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Foreword

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

Part 5:
Control valves
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part of ISO 9635 specifies construction and performance requirements and test méthod
bs, intended for operation in irrigation systems with water at temperatures not-exceg
h can contain fertilizers and other chemicals of the types and concentrationsused in a

ipplicable to hydraulically-operated control irrigation valves of DN 15 (1/42inch) diamete
bned to operate in any position, from fully open to fully closed. The-valves can either]

e is applied through an adjustable pilot valve via a diaphragm)&These valves can also
k valves.

Normative references

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

p635-1:2014, Agricultural irrigation equipment — Irrigation valves — Part 1: General req
D635-2:2014, Agricultural irrigation gquipment — Irrigation valves — Part 2: Isolating va

D644, Agricultural irrigation equipment — Pressure losses in irrigation valves — Test met

Terms and definitions

he purposes of thisdocument, the terms and definitions given in ISO 9635-1 and the follg

rol valve
re intendedcto regulate, within specified limits, one or more functions

1 to entry: The functions are flow rate, water level, and pressure control (upstream or down
s,are.also used to start or terminate irrigation system operation.

s for control
ding 60 °C,
rriculture.

I or greater,
be directly

ated (i.e. the force applied via a spring or diaphragm to the obtufator), or pilot-operated (i.e. the

function as

ent and are
or undated
ES.

Iirements
ves

hod

wing apply.

stream). The

3.1.1

]

autonomous control valve
control valve (3.1) that uses the energy from the conveyed water to adjust the position of the obturator
for the regulation of a specific function

3.1.2

non-

autonomous control valve

control valve (3.1) that requires external power to adjust the position of the obturator for the regulation
of a specific function

3.1.3

pressure-reducing valve
control valve (3.1) that reduces a higher inlet pressure to a constant lower outlet pressure regardless of
variations in the flow rate or variations of the inlet pressure

© IS0 2014 - All rights reserved
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3.14

pressure-sustaining valve

controlvalve (3.1) that maintains a constant pressure at the inlet regardless of variations in the flow rate
or variations in the outlet pressure

3.2

flow coefficient

Ky

number equal to the flow rate of water, in cubic metres per hour, that will flow through a fully open valve
with a 100 kPa pressure loss across the valve

Note 1 to enfry: Q =KV\/E , where Q is the flow rate in cubic metres per hour (m3/h), and Ap is the pressyre in
bar.

Note 2 to en]ry: 1 bar =0,1 MPa = 105 Pa; 1 MPa=1 N/mm?2.
Note 3 to enffry: Adapted from EN 736-3.

3.3
maximum differential pressure
highest differential pressure of the control valve in operation

Note 1 to enffry: It is a value given by the manufacturer.

4 Designh requirements
Control valyes shall be designed in accordance with ISO 9635>1:2014, Clause 4.

Control valyes designed to control pressure or waterdevel shall be tightly seated when closed|(see
IS0 9635-1:2014, Table G.2, Rate A).

The manufgcturer shall indicate in the relevant téchnical documentation the working limits of the vyalve
and any spdgcial conditions for installation and:¢cémmissioning.

5 Perfofmance requirements
Perform allftests on the valve as delivered to the test facility.
5.1 Mechanical strength

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

Carry out tgsting-in-accordance with ISO 9635-1:2014, 5.1.1.

If the manuffacturer indicates that any feature of the control valve is not designed to withstand a fhigh
pressure, the technical documentation shall indicate the appropriate means to be used (for example,
isolating valves of the control system), in order to protect that feature during the test.

Test the features protected by these means to the pressure given in ISO 9635-1:2014, 5.1.2.
Test results shall comply with the requirements of ISO 9635-1:2014, 5.1.1.

5.1.2 Resistance of obturator to differential pressure
The valve shall comply with the requirement and test in ISO 9635-1, 5.1.2.

If a control valve is designed not to seat tightly, the requirement and test for the obturator shall be
modified as follows: the differential pressure which the obturator shall withstand shall be the lower of
(1,5 x PM) bar and (PM + 5) bar where PM is the maximum differential pressure of the control valve in

2 © ISO 2014 - All rights reserved
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operation (value to be given by the manufacturer). After the test, the valve shall comply with the control
performances of this part of ISO 9635 (see 5.2).

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

5.1.3 Resistance of valves to bending
Carry out testing in accordance with ISO 9635-1:2014, 5.1.3.

The bending moment, M, to be applied during the test shall be as set out for the appropriate value of DN
as set out in Table 1.

