimum test duration
Nominal size Production and acceptance tests Type test
S min
Up to DN 50 15 10
DN 65 to DN 200 60 10
DN 250 and above 180 10

© I1SO 2006 — All rights reserved
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When the shell is tested in a production line and the time of one production cycle is shorter than the
production test time specified in Table F.1, the shell shall be tested for the time of the production cycle. In that
case, statistical process control tests shall be carried out confirming that all valves are capable of meeting the
acceptance criteria in accordance with F.3.

F.3 Acceptance criteria

The acceptance criteria are the following:

— if the test fluid is water, there shall be no visually detectable leakage from any external surface of the
shell;

— if the te$t fluid is air,
1) no pubbles shall break the surface of the water when the valve is immersed in wateryor

2) thefe shall be no continuous formation of bubbles when the valve is coated“with a leak detection
fluigl.

Leakage from the operating mechanism sealing is permitted, provided that there is no visually detectable
leakage whegn the test pressure is 1,1 times the allowable pressure at ambienttemperature.

18 © IS0 2006 — All rights reserved
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Annex G
(normative)

Test method for seat tightness

G.1 General

This|test shall be carried out to confirm the capability of the seat(s) to conform to the specified-lgakage rate
— pt the time of manufacture, and

— |n the direction(s) for which the valve is designed.

—

The fest fluid shall be a liquid or gas. The choice of the test fluid is at the discrétion of the applican

G.2| Test pressure

The fest pressure shall be as specified in 5.2.2.1, except that if the test fluid is a gas, the test pressure may be
the Ipwer of 1,1 times the allowable differential pressure at ambient temperature or (6 + 1) bars for valves of

— Ppizes up to DN 80 for all pressure ratings, and

— Ppizes above DN 80 and up to DN 2 000 for pressure ratings up to PN 40.

G.3| Test duration

The fest pressure shall be maintained for a duration not less than that specified in Table G.1.

Table'G)1 — Minimum test duration for seat tightness tests

Min. test duration

Production and acceptance tests Type tpsting

Nomihal-size s min
Metal seated valves Soft-seated valves All valves

Liquid Gas Liquid or gas Liquid|or gas
Up tb DN 50 15 15 15 1P
DN 65 to DN 200 30 15 15 10
DN 250 to DN 450 60 30 30 10
DN 500 and above 120 30 60 10

When the seat tightness is tested in a production line and the time of one production cycle is shorter than the
production test time specified in Table G.1, the seat tightness shall be tested for the time of the production
cycle. In that case, statistical process control tests shall be carried out confirming that all valves are capable of
meeting the requirements of G.5.
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G.4 Test procedures

G.4.1 General

The test procedure shall be in accordance with G.4.2 to G.4.6, depending on the particular type or types of
valve being tested.

G.4.2 Gate valves, ball valves and plug valves

The procedure for testing the seat tightness of gate, ball and plug valves is the following.

a) Fill the

b) Move th

c) Apply th
G.3.

d) Determ

e) Repeat

This proced

not permit verification of the leakage rate of the downstream seat. Where such pressurization is a require

of the prodd
carried out b

Valves whic
the test in or

Valves with
by applying
NOTE S

capability in s|
out before a

With plug v4
charged prig

G.4.3 Glok

The procedy

alve cavity, including, if appropriate, the cover cavity, with the test fluid.
e obturator to the closed position.

e test pressure specified in G.2 and maintain the test pressure for the test dlration specifi

ne the rate of leakage.
steps ¢) and d) for the other side of the valve.
ire might not ensure pressurization of the intergate space af/double-seated valves and ther

ct or performance standard, or is required by the purchaser, when necessary, step c) md
efore step b).

h incorporate “double block and bleed” design feature should have the bleed plug removed pr|
der to prove the “double block and bleed” capability.

ed in

efore
ment
y be

or to

ndependent double seating (such as two-piece obturator or double-seated valves) may be tgsted

he test pressure between the seats.and checking each side of the closed valve.

bft seated ball valves previously subjected to a liquid seat test pressure can have a reduced perfor
bme subsequent services at lowdifferential pressures. If a liquid seat test pressure is specified and is ¢
w pressure gas seat test, it can be necessary to allow time for the seat material to recover.

Ives relying on a sealing compound to effect a seal, it is permitted that the sealing compour
r to testing.

e valves

re for testing the seat tightness of globe valves is the following.

Fill the lrpstream valve cavity with the test fluid.

ance
rried

d be

e obturator to the closed position.

pressure for the test duration specified in G.3.

a)

b) Move th
c)

d) Determi
20

ne the leakage rate.

Apply the test pressure specified in G.2 in the direction to unseat the obturator, and maintain the test
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