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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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INTERNATIONAL STANDARD 1SO 11738:2021(E)

Agricultural irrigation equipment — Control heads

1 Scope

This document specifies requirements for the components and method of installation of pressurized
irrigation system control heads, referred to hereinafter as irrigation control heads, with a nominal
size of up to and including 200 mm (nominal size of an irrigation control head or nominal size of a
component).

This|document is applicable only to the above-ground components of irrigation~contr¢l heads for
sprinkler irrigation and micro-irrigation (mini-sprinklers, drip irrigation, etc.). It-is"applicable to the
basiq irrigation control head, on which other irrigation control and commandicomponents (electrical,
electfronic and hydraulic) can be assembled, but does not deal with these additional components.

This|document is not applicable to systems and/or components that ean’be required to|prevent the
water from freezing in the irrigation control head, such as dry-harrel hydrants or other types of
hydrpnts.

This|[document does not specify construction or operating reqiirements for the individual fomponents
that make up the irrigation control head. These requirements are specified in the relevant standards
for each component.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document{For dated references, only the edition cited [applies. For
unddted references, the latest edition of the referenced document (including any amendments) applies.

ISO 7-1, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dimensions, tolerances
and designation

[SO 1005-1, Pipe flanges — Part: Steel flanges for industrial and general service piping systems
ISO 71005-2, Metallic flanges’— Part 2: Cast iron flanges

3 Terms and/definitions
For the purpdses of this document, the following terms and definitions apply.

ISO gnd4AEC maintain terminological databases for use in standardization at the following gddresses:

— [SOOniime browsing pratform: avaitabte at ittps// WWW.1S0.0rg/00D

— IEC Electropedia: available at http://www.electropedia.org/

31
activating valve

type of valve which is used to initiate and shut off the flow of water through an irrigation control head
(3.8

EXAMPLE Manually operated valve, hydraulically operated valve, volumetric valve (3.17).

3.2

automatic self-cleaning strainer-type filter

filter with a flushing capability automatically activated by pressure differential, by duration of
infiltration, by volume of water filtered, by some other physical quantity or by any combination of these

©1S0 2021 - All rights reserved 1
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air release valve
valve which opens automatically to allow air from the atmosphere to enter the water pipeline during
drainage of the line and/or venting of air from the water pipeline to the atmosphere during filling or
during normal operation of the pipeline under pressure

3.4

backflow preventer
mechanical assembly to prevent flow of water backwards into the distributing pipes of a water supply
system to protect against entry of substances which can constitute a health hazard

3.5
check valvg
valve which|

3.6

fertilizer in
pressure ve
with the pip
into the irri

3.7

water-driv
hydraulic pt
energy supp

3.8

irrigation @
assembly of]
functioning
regulation, Y

3.9
irrigation s
assembly of]
area

3.10

irrigation water

water of po
agricultural

3.11
nominal siZ
numerical d
of an irrigat

permits flow of water in one direction only

jector tank

5sel connected to an irrigation system (3.9) in an in-line or on-line configuration, tog
es and fittings connecting it to the irrigation system, for the purposé€ of injecting chemn
bation system

en chemical injector pump
Imp intended to inject chemicals into an irrigation system’(3.9), powered by a single sq
lied by irrigation water (3.10) through a hydraulic motor, such as a piston or turbine

ontrol head

components and pipes installed at the head efan irrigated plot which serves to contr¢
of an irrigation system (3.9), that is, initiation and shutting off of the flow of water, pres
vater metering, filtration (3.19) and injection of chemicals

ystem
pipes, components, and devigces-installed in the field for the purpose of irrigating a sp

Fable quality, which may contain chemicals of a type and concentration generally us
irrigation or which is of a quality approved for use in irrigation

e of an’irrigation control head
esignation used to refer to the size of the pipe at the inlet or the outlet, whichever is sm|
jon.control head (3.8)

bther
icals

urce

| the
sure

beific

ed in

aller,

3.12

nominal size of a component
numerical designation used to refer to the size of an irrigation control head (3.8) which is identical to the
nominal diameter of the pipe or pipes to which the irrigation control head is intended to be connected
directly without an intermediate fitting

Note 1 to entry: A single number designation is adequate if the inlet and outlet ports are of the same size.