Test|results shall comply with the requirements of ISO 9635-1:2014, 5.1.3.
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 1600
150 2400
200 3600
250 5500
300 7 500
350 9500
400 12 000
450 14 000
500 16 500

5.1.4 Resistance of valves to operating loads

Carry out testing in accordance with I1SO 9635-1:2014, 5.1.4 or in accordance with the manufacturer’s
instructions.

Test results shall comply with the requirements of ISO 9635-1:2014, 5.1.4.

© ISO 2014 - All rights reserved 3
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5.2 Watertightness

5.2.1 Watertightness of shell and all pressure-containing components

5.2.1.1

Internal pressure

Carry out testing in accordance with ISO 9635-1:2014, 5.2.1.1. Test results shall comply with the
requirements of ISO 9635-1:2014

5.2.1.2 External pressure

Carry out tq

Test results

5.2.2 Sea

This test is
manufactuy

For level co
[SO 9635-1:
valves, sele

Check the s
a) 1,1xal
b) the low

For both ca
differential

Test results

5.2.3 Ma

This testis
or limit the

Carryoutte
of IS0 9635

If the requi
should be s}

sting in accordance with IS0 9635-1:2014, 5.2.1.2.
shall comply with the requirements of ISO 9635-1:2014, 5.2.1.2.

[ tightness

applicable only to control valves where seat tightness is a requirement or is claimed by
er (see Clause 4).

htrol and pressure control valves, select rate A for the leakage'rate not to be exceeded
2014, Table G.2), for the conditions defined in the manufactutrer’s documentation. For d
't a leakage rate as specified in the manufacturer’s docutnertation.

pat tightness at the highest and lowest values of the differential pressure, as follows:
owable operating pressure;

est differential pressure allowed as specifiedin manufacturer’s documentation.

pressure as defined in a) and b), above-:

shall comply with the requirements of ISO 9635-1:2014, 5.2.2.1.

fimum operating torque(for operation and watertightness

ipplicable only to contrpl valves whose main obturator can be operated manually to ovel
control function.

stsinaccordanice with SO 9635-2:2014,5.2.3. Testresults shall comply with the requirem
12:2014, 5.2.30

red maximum operating torque exceeds the limits according to this part of ISO 9635,
becified in the manufacturer’s product literature.

 the

(see
ther

ses, carry out the testing in accordance with ISO 9635-1:2014, 5.2.2.1, with the values of the

ride

ents

this

5.2.4 Wat

fertightness and air-tightness of gearboxes to external pressure

Carry out testing in accordance with ISO 9635-1:2014, 5.2.1.2.

Test results

shall comply with the requirements of ISO 9635-1:2014, 5.2.1.2.

© ISO 2014 - All rights res
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ISO 9635-

Hydraulic characteristics

5.3.1 Flow coefficient, Ky

5:2014(E)

The manufacturer shall give the flow coefficient, K, obtained from the head loss curve performed in
accordance with ISO 9644.

— For both autonomous and non-autonomous control valves, Ky shall be given as a function of the fully
open position.

When measured in accordance with ISO 9644, the flow coefficient shall be within a range of +5 % of the

valup given by the manufacturer.

5.3.

Regulation hydraulic characteristics

This|test is applicable to both autonomous control valves and to non-autonomogsycontrol v

the

5.3.1
Test
int
ma
5.3.1
Test
int
ma
5.3.1
Test
int
ma
54

Carr

Test

5.5

anufacturer claims specific hydraulic characteristics linked to a designated control sy

2.1 Control valves providing flow regulation function

the control valve as set out in Annex A. The values obtained shall be within the toler
e manufacturer’s documentation or if not indicated, within +10 % of the values g
facturer’s documentation.

2.2 Control valves providing pressure regulation function

the control valve as set out in Annex B. The valites obtained shall be within the toler
e manufacturer’s documentation or if not;ifidicated, within +10 % of the values g
facturer’s documentation.

.3 Control valves providing levelregulation function

the control valve as set out in Anhex C. The values obtained shall be within the toler
e manufacturer’s documentation or if not indicated, within +10 % of the values g
facturer’s documentationn:

Resistance to chemicals and fertilizers
y out testing in-ac¢ordance with ISO 9635-1:2014, 5.4.
results shall‘comply with the requirements of ISO 9635-1:2014, 5.4.

Endurance

hlves where
stem.

ances given
iven in the

ances given
iven in the

ances given
iven in the

Afte

I completion of the endurance test as set out in Annex D, the valve shall pass the followi

ng:

— the hydraulic tests as set out in 5.3, with values within the range of +5 % of those measured before
the endurance test;

— thetests assetoutin 5.2.1 and 5.2.2, with the same leakage rate.

