INTERNATIONAL

ISO

STANDARD 9635-5

First edition
2006-11-15

Agricultural irrigation equipment —
Irrigation valves —

Part 5:
Control valves

Matériel agricole d'irrigation— Vannes d'irrigation —

Partie 5: Vannes de contrdle

e Reference number
= — ISO 9635-5:2006(E)

© ISO 2006


https://standardsiso.com/api/?name=e95089e6ea9162a08b5f86cb37b6c8fe

ISO 9635-5:2006(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© 1S0 2006

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing 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. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © IS0 2006 — All rights reserved


https://standardsiso.com/api/?name=e95089e6ea9162a08b5f86cb37b6c8fe

ISO 9635-5:2006(E)

Contents Page
Lo T =2 o PP PP PP iv
1 T o - P 1
2 NOIrMAtive FefErENCES .......cccceeceiiiiiiicccceecie e e se e e e e s e e ssnne e e e e eesssssssne e e e e eeaaasnnmneeeeeesaasnnnnenennsnnsnnn 1
3 Terms and definitioNs.......ccccooi i ssnr s snnme e e e e s e s sentla M e e e s e s mmmnnes 1
4 Design requirements ..........cccccccciirirrrnnnnnnsssssssssssssssss s s sssssssssssssssssssssssssnsssssnsnsnsnns fo oSt eene e densnnnnnnnnnnnnns 2
5 Performance reqUIrEMENLS ..........occccccceemiiiiiiic s ssnce s e r s s sssses e s s s s s s snnne e e s spn e s fbnmn e e neesnsdessannnenesnnsnnn 2
51 Mechanical strength ......... .. ey e n s e e e s e e e e e e e e e 2
5.2 Watertightness ... s sn s s s s i dashensssnsssssnsnsssnnnahannnnnnnnnnnnnnn 4
5.3 Hydraulic characteristiCs ..........ccociiiiiiiiiini T T e 4
5.4 Resistance to chemicals and fertilizers............cociiiiecceiiee i e e e 5
5.5 ENAUIANCE ... s s s s s s s s s s s s s s s s e sl s s B s e s e s e s e e e s e s e e e s e s e e e s e e e e e s s e 5
6 Conformity assessSment ... an e mn e e e 5
6.1 LT 1= - | PSRRI S, SRS SRR 5
6.2 LN/ T30 == 7N R 5
6.3 Control of production process and quality system .. e 5
7 1= ] RS A, 6
8 o= o2 - T |1 ' [ S A 6
Annex A (normative) Test method for hydraulic characteristics of control valves providing flow

regulation fFUNCION ... s r e e s s smn e e e s ee s e smme e e e e essnne e e e e eesnnnnnn 7
Annex B (normative) Test method for hydraulic characteristics of control valves providing

pressure regulation fUNCHION ..ot e 8
Anngex C (normative) Test method for hydraulic characteristics of control valves providing level

L= 0 1T =T o I E 9
Annex D (normative) Test method for endurance of control valves...........ccccciiiiiicniincicnncccen s 10
BibHOGraphy ......oocciiii i b s e 1
© ISO 2006 — All rights reserved iii


https://standardsiso.com/api/?name=e95089e6ea9162a08b5f86cb37b6c8fe

ISO 9635-5

Forewor

:2006(E)

d

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 9635-5 |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 9635-5, together with ISO 9635-1, 1SO 9635-2, 1ISO 9635-3 and 1SO 9635-4, 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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Agricultural irrigation equipment — Irrigation valves —

Part 5:
Control valves

1 BScope
This|part of ISO 9635 specifies construction and performance requirements and -test methodg for control
valvgs, intended for operation in irrigation systems with water at temperatures not'exceeding 60 °C, which can

contain fertilizers and other chemicals of the types and concentrations used in.agriculture.
It is [applicable to hydraulically-operated control irrigation valves of DN 15 (1/2 inch) diametef or greater,
designed to operate in any position, from fully open to fully closed. The valves can either be dire¢tly operated

(i.e. the force applied via a spring or diaphragm to the obturator); or pilot-operated (i.e. the for¢e is applied
throggh an adjustable pilot valve via a diaphragm).