3.13

pressure regulator
valve in which the water passage widens or narrows automatically without an external device to
maintain the pressure at the outlet of the valve close to a pre-set value under varying pressures or flow
rates at the inlet of the valve

© IS0 2021 - All rights reserved
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3.14

union

threaded coupling which is used to connect two pipes and which does not require rotation of the pipes
during assembly and disassembly

3.15

media filter

filter in which clogging material is trapped within the interior of a three-dimensional filter medium,
such as sand, gravel, textile, fibres or a porous mass of bonded particles

3.16

stramet t_y pe filter
strainer

devige containing one or more filter elements, such as a screen or a mesh, used for separating clogging
matdrial from water flowing through the device by collecting it on the surface of the’filtef element or
elemgents

[SOURCE: ISO 9912-1:2004, 2.8]

3.17
volumetric valve
valvg capable of automatically delivering pre-set volumes of water within the range of floy rates, as a
result of measuring the volume of water flowing through the valve

[SOURCE: ISO 7714:2018, 3.1]

3.18
pressure regulation
reduftion of pressure prevailing in a supply line té;maintain it at a relatively constant prefset value in
an irfrigation system (3.9)

3.19
filtration
process which employs a permeable medium and/or a spinning component to separate, frogn water, any
matdrials that would clog an irrigation system (3.9) and which also employs a means for rempoving these
matgrials from the permeable piedium or the spinning component in order to renew the capacity of the
pernjeable medium or the spittning component to separate these materials from the water

3.20
chemigation
injection of chemicals, including fertilizers, into irrigation water (3.10) and conveyarce of these
chenjicals to plants

3.21
automation
metHods and means of activating or terminating operation of an irrigation system (3.9) or|of changing
its operati iti i i and wi ] anual i i

3.22

flow regulation

function intended to control the flow rate of water to reduce it to that required in an irrigation system
(3.9) and maintain it at a relatively constant value

©1S0 2021 - All rights reserved 3
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4 (Classification

4.1 General
Irrigation control heads are classified according to their main function, as indicated in 4.2 to 4.7.

NOTE Most irrigation control heads fulfil a number of functions simultaneously. The following classification
is made principally in order to facilitate reference to these functions in this document.

4.2 Irrigation control head for filtration

Strainer-typge filter, automatic filter, media filter, etc.

See examplgs in Figures A.1, A.3, A.4, A.5 and A.6.

4.3 Irriggtion control head for automation

Volumetric [valve-controlled, hydraulically operated, electrically operated, electronically operated,
computer-controlled, etc.

See examplgs in Figures A.2 and A.3.

4.4 Irriggtion control head for pressure or flow regulation

See examplgs in Figures A.2 and A.3.

4.5 Irriggtion control head for chemigation

With chemigal injection tank unit or electrically or hydraulically operated chemical injection pumj

=4

See example in Figure A.6.

4.6 Irriggtion control head for measuring flow rate and/or volume
With water meter, flow meter.

See examplgs in Figures A.2 and A33:

4.7 Irrigation controlhead for safety
With check yalve, backflew preventer, vacuum relief valve or air-release valve.

See example in Figure A.6.

5 Generalrequirenments

5.1 The irrigation control head shall be located in a place which is convenient for access and
operation, free from weeds or other objectionable growth, such as tall brush and heavy vines, and
which is protected from accidental mechanical damage by vehicles, tractors or livestock, and fire.

In medium-textured and fine-textured soils, or in poor drainage conditions, gravel or a similar material
shall be spread around the area of the irrigation control head in order to avoid accumulation of mud and
maintain stable soil conditions around the irrigation control head. Alternatively, the irrigation control
head may be assembled on a rigid platform made of concrete or other suitable material.

Drainage facilities shall be provided in the area of the irrigation control head, especially for those
irrigation control heads that contain a filtration device, a chemical injector pump or tank, or a
discharging backflow preventer.

4 © IS0 2021 - All rights reserved
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The drainage shall be such that spills of chemicals or irrigation water containing injected chemicals
cannotreturn directly to ground or surface water supplies and shall contain them in an environmentally
sound manner.