6 Conformity assessment

6.1

Test

General

results shall comply with the requirements of ISO 9635-1:2014, 6.1.

© IS0 2014 - All rights reserved
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6.2 Type tests

Perform type tests as indicated in Table 2.

Test results shall comply with the requirements of [ISO 9635-1:2014, 6.2.

6.3 Control of production process and quality system

Test results shall comply with the requirements of ISO 9635-1:2014, 6.3.

NOTE The production control tests given in Table 2 are for information only.
Table 2 — Requirements and testing
Subclaus of Faptluctign
Corresponding requirement Type testsa tests
IS0 9635-1 ) .
(informatiye)
41 Materials See drawings and partlists —
4.2 DN See drawings —
4.3 Pressures See technical documentation —
4.4 Temperatures See materials —
4.5 Design of the shell and obturator See test réport or calculation .
’ report
4.6 End types and interchangeability Seg, drawings and marking —
4.7 Operating direction See drawings —
4.8 Maximum water velocity See Clause 4 —
All wetted valve part materials, including | See testreportsin accord-
49 lubricants, in contact with water intended | ance with national regula- —
for human consumption tions
410 Internal corrosion and ageifigiresistance See drawings, part lists, and | Visual inspedtion
’ technical documentation of coatingk
411 External corrosion and'ageing resistance | See drawings, partlist,s and | Visual inspedtion
’ technical documentation of coatingp
511 Rg51_stance of shell'and _all pressure con- See 511 See 511
taining components to internal pressure — —
51.2 Resistance of obturator to differential See 512 L
pressure —
5.1.3 Resistance of valves to bending See5.1.3 —
5.14 Resistance of valves to operating loads See5.1.4 —
5.2.1.1 Leak-tightness to internal pressure See5.2.1.1 See 5.2.1.1
5.2.1.2 Leak-tightness to external pressure See5.2.1.2 —
5.2.2 Seat tightness See 5.2.2 See 5.2.2
5212 Leak-tightness of gearboxes to external See5.2.4 L
pressure —
5.3.1 Flow coefficient, Ky See 5.3.1 —
5.3.2 Regulation hydraulic characteristics See 5.3.2 —
5.4 Resistance to chemicals and fertilizers See5.4 —
5.5 Endurance 5.5 —

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

© ISO 2014 - All rights reserved
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7 Marking

Requirements shall be in accordance with ISO 9635-1:2014, Clause 7. In addition, the direction of flow
shall be marked.

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

© ISO 2014 - All rights reserved 7
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Annex A
(normative)

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

A.1 General

Perform th¢ test at ambient temperature.

A.2 Test[procedure (see Figure A.1)

At flow Q equal to the minimum allowed flow value as given by the manufacturer, apply four diffgrent
values of d|fferential pressure, Ap, to the valve (Apmin, Apmax, and two intermediate values), while
measuring the controlled flow.

The difference between the measured flow rate corresponding to thé.maximum differential pressgure,
Apmax, and the measured flow rate corresponding to the minimum.differential pressure, Apmin, shqll be
within the tolerance AQ given in the manufacturer’s documentation.

Repeat the $ame procedure, choosing a flow equal to the maximum flow as given by the manufactyrer.

Ap A

AP rax

Ad

Apmin
| —a

QY

Key
a  Set point Q.

Figure A.1 — Hydraulic characteristics

8 © ISO 2014 - All rights reserved
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Annex B
(normative)

Test method for hydraulic characteristics of control valves

providing pressure regulation function

General

brm the test at ambient temperature avoiding cavitation while doing so.

Test procedure (see Figures B.1 and B.2)

test procedure is the following.

rolled pressure.

absolute difference between the measured contrélled pressure corresponding to th

be within the tolerance Ap given in the manuifacturer’s documentation.

bat the same procedure at the maximumpressure as given by the manufacturer.

P A

0
3]
QY

pet-point Q

bt point p of a controlled pressure equal to the minimum pressure as given by the manufacturer,
blish four different values of flow (Qmin, @max and two intefmediate values), while measuring the

ntain the differential pressure at the minimum value allowed by the manufacturer’s docimentation.

P maximum

rate, Qmax, and the measured controlled pressure corresponding to the minimum flow rate, Qmin,

Figure B.1 — Pressure-reducing valve
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PA

L A a
Q
Sy [
a . e
~ min “ max hd

Key

a

Set poinf Q.

Figure B.2 — Pressure-sustaining valve
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