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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.

The proced ) e are
described in the ISO/IEC Dlrectlves Part 1.In partlcular the dlfferent approval cr1ter1a needed fpr the
different types of ISO documents should be noted. This document was drafted in accordanee with the

Hrawn to the possibility that some of the elements of this document may\be the subject of
4. ISO shall not be held responsible for identifying any or all such patent rights. Details of
ights identified during the development of the document will be in the Introduction and/or
on the ISO ligt of patent declarations received (see www.iso.org/patents).

Any trade ngdme used in this document is information given for the conveniéence of users and dogs not
constitute ar} endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions [related to conformity assessment, as well as information about ISO's adherence fo the
World Trade|Organization (WTO) principles in the Technical\Bdrriers to Trade (TBT) see the follpwing
URL: www.ido.org/iso/foreword.html

This document was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture
and forestry, [Subcommittee SC 18, Irrigation and drainage equipment and systems.

This fifth edjtion cancels and replaces the fourthvedition (ISO 7714:2008), which has been techilically
revised.

The main changes are the following:

— addition|of a paragraph to 6.1 that metering valves with metrological characteristics shall comply
with the|relevant standard formeters for irrigation water;

— addition|of ISO 16399 te.the Normative references.
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Agricultural irrigation equipment — Volumetric valves —
General requirements and test methods
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This document spec1f1es general requlrements and test methods for Volumetrlc valves able to
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ow alone and Wthh do not need any other external source of energy

Volumetric valves are typically required to operate correctly with different gualitie
at a variety of flow rates and at temperatures between 5 °C and 50 °C.

ormative references

bllowing documents are referred to in the text in such a way'‘that some or all of
tutes requirements of this document. For dated references, only the edition cited
ed references, the latest edition of the referenced document)(including any amendmg

1, Pipe threads where pressure-tight joints are made on the threads — Part 1: Dimensio
psignation

b44, Agricultural irrigation equipment — Pressure:losses in irrigation valves — Test me

h399:2014, Meters for irrigation water

erms and definitions
e purposes of this document, the-following terms and definitions apply.
1d IEC maintain terminolggical databases for use in standardization at the following

C Electropedia: avaitable at http://www.electropedia.org/

netric valve
capable of automatically delivering preset volumes of water within the range of flg
of measuring the volume of water flowing through the valve

oline pressure

5 of irrigation

their content
applies. For
ents) applies.
ns, tolerances

thod

addresses:

W rates, as a

3.2

serial volumetric valve
volumetric valve (3.1) designed to operate in a sequence of volumetric valves

3.21

single outlet serial volumetric valve
serial volumetric valve (3.2) with one inlet and one outlet, intended for connection in parallel in a system
of volumetric valves designed to be opened by means of a hydraulic command when preset to the open
position and which, on closing after delivering a preset volume of water, transmits a hydraulic command
to the next volumetric valve in the system to bring it into operation

© ISO 2018 - All rights reserved
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3.2.2

single outlet “skip over” serial volumetric valve

serial volumetric valve (3.2) with one inlet and one outlet, intended for connection in parallel in a system
of volumetric valves designed to be opened by means of a hydraulic command when preset to the open
position and which, on closing after delivering a preset volume of water, skips over the next volumetric
valve in the system and transmits a hydraulic command to the second next volumetric valve to bring it
into operation

3.2.3
dual outlet serial volumetric valve
serial volumetric valve (3.2) with one inlet and two outlets, normally open when the pressure at the inlet

is the atmospheriepressareand-desisred-se-Hrat-whenapresetvelumeefwaterhaspassed-thyough
the first outlgt, this outlet closes automatically, the second outlet opens automatically and all the"flow is
passed throygh the second outlet to the next volumetric valve in the series

3.3
non-serial volumetric valve
volumetric vqlve (3.1) designed to operate alone

3.4
permanent flow rate
qvs
highest flow|rate within the rated operating conditions at which thesmeter is designed to operate in a
satisfactory manner within the maximum permissible error

3.5
overload flow rate
qv4
highest flow|rate at which the water meter is designed.to’operate for a short period of time witttin its
maximum pé¢rmissible error, whilst maintaining its metrological performance when it is subsequyently
operated undler normal service conditions

3.6
minimum flpw rate
avi
lowest flow [rate at which the volumetric valve (3.1) is designed to operate within the maxjmum
