INTERNATIONAL

ISO

STANDARD 9635-4

Second edition
2014-11-15

Agricultural irrigation equipment —

Irrigation valves —

Part 4:
Air valves

Matériel agricole d’irrigation — Vannes d’irrigation —

Partie 4: Vannes de ptrge d’air

-_— Reference number
=) — 1SO 9635-4:2014(E)

© IS0 2014


https://standardsiso.com/api/?name=318d3f0a9019967d72d4b12ee5f2eb0c

ISO 9635-4:2014(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2014
All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. + 41 22 749 01 11

Fax + 4122 749 09 47

E-mail copyright@iso.org

Web www.iso.org

Published in Switzerland

ii © ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=318d3f0a9019967d72d4b12ee5f2eb0c

ISO 9635-4:2014(E)

Contents Page
FFOT@WOTM ........oocccceee o858 iv
1 SCOPI ...k 1
2 NOTTNATIVE TEECI@INCES .........occcccoooieeeeiesse st ssss st 1
3 Terms and AefiNItiONS ... 1
4 DE@SIGN FEQUUETEITIEIIES ..o 2
5 Performance requirements

5.1 [0T<) 4 1) = OO OSSOSO

5.2 Mechanical strength ...

5.3 WaAtETHIZNENESS ..ot ey

5.4 P03 (o) 00 o = 1 = Lot <) g £ (ot OO OSSOSO S

5.5 Resistance to chemicals and fertilizers

5.6 ENAUIAINCE ..ccccceeeese st ssssesssssesessssssesss o ssssse s
6 Conformity aSSESSIMENT ... e oo

6.1 GENETAL........ooooooooee e

6.2 TYPE TESES oo

6.3 Control of production process and quality system
7 L D SIS 40 4SS F 6
8 PACKAGING ... et 6
Anngx A (normative) Test method for airflow characteristics of valves with air release function....7
Anngx B (normative) Test method for airflow characteristics of valves with air intake function.....9
Anngx C (normative) Test method for endurance of valves with air intake and/or air

release FUNCEIONS ... L)oo e 12
BIDIEOZTAPIY . ...y et e 14
© 1S0O 2014 - All rights reserved iii


https://standardsiso.com/api/?name=318d3f0a9019967d72d4b12ee5f2eb0c

ISO 9635-4:2014(E)

Forewo

rd

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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Agricultural irrigation equipment — Irrigation valves —

Part 4:
Air valves
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3.2

cope

part of ISO 9635 specifies construction and performance requirements and test met
bs, intended for operation in irrigation systems with water at temperatures not-exceg
h can contain fertilizers and other chemicals of the types and concentrationsaised in a

applicable to hydraulically operated air irrigation valves of DN 15 diaimdeter or greats
e directly operated, i.e. the force is applied to the obturator by the-float, either dired

Normative references

following documents, in whole or in part, are normagively referenced in this docum
pensable for its application. For dated references; only the edition cited applies. H
ences, the latest edition of the referenced document (including any amendments) appli

D635-1:2014, Agricultural irrigation equipments Irrigation valves — Part 1: General req

D635-2:2014, Agricultural irrigation equipment — Irrigation valves — Part 2: Isolating va

Terms and definitions

.

alve
-type purger
pperating float:-type valve for the evacuation of air from, or the ingress of air into watef]

1 to entpy:\Such valves can be single-float or double-float and can fulfill one or more or 4
ions: airrelease, air intake.

air nelease function

hods for air
ding 60 °C,
priculture.

b1, designed
tly or via a

hanical linkage. The valves can be operated by a force applied throtigh’an adjustable pilpt valve.

ent and are
or undated
ES.

iirements

ves

he purposes of this document, the terms and definitions given in ISO 9635-1:2014 and the following

pipelines

he following

discharge of air from a water pipeline or appliance

3.3

air intake function
vacuum relief function

adm

3.4

ittance of air to a water pipeline or appliance

air venting function
continuous acting air vent function
purging of entrapped air from a water pipeline in service under pressure
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4 Design requirements

Air valves shall be designed in accordance with SO 9635-1:2014, Clause 4. In addition, these valves may
be fitted with an integrated isolating device which shall be in accordance with ISO 9635-2:2014.

5 Performance requirements

5.1 General

Perform all tests on the valve as delivered to the test facility.

5.2 Mechanical strength

5.2.1 Resjstance of shell and all pressure-containing components to internal pressure

Carry out tgsting in accordance with ISO 9635-1:2014, 5.2.1. For double-float valves;the obturators/may
be tested simultaneously or separately.

Test resultg shall comply with the requirements of [ISO 9635-1:2014, 5.2.1.