The irrigation control head shall be installed in a manner to prevent access to it by children or
unauthorized persons who might tamper with the components or with the chemicals. This can be
accomplished with fenced enclosures or locking mechanisms on the various components and containers.

5.2 The height of the installation shall provide for convenient disassembly and assembly of the
various components for the purpose of cleaning, repair and replacement while preventing entry of dirt
or debris into the irrigation system. The components shall be installed at a minimum height of 0,4 m

abov|

grou

5.3

e the ground surface. This requirement does not apply to system components stan
nd surface such as media filters.

Irrigation control heads shall be supported to prevent or reduce structural stres

components and to prevent vibration of the irrigation control heads during opération.

The

required stabilization shall be obtained by a thrust block at the inlet and outlet g

suitable supports, if necessary, especially beneath the heavy components)of the irrigation ¢

5.4

be s
requ
dism
the t
wrel

Wats

5.5
thre:

Thre
conf
with

Flan
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6.1
matg

type

The distance of the different components of the irrigatiofy control head from each

ifficient to ensure reliable function of meters and gatges in accordance with m
rements and to facilitate operation of the system, maintenance and cleaning of
antling and replacement of those parts which are replaceable in the field. The expos
hreaded nipples after their assembly shall be suffigient to enable convenient gripping
ch.

r meters shall be installed in accordance with the general specifications concerning th

The components of an irrigation control head shall be connected to the piping |
ds, flanges or other suitable means@f connection.

ads of components for connection of the irrigation control head to the irrigation p
rm with ISO 7-1. However,other threads are allowed provided that a suitable adapto
each threaded connection, making it conform with ISO 7-1.

bes shall conform with ISO 7005-1 or ISO 7005-2.

Materials

The pipes and components from which the irrigation control head is assembled shal

ding on the

ses in their

ipes and/or
ontrol head.

other shall
anufacturer
filters and
ed length of
with a pipe

ese meters.

y means of

peline shall
[ is supplied

| be made of

rials ‘vesistant to irrigation water at a temperature not exceeding 60 °C for each component and

of-pipe as specified in 7.1.

6.2

It is advisable, wherever possible, not to connect components and pipes made from

metals with

different galvanic potentials but to make the connection with a dielectric union in order to avoid
electrolysis and corrosion.

6.3 Components and pipes made from plastics materials shall be opaque, except of clear plastic
materials that are photo/UV stable. Components which are exposed to ultra-violet radiation shall be
externally protected or shall contain additives to improve their resistance to degradation from ultra-
violet radiation under normal operating conditions.

6.4 Pipes and components such as water-driven chemical injector pumps, chemical injection tank
units, valves and pipes for injection of the fertilizers or other chemicals which come in direct contact

© IS0 2021 - All rights reserved
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with highly concentrated fertilizers or other chemicals shall be resistant to or protected against the
corrosive nature of the fertilizers and other chemicals.

7 Installation of the components

7.1 For components comprising an irrigation control head, see the following International Standards:

For water meters, see ISO 4064-1,[11 ISO 4064-2[2] and 1SO 4064-3[3l.

711

7.1.2 For
71.3 For
7.1.4 For
71.5 For
7.1.6 For
to the type.
7.1.7 For
7.1.8 For
719 For
7.1.10 For
7.2 Thec
assembly w

The components of all classes of irrigation control heads shall be assembled in the order shoy

Figures A.1

7.3 Forir

pressure, thie irrigation eontrol heads for filtration and/or the irrigation control heads for chemig

shall contai
tank with ir

The valve s}

PYVC-Upipes,; seethe SO 4422 sertest:

bolyethylene (PE) pipes, see the 1SO 4427151,

hutomatic irrigation systems — Hydraulic control, see ISO/TR 805971,
rrigation valves, see the ISO 9635 seriesl8l.

filters for micro-irrigation, see 1SO 9912-2,[101 [SO 9912-3,[11] and 1SO 9912-4[12] accol

Hirect-acting pressure-regulating valves, see SO 105220831,

loat type air release valves, see 1ISO 11419[14],

meters for irrigation water, see ISO 1639918}

manually and hydraulically operatedplastic valves, see 1SO 24649:—17],

bmponents of the irrigation control head shall be installed in a manner and sequen|
hich is in accord with their function.