2 Normative references
The [following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of theg referenced
docyment (including any amendments) applies:
ISO P635-1:2006, Agricultural irrigation’équipment — Irrigation valves — Part 1: General requirements

ISO P635-2:2006, Agricultural irrigation equipment — Irrigation valves — Part 2: Isolating valves

ISO P644, Agricultural irrigation-equipment — Pressure losses in irrigation valves — Test method

3 [ferms and definitions
For the purposesiof this document, the terms and definitions given in ISO 9635-1 and the following apply.
3.1

confrol-valve
devicet

NOTE The functions are flow rate, water level control and pressure (upstream or downstream).

311

autonomous control valve

control valve having the integral capability of controlling the function using energy from the conveyed water by
adjusting the position of the obturator

3.1.2

non-autonomous control valve
valve that requires external power in order to regulate the specified function

© I1SO 2006 — All rights reserved 1
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313

pressure-reducing valve

control valve that reduces higher inlet pressure to a lower and outlet pressure regardless of variations in the
flow rate or variations of the inlet pressure

314

pressure-sustaining valve

control valve that maintains a constant pressure at the inlet regardless of variations in the flow rate or
variations of the outlet pressure

3.2
flow coefficiernt

Ky

coefficient efjual to the flow rate, in cubic metres per hour, of water at a temperature between 5 °Gyand 50 °C,
passing through the valve and causing a loss of static head of 1 bar

NOTE 1 d=K,/Ap , Wwhere Q is the flow rate in cubic metres per hour (m3/h), and p is the presslite-in kilopascals per
square centinjetre (kPa/cm?).

NOTE 2 1lbar = 0,1 MPa = 10% Pa; 1 MPa = 1 N/mm?Z.
NOTE 3  Apapted from EN 736-3.

3.3
maximum differential pressure
PM

maximum differential pressure of the control valve in operation

NOTE

tlis a value given by the manufacturer.

4 Desigh requirements
Control valves shall be designed in accordance.with ISO 9635-1:2006, Clause 4.

Control valyes designed to control ~pressure or level shall be tightly seated when closed [(see
ISO 9635-1:R006,Table G.2, Rate A).

The manufagturer shall indicate in-the relevant technical documentation the working limits of the valve and any
special conditions for installation‘and commissioning.

5 Perfoimancecrequirements

All tests are [to be performed on the valve as delivered to the test facility.

5.1 Mechanical strength

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

Requirements and testing shall be in accordance with ISO 9635-1:2006, 5.1.1.

If the manufacturer indicates that any feature of the control valve is not designed to withstand a high pressure,
the technical documentation shall indicate the appropriate means to be used (e.g. isolating valves of the

control system), in order to protect them during the test.

The features protected by these means shall be tested to the pressure given in ISO 9635-1:2006, 5.1.2.

2 © I1SO 2006 — All rights reserved
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5.1.2 Resistance of obturator to differential pressure
The valve shall comply with the requirement and test of ISO 9635-1:2006, 5.1.2.

If a control valve does not seat tightly, the requirement and test for the obturator shall be modified such that
the differential pressure that the obturator can withstand is the lower of (1,5 x PM) bar and (PM + 5) bar.

After the test, the valve shall meet the performance requirements of 5.3.

5.1.3 Resistance of valves to bending

The fequirements and testing shall be in accordance with ISO 9635-1:2006, 5.1.3.
The pending moment, M, to be applied during the test shall be in accordance with Table)1;as a function of
DN.
Table 1 — Bending moments
Bending moment
DN M
N-m
8 610
10 615
20 640
25 670
32 730
40 825
50 525
65 700
80 750
100 1100
125 1 600
150 2400
200 3 600
250 5500
300 7 500
350 9 500
400 12 000
750 T4000
500 16 500

5.1.4 Resistance of valves to operating loads

Applicable only to control valves whose main obturator can be operated manually to override the control
function, the requirements and testing shall be in accordance with ISO 9635-1:2006, 5.1.4.