5.2.2 Resjistance of obturator to differential pressure

Tested within 5.2.1.

5.2.3 Resjistance of valves to bending

Not applicaple. However, testing of bending resistance mray be an optional requirement for air valvgs, if
bending registance is specified by the customer.

5.2.4 Resijstance of valves to operating loads

Not applicdble, except for any integrated” isolating device, which shall be in accordance with
ISO 9635-2:2014, 5.2 4.

5.3 Watdrtightness
5.3.1 Watertightness of shell and all pressure-containing components

5.3.1.1 Internal pressure

The requirgmentof watertightness to internal pressure is fulfilled by compliance with 5.2.1.

5.3.1.2 External pressure

Not applicable, except for any integrated isolating device, which shall be in accordance with
[SO 9635-2:2014, 5.3.1.2.

5.3.2 Seattightness

5.3.2.1 Seat tightness at high pressure

Carry out testing in accordance with ISO 9635-1:2014, 5.3.2.1, using water as the test fluid. The leakage
rate shall be rate A. For a type test, continue the test for at least 10 min. For double-float valves, the
obturators may be tested simultaneously or separately.

Test results shall comply with the requirements of ISO 9635-1:2014, 5.3.2.1.

2 © ISO 2014 - All rights reserved
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5.3.2.2 Seat tightness at low pressure

4:2014(E)

Carry out testing in accordance with ISO 9635-1:2014, 5.3.2.2, using water as the test fluid. The leakage
rate shall be rate A. For a type test, continue the test for at least 10 min. For double-float valves, the
obturators may be tested simultaneously or separately.

Test

results shall comply with the requirements of ISO 9635-1:2014, 5.3.2.2.

5.3.3 Maximum operating torque (MOT) for operation and tightness

Not applicable, except for air valves with an integrated isolating device which shall be in accordance

with

5.4
Test

The
fund
reley

and

Shoy

5.4.

150 9655-2:2014, 5.5.5.

Airflow characteristics
results shall comply with the requirements of ISO 9635-1:2014, 5.4.

characteristics given by the manufacturer in the form of a graph or table’shall be the
tion of inlet pressure. When this is measured according to the conditions defined herg

functions of the valve.

| Air release function

v the performance data at standard conditions of tempefature and barometric pressurg.

hirflow as a
after in the

rant subclauses of this part of ISO 9635, the flow shall be not less than' 90 % of the value indicated by
the manufacturer at a minimum of three points on the curve, these points being indicative

bf the range

h

Condluctthetypetestassetoutin AnnexA.Comparetheresults withthevaluesgiveninthe manufacturer’s

cata

5.4.]

ogue and the difference shall be no greater.¢than +10 %.

P Air intake function

Condluctthetypetestassetoutin AnnexB. Comparetheresults withthevaluesgiveninthe manufacturer’s

cata

5.4.]

Veri
flow]
cata

Toc

ogue and the difference shall be no greater than +10 %.
8 Air venting function
y the air venting funetion by measuring the section of the small orifice of the valve, cal

ogue. The différence shall be no greater than +10 %.

hlculate theflow, use the M51 AWWA formula, changing the units from US units to SI uy

tulating the

through it at sonic\conditions and comparing the result with the value given in the manufacturer’s

its.
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For sonic flow, the most usual, it is possible to use Formula (1):

M

Q= 0,686><C><A><P/[p><(R><T)2}
where

Q isthe flow in Nm3/s (normal conditions);

C isthe discharge coefficient;

A is theareaoforifice;

P isthe absolute pressure in the pipe (Pa);

p isthe air density in normal conditions (kg/Nm3);

R isthe air constant (287,05 m2/s2/°K);

T isthe temperature in the pipe (°K).
Measure the actual air venting capability in a manner similar to the air release function (see 5
Compare the results with the values given in the manufacturer’s catalague and the difference sha

no greater t

We should
measuring
i.e.a higher

5.5 Resis

Conduct tes

Test results
5.6 Endu

5.6.1 End

Evaluate th
to 250 cons
from atmos
test and sha

5.6.2 End

han +10 %.

consider the influence of the air relative humidity (RH) which is a critical factor v
the maximum allowable pressure in the pipe to prevent the float closing without w
RH will cause an earlier closure.

tance to chemicals and fertilizers
ting in accordance with ISO 9635-1:2014;'5.5.
shall comply with the requirements of ISO 9635-1:2014, 5.5.

rance

urance of valves with\air intake and/or air release functions

e endurance of avalve with air intake and/or air release functions by subjecting the ¥
ecutive cycles@f)filling and draining in accordance with Annex C, with the pressure var
pheric to thedallowable operating pressure. The valve shall open and close fully during
1l pass thieywatertightness tests as set out in a 5.3.1 and 5.3.2 after the 250 cycles.

urance of valves with air venting function

4.1).
1l be

rhen
ater,

alve
ying
r the

Evaluate the endurance of a valve with air venting function by subjecting the valve to Z 500 consecutive
cycles of air venting. This may be achieved by continuous injection of air into the system, allowing the
valve to cycle automatically, or by cyclic injection of air, depending on the type of valve. The valve shall
open and close fully at each cycle of the test and shall pass the watertightness tests as set out in 5.3.1
and 5.3.2 after the 2 500 cycles.

Perform the test at a pressure equal to the allowable operating pressure.

5.6.3 Long-term unseating test

This is an accelerated test to ensure that the obturator will release after being under pressure for a long

duration.

© ISO 2014 - All rights res
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Carry out the test on a valve, mounted vertically, at a temperature of 50 °C (+5 °C), kept under
1,2 x the hydraulic maximum allowable operating pressure +20 % to 0 % for five days.

Following this, release the pressure and check that the valve opens normally.

The valve shall then pass the watertightness tests as set outin 5.3.1 and 5.3.2.

Test valves with several functions (air release, air intake, and air venting) without isolating the parts
ensuring the compliance of the different functions.

6

onformity assessment

6.1

Test

6.2

Test

General

results shall comply with the requirements of ISO 9635-2:2014, 6.1.

Type tests

results shall comply with the requirements of ISO 9635-2:2014, 6:2) Perform the type|tests as set
out in Table 1.

6.3 | Control of production process and quality systen
Test|results shall comply with the requirements of ISO 9635-2:2014, 6.3.
NOTE The production control tests given in Table 1 are.for information only.
Table 1 — Requirements and testing
pubclause of Correspondingrequirement Type testsa Production tests
ISP 9635-1:2014 p gredq p (infdrmative)
41 Materials See drawings and part —
lists
4.2 DN See drawings —
4.3 Pressures See technical documenta- —
tion
4.4 Térperatures See materials —
4.5 Design of shell and float See test report or calcula- —
tion report
4.6 End types and interchangeability See drawings and marking —
47 Operating direction See drawings —
4.8 Maximum air velocity See Clause 4 —
4.10 Internal corrosion and ageing resist- See drawings, partlists |Visual inspection of
ance and technical documen- coatings
tation
411 External corrosion and ageing resist- See drawings, partlists |Visual inspection of
ance and technical documen- coatings
tation
521 Resistance of shell and all pres- See5.2.1 See5.2.1
sure-containing components to inter-
nal pressure
5.2.2 Resistance of float to differential pres- See 5.2.2 —

sure

a  References to subclauses in this column are to this part of ISO 9635.

© IS0 2014 - All rights reserved
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Table 1 (continued)

IS?)u‘;) g;aslf;ez?)fl 4 Corresponding requirement Type testsa Pr(.)duction.tests
: (informative)
524 Resistance of valves to operating loads See5.2.4 —
5.3.1.1 Leak-tightness to internal pressure See5.3.1.1 See5.3.1.1
5.3.1.2 Leak-tightness to external pressure See5.3.1.2 —
5.3.2 Seat tightness See5.3.2 See5.3.2
5.3.3 Maximum opAel;ati1ng tarque (MOT) for See5.3.2and 5.3.3 See5.3.3
eperationandtealctightness
5.4.1 Air release function See5.4.1 —
5.4.p Air intake function See5.4.2 v
5.5 Resistance to chemicals and fertilizers See 5.5 —
5.6 Endurance 5.6 —

a  Referencps to subclauses in this column are to this part of ISO 9635.

7 Marklng

Requirements shall be in accordance with ISO 9635-1:2014, Clause 7,

8 Packefing

Requirements shall be in accordance with ISO 9635-1:2014, Clause 8.

6 © ISO 2014 - All rights reserved
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Annex A
(normative)

4:2014(E)

Test method for airflow characteristics of valves with air release

A1l
See

Use

Takg additional safety measures when necessary.

Carrly out the test on a valve mounted vertically. Begin the test with the valve and the air
temperature.

At the point where the air flow is measured, ensure that the air témperature remains betwg

45°

Test

ensyring the compliance of the different functions.

A.2

Figulre A.1 is given as an example.

A.3
The

a)

b)

d)

b4 and5.4.1.

function

General

hir as the test fluid. Ensure that air pressure testing complies with all related safety

[ throughout the test.

valves with several functions (air release, air intake,~and air venting) without isolatir

Test installation

Test procedure

test procedure is the following.

within the range of #4 % for the test duration.

he minimum récommended test duration is 30 s.

Fnsure that.the pressure is within the range of +5 % for the test duration.
Fnsurethat the temperature is within the range of #2 °C for the test duration.

Calculate the average flow, expressed in cubic metres per hour (m3/h) (at standard t
bod nracciien )

regulations.

at ambient

en 5 °C and

1g the parts

Dpen the isolating valve.té reach the flow of the first point of measurement. Ensure thag the flow is

emperature

oI PpTreoSur s

Record the test conditions and test results (average pressure, average temperature, average flow).

Repeat the procedure by opening the isolating valve to reach the flow of the second and third

measurement points.

The three points of measurement shall be at 25 %, 50 %, and 75 % as declared on the graph in the

manufacturer’s catalogue.

© IS0 2014 - All rights reserved
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ssed air pressure source
b under test
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bctions of typical flow stabilizers.
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5
Honeycomb
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BLIND
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Figure A.1 — Test installation example
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Annex B
(normative)

Test method for airflow characteristics of valves with air intake

function

B.1

See 5.4 and 5.4.2.

Use pir for the test fluid. Ensure that air pressure testing complies with all related safety

Takd

Carrly out the test on a valve mounted vertically. Begin the test with the valve and the air
temperature.

At th

45 °C throughout the test.

Test
ensy

B.2

Ensuyre that the test installation is capable’of creating airflow in the air intake directio

nega
B.3 s

Ensyre that the testinstallation isequipped with devices allowing the measurement of air flo

and

B.3
The

a)

General

additional safety measures when necessary.

e point where the air flow is measured, ensure that the air t€mperature remains betwg

valves with several functions (air release, air intake,~and air venting) without isolatir
ring the compliance of the different functions.

Test installation

tive pressure below the valve or by positive pressure around or into the valve. Figures
how examples.

femperature.

Test procedure
test procedure-is-the following.
Dpen the isolating valve to reach the flow of the first point of measurement.

Fnsuréthat the value of the flow is within the range of 4 % for the test duration.

regulations.

at ambient

en 5 °C and

1g the parts

h, either by
3.1, B.2, and

v, pressure,

Fosure that the value of the pressure is within the range of 5 % for the test duration.

Ensure that the value of the temperature is within the range of +2 °C for the test duration.

b) Calculate the average flow, expressed in cubic metres per hour (m3/h) (at standard temperature
and pressure), converting it to normal outside atmospheric conditions.

c) Recordthetestmethod,e.g.1SO9635-2 Figure B.1, test conditions and test results (average pressure,
average temperature, average flow).

d) Repeatthe procedure by opening the isolating valve to reach the flow of the second and third points

of measurement.

e) The three points of measurement shall be at 25 %, 50 %, and 75 % as declared on the graph in the

manufacturer’s catalogue.

© IS0 2014 - All rights reserved
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20d 7d

5
Key
d nominallpipe diameter
D nominallriser and valve diameter
1  vacuum|[pump
2 air valvd under test
3  pressurg and temperature measurement devices
4 flow stapilizer
5 flow meter

Figure B.1 — Air intake test (Example 1)
Q
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Y
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A D
] 4
1 <
BLIND
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204 |

5

Key

nominal pipe diameter

nominal riser and valve diameter

compressed air pressure source

air valve under test

pressure and temperature measurement devices

flow stabilizer

Ulos W N RS

flow meter

Figure B.2 — Air intake test (Example 2)
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5 flow meter

Figure B.3 — Air'intake test (Example 3)
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Annex C
(normative)

Test method for endurance of valves with air intake and/or air
release functions

C.1 General
See 5.6.

Use water for the test medium. Ensure that air pressure testing complies with thé related safety
regulations

Carry out the test on a valve at ambient temperature, mounted vertically.

Test valves|with several functions (air release, air intake, and air venting)-without isolating the parts
ensuring the compliance of the different functions. Figure C.1 shows installation example.

C.2 Test|procedure
The test pracedure is the following.
a) Fill thejtest installation with water up to the lowestpoint of the valve to be tested.

b) Begin the first test cycle by filling the valve with-water and purging the air over a period of betyeen
5sand|10s.

c¢) Increage the water pressure inside the yalve to a value between AOP and AOP +10 % and mainptain
it for atlleast 2 min.

d) Releasq the pressure to allow the full displacement of the float. Air will enter the valve through the
orifice n the case of a valve withan air intake function. Repeat the same procedure for 250 cy¢les.

e) Proceed to the watertighthess tests in accordance with 5.3.1 and 5.3.2.

f) Record|the test conditions and test results.

12 © ISO 2014 - All rights reserved
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