Lo A.6, or according-to the manufacturer's instructions.

Figation systemis in which the inlet of the irrigation control head normally operates y

h a valveAar flushing the filter element of the filter and/or for filling the chemical inje
rigation-water. See item 2 (flushing valve) in Figure A.6.

1atl.be installed in a position which facilitates its opening so as to permit the flow of v

through the

rding

ce of

n in

nder
htion
ction

vater
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pump or the fertilizer injector tank.

ector

The outlet of the valve shall be threaded or shall be fitted with another device that enables it to be
connected to a flexible pipe.

7.4

Irrigation control heads containing chemical injection tank units, with the exception of indirect

chemical injection tank (class 4.4) units, shall carry a warning label or tag alerting the user that the
mixing ratio of the material being injected is constantly changing during the injection cycle.

7.5 Anirrigation control head used for chemigation shall contain a filter downstream from the point
of injection of the fertilizers or other chemicals, unless a filter is installed at some other point between

the irrigatio

n control head and the sprinklers or emitters.
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7.6  When the irrigation control head is equipped with two filters, generally for trapping different
categories of solids, the first filter shall be installed upstream from the point of injection of the chemicals
and the second filter (the check filter) shall be installed downstream from the point of injection of the

chemicals and close to the outlet of the irrigation control head.

7.7

7.8

Filters with different filtration functions shall be installed so that the filter with the lower
filtration ability is installed upstream from the filter with the higher filtration ability.

In all irrigation control heads, there shall be at least one pressure-measurement tap at the outlet
of the irrigation control head. In irrigation control heads for pressure regulation, there shall be two

pres

79
mea

7.10
nece

pipe
Requ

It is (
used

711

components and system interlocks, to prevent water containing injected chemicals ff

in th
and 1§
type
resp

The
airg
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dndm P | . 1o | dnde ) dolrod £l . . dns b 1.1
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A pressure-measurement tap shall be installed at the inlet and outlet of the-filte
urement taps may be combined with those intended for a chemigation unit.

An irrigation control head which contains media filters shall also be fitted with pipe
5sary to reverse the flow in order to flush the filters. The irrigatiofn~control head sh
or hose to direct the flush water away from the irrigation contrélhead, water sour
irements on handling flush water are given in local regulations.

ustomary to install two or more media filters in parallel so-that clean water from one
for back flushing another filter.

Irrigation control heads equipped for chemigation*shall contain a component, or :

e opposite direction to the intended direction, of flow, that is, backflow. The type of
nterlock for prevention of backflow shall b&’determined according to the level of haz
of water supply and irrigation system, and in accordance with the instructions of the
bnsible for preventing backflow of watét-in or from the irrigation system.

fomponent for prevention of backflew shall be a reduced-pressure zone backflow pre
hp. Figure A.6 shows a suitable location for a backflow preventer or an air gap. Applig
braph presupposes awareness.of applicable legal requirements.

For irrigation control heads which include chemigation components in which the chemi
injected hydraulically by(iyrigation system water, the irrigation control head shall con
which will prevent the ¢ontinuation of injection of chemicals into the irrigation system whe

wat

Irrigption contrelheads equipped for chemigation and with automatic filter flushing device
means for simultaneous filter flushing and chemical injection.

7.12| Unless the chemigation unit already contains a vacuum breaker, an irrigation contr

is interrupted.eDthe direction of flow is reversed.

ead.

r. Pressure-

s and valves
hll include a
e or intake.

filter can be

h number of
om flowing
component
ard and the
authorities

venter or an
ation of this

cals are not

Fain devices
h the flow of

bs shall have

I head used

for chemtigation shall contain a vacuum relief valve which shall prevent drainage of the chdmicals from
the chemical injection tank to the water supply system or to the irrigation system through the water-
driven chemical injector pump or the chemical injection tank unit resulting from the generation of a
vacuum in the irrigation control head.

7.13 If the irrigation control head is installed at a topographic high point, it shall contain a vacuum
relief or an air- release valve which shall be installed in the upper part of the irrigation control head.