© I1SO 2006 — All rights reserved 3
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5.2 Watertightness

5.21

5.21.1

Watertightness of shell and all pressure-containing components

Internal pressure

Requirements and testing shall be in accordance with ISO 9635-1:2006, 5.2.1.1.

5.21.2

Requiremen

5.2.2 Seat

Applicable o
Clause 4).

For level c(

Table G.2),
rate shall be|

Seat tightne
a) 1,1 x PH
b) the lows

In both casq
values of the

External pressure

tightness

hly to control valves where seat tightness is a requirement or is claimed by the nianufacturer
ntrol and pressure control valves, the leakage rate shall be rate A  (see ISO 9635-1:2
inder the conditions defined in the manufacturer's documentation. For/other valves, the lea
in accordance with the manufacturer's documentation.

5s shall be checked at the highest and lowest values of the differential pressure, as follows:
A

st differential pressure allowed by the manufacturerinhis documentation.

s, the requirements and testing shall be in aceordance with ISO 9635-1:2006, 5.2.2.1, wit
differential pressure as given in a) and b), above.

5.2.3 Maximum operating torque (MOT) for operation and watertightness

Applicable ¢
control funct]

Requiremen
ISO 9635-2:

If the requir
manufacturg

nly to control valves whose main~obturator can be operated manually to override or lim
on.

ks shall be in accordance’ with 1SO 9635-1:2006, 5.2.3. Testing shall be in accordance
006, 5.2.3.

(see

006,
kage

n the

t the

with

bd MOT exceeds’the limits according to this part of ISO 9635, this should be specified in the

r's product literature.

5.2.4 Wat

rtightness’ and air-tightness of gearboxes to external pressure

Requirements-and testing shall be in accordance with ISO 9635-1:2006, 5.2.1.2.

5.3 Hydraulic characteristics

5.3.1

The manufacturer shall give the flow coefficient, K,

Flow coefficient, X,

accordance with ISO 9644.

For autonomous control valves, it shall be given in the fully open position.

obtained from the head loss curve performed in

— For non-autonomous control valves, the manufacturer shall give X,, as a function of the opening position
of the obturator.

© I1SO 2006 — All rights reserved
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When measured in accordance with ISO 9644, the flow coefficient shall be within a range of + 10 % of the
value given by the manufacturer.

5.3.2 Regulation hydraulic characteristics

Applicable to both autonomous control valves and to non-autonomous control valves where the manufacturer
claims specific hydraulic characteristics linked to a designated control system.

5.3.2.1  Control valves providing flow regulation function

The

control valve shall be tested in accordance with Annex A The values obtained shall

within the

toler:

5.3.2

The
toler:

5.3.2

The
toler:

5.4

hnces given in the manufacturer’'s documentation.

.2 Control valves providing pressure regulation function

control valve shall be tested in accordance with Annex B. The values obtained shall b
bnces given in the manufacturer’s documentation.

.3  Control valves providing level regulation function

control valve shall be tested in accordance with Annex C. The“values obtained shall b
bnces given in the manufacturer’s documentation.

Resistance to chemicals and fertilizers

Requiirements and testing shall be in accordance with 1IS©'9635-1:2006, 5.4.

5.5

After

6

6.1

Endurance
completion of the endurance test according to Annex D, the valve shall pass

he hydraulic tests in accordance with'5.3, with values within the range of £ 5 % of those mea
he endurance test, and

he tests in accordance with-5.2.1 and 5.2.2, with the same leakage rate when the valve is ¢
seat tight.

Conformity,assessment

General

e within the

e within the

sured before

laimed to be

Reqtrirements shall be in accordance with ISO 9635-1:2006, 6.1.

6.2

Type tests

Requirements shall be in accordance ISO 9635-1:2006, 6.2. The type tests to be performed shall be those
according to Table 2, below.

6.3

Control of production process and quality system

Requirements shall be in accordance with ISO 9635-1:2006, 6.3.

NOTE The production control tests given in Table 2 are for information only.