7.14 An irrigation control head used for pressure regulation shall contain a pressure regulator
installed at the outlet of the irrigation control head as the component farthest downstream in the
irrigation control head, unless its function is to protect components of the irrigation control head from
pressures higher than those which the irrigation control head is designed to withstand.
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7.15 An irrigation control head shall contain at least one flange or other coupling, to facilitate
disassembly and assembly of the irrigation control head components. A separate union is not required
if one of the irrigation control head components contains an integral union.

7.16 An irrigation control head shall be installed in accordance with the installation instructions, if
such exist, specified in International Standards relating to the components that make up the irrigation
control head.

7.17 Installation of an irrigation control head shall take into consideration the specific installation
instructions for each individual component as specified in the component manufacturer's catalogue

: 1.1 1 i : 4 i : 11 +l £ 4
and m the a pOCIIIULY Al UPTT AUITZ ITISTIULLIUIIS ISSUTU DUy LT T4 ITUIdUTUTL TL.

7.18 Petcogks or taps for pressure gauges or measurement shall be installed on both sides cilflthe
componenty which modify the pressure such as pressure regulators, filters, water-driven cheiical
injector pumps, and chemical injection tank units.

7.19 Isolatjon valves should be installed upstream from and, when needed,(dpwnstream from all
other irrigation control head components to facilitate repair of the equipment;)These isolation valves
eliminate the requirement to drain the main lines in order to dewater control head components.

Test the irrigation control head after its installation as specified in 8.1.49'8.3.

8 Test methods and requirements

8.1 Visugdl inspection
8.1.1 Visually examine the irrigation control head-

8.1.2 Thelassembly of the various componénts of the irrigation control head, including the piping,
shall be as specified in Clause 7.

8.1.3 The|various components shallbge'assembled in accordance with the direction of flow marke¢d on
the component.

8.1.4 Thelassembly of the-flow meters, volumetric meters, pressure regulators, pressure tapg and
other comppnents whose ¢osition in the irrigation control head affects their functioning, shall pe in
accordance |with the regquired distances between the various components and the required order of
their installption.

8.1.5 Whdrechemigation components are installed in the irrigation control head, the backflow
prevention ¢lévices and their installation shall conform with the hazard level of the system. Applicption
of this paragraph presupposes awareness of applicable legal requirements.

Bypass of the backflow prevention equipment shall not be possible.
8.1.6 The installation procedure shall ensure the stability of the irrigation control head.

8.1.7 Thedesignand installation shall ensure drainage of water from the immediate area surrounding
the irrigation control head and removal or storage of flush water discharged by the filters, drive water
from the water-driven chemical injector pumps, hydraulic valves, and backflow prevention devices.
Application of this clause regarding the proper handling of flush water presupposes awareness of
applicable legal requirements.

8 © IS0 2021 - All rights reserved
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8.2 In situ test of resistance and watertightness under hydraulic pressure

8.2.1 Open the valves and actuators of all components of the irrigation control head so that the water
reaches all components and take the measures required to vent air from the system.

Seal the outlet of the irrigation control head by shutting off the outlet valve or by some other means. It
is permitted to disconnect the outlet of the irrigation control head from the pipe system in order to seal

it for test purposes.

Open the valves and actuators slowly to avoid damaging water hammer and pressure spikes.

8.2.%
high

If ne

Appl

Apply water pressure to the inlet of the irrigation control head and increase the pre
1 of one of the following:

tthe nominal pressure of that component of the irrigation control head which h@’s the low
pressure of all the components of the irrigation control head;

the maximum design pressure of the irrigation control head as limited-by measures tak
of the control head such as delivering water from a reservoir.

fessary, use an auxiliary system to obtain the required pressure:

 the pressure selected for 15 min.

Therg shall be no leakage from any of the components of theirrigation control head or fro
connections joining inflow and outflow piping to the irrigation control head and no defe
visiblle.

8.2.3

Apply at the inlet of the irrigation control head a pressure equal to 1,6 times t

applied according to 8.2.2 for 5 min.

Nonse

8.3

Actiy
head
of fld
is m4

of the components of the irrigation-control head shall be damaged.

Test of operation

ate all components of the_irrigation control head and pass water through the irriga
from its inlet to its outlet at a flow rate and pressure approximately at the mid-point
w rate and range of pressure specified by the manufacturer (if the entire irrigation

Operjate all the various components of the irrigation control head by opening and shut
components and-operate the components in the various intermediate ranges such as for pressure

regu
self-(
whic]

ation and/head loss for operation of water-driven chemical injector pumps. Operate th
leaning strainer-type filters and semi-automatic flushing filters which are flushed m|
hare back flushed by water from the irrigation system for one flushing cycle.

ssure to the

rest nominal

PN upstream

m any of the
cts shall be

he pressure

tion control
of the range
ontrol head

nufactured or assenibled by one manufacturer) or by the design engineer of the irrigation system.

ting off the

e automatic
anually, and

All components of the irrigation control head shall function satisfactorily.

9

Marking

9.1 Theirrigation control head shall bear a clear and visible marking which shall include the following
particulars:

a)

b)

the name of the manufacturer or the manufacturer's recognized trademark, if the entire irrigation

control head is manufactured or assembled by one manufacturer;

name and address identifying the installer of the irrigation control head, if the install
manufacturer;

© IS0 2021 - All rights reserved

er is not the


https://standardsiso.com/api/?name=edc26b0c6adbb1560b1c7f3b13c04d1b

IS0 11738:2021(E)

c) the maximum working pressure for which the irrigation control head is designed to operate under
normal operating conditions;

d) anarrow indicating the direction of flow. The arrow shall be marked on a section of pipe of the inlet
of the irrigation control head.

The markings can be given by means of a label permanently affixed to the irrigation control head and
which can be updated whenever changes or modifications are made to the irrigation control head which
require that these be noted.

9.2 Filters and chemical injection tank units shall bear the following warning sign:

"DANGER — UNDER PRESSURE"

or a similar warning inscribed to comply with local requirements.

9.3 Any irfrigation control head using reclaimed water should be colour-coded to advertise the fact by
affixing redjand purple strips or by painting the entire irrigation control head red orpurple.
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Annex A
(informative)

Irrigation control heads — Examples

Figures A.1 to A.6 are schematics only and are provided solely for the purpose of general guidance and
information.

Assembly in precise conformance with these figures is not obligatory.
NOTH The graphical symbols shown in Figures A.1 to A.6 have been modified to meet the requirements of
[SO 15081.
5 7 5. 8
3 6
2 & @
, D
|| ||| .
l/\l ! ;
|
4 1
9 9
Key
1  {ctivating valve 6 filter
2 fllushing valve 7  pressure regulator valve
3 gir-release valye 8  vacuum breaker
4 nion 9  main line +direction of flow
5 :[ressure-measurement
Figure A.1 — Irrigation control head for filtration
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3 a 4 1 ; ;o 8
s S ¢
—K D
|
1 X
1 X
9 9 T 1
9 9
a) Irrigation control head for automation b) Irrigation control head for
with volumetric valve or metering pressuréaregulation
Key
1 activating valve 6 filter
2 flushing yalve 7  pressurezegulator valve
3 air-releape valve 8  vacuunrbreaker
4 union 9  mainline + direction of flow
5 pressure-measurement 10 . yolumetric valve or water meter
Figure A.2 — Irrigation control heads fer automation and pressure regulation
3 5 7 5 8
2 4 10 6
s 510 ¢
|
B2 i
|
1
X
9 9
Key
1 activating valve 6 filter
2 flushing valve 7  pressure regulator valve
3 air-release valve 8  vacuum breaker
4 union 9  main line + direction of flow
5 pressure-measurement 10 volumetric valve or water meter

Figure A.3 — Irrigation control head for filtration and pressure regulation
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14
> 13
5 | —b<d— 7 5 8
2 341011
s S 510 @

B

2 GEREE

X

[N
N

+— B —

9 9

Key
dctivating valve
flushing valve
dir-release valve

ynion

ressure-measurement
ilter

ressure regulator valve
yacuum breaker

O© 0 N O U1 o W N =

mhain line + direction of flow

-
o

yolumetric valve or water meter

Juy
[u=N

gheck valve (or backflow preventer, depending on local regulations)

-
N

Iedia filter

Juny
w

ow control valve

—_
S

glectronic controller for{ flushing the media filter

Figure A’4 — Irrigation control head for filtration with one media filter
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