© I1SO 2006 — All rights reserved
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Table 2 — Requirements and testing

Subclause of Corresponding requirement Type tests? Production tests
ISO 9635-1:2006 P greq yp (informative)
4.1 Materials See drawings and part lists —
4.2 DN See drawings —
4.3 Pressures See technical documentation —
4.4 Temperatures See materials —
45 Design of the shell and obturator See test report or calculation
) rnlr_\nrf _
4.6 End types and interchangeability See drawings and marking -
4.7 Operating direction See drawings =
4.8 Maximum water velocity See Clause 4 —
All materials, including lubricants, in contact| See test reports in accordance
49 . . X . : . —
with water intended for human consumption with national regulations
4.10 Internal corrosion and ageing resistance See drawings, part lists.and Visual inspection
’ technical documentation of coating$
411 External corrosion and ageing resistance See drawings, part lists and Visual inspection
’ technical doeumentation of coating
511 ReS|s.ta.nce of shell and alllpressure See 5.1.1 See 5.1.1
containing components to internal pressure
5.1.2 Resistance of obturator to differential pressure See 5.1.2 —
51.3 Resistance of valves to bending See 5.1.3 —
51.4 Resistance of valves to operating loads See 5.14 —
5.2.1.1 Leak-tightness to internal pressure See 5.2.1.1 See 5.2.1.|
5.2.1.2 Leak-tightness to external pressure See 5.2.1.2 —
5.2.2 Seat tightness See 5.2.2 See 5.2.2
523 Maximum operating torque (MOT) for See 5.2.2 and 5.2.3 See 5.2.3
operation and leak-tightness
5214 Leak-tightness of gearboxes to external See 5.2.4 .
pressure
5.3.1 Flow coefficient;)K, See 5.3.1 —
53.2 Regulationyhydraulic characteristics See 5.3.2 —
5.4 Resistance to chemicals and fertilizers See 5.4 —
5.5 Endurance 5.5 —
a8  Referencgs tosuliclauses in this column are to this part of ISO 9635.

7 Marking

Requirements shall be in accordance with 1ISO 9635-1:2006, Clause 7. In addition, the direction of flow shall
be marked.

8 Packaging

Requirements shall be in accordance with ISO 9635-1:2006, Clause 8.

6 © I1SO 2006 — All rights reserved
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Annex A
(normative)
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Test method for hydraulic characteristics of control valves providing

flow regulation function

AA1

General

The fest shall be performed at ambient temperature.

Cavifation shall be avoided.

A.2

Test procedure (see Figure A.1)

At flaw Q, equal to the minimum allowed flow value as given by the manufacturer, the differential pressure, Ap,
applied to the valve shall be given different values (Apnin, Apmzx @nd two intermediate values), while
meaguring the controlled flow.

The

resulting curve, Q=71 (Ap), shall be inside the area)limited by the tolerance, AQ, given in the
manpfacturer’'s documentation.

Repgat the same procedure, choosing a flow equal tosthe maximum flow as given by the manufacturer.

Ap A
A'Dmax
A’Dmin /
_a

DY

a8  Set point Q.

Figure A.1 — Hydraulic characteristics

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

Test method for hydraulic characteristics of control valves providing
pressure regulation function

B.1 General
The test shajl be performed at ambient temperature.

Cavitation shall be avoided.

B.2 Test procedure (see Figures B.1 and B.2)
The test progedure is the following.

At set point| p, of the controlled pressure, equal to the minimum pressure as given by the manufacjurer,
provide a flgw at different values (Qp,in, Omax @nd two intermediate values), while measuring the controlled
pressure.

Maintain the|differential pressure at the minimum value allowed-by'the manufacturer's documentation.

The resulting curve, p = f{0), shall be within the toleranceSAAp, Onin» Omax) indicated in the manufactyrer’'s
documentatipn.

Repeat the §ame procedure at the maximum pressuré as given by the manufacturer.

P A P A
A
NI I a Sy /a
Q —
% AN /// Y
Qmin Qmax Q Q
a  Set point p. b Set point p.
Figure B.1 — Pressure-reducing valve Figure B.2 — Pressure-sustaining valve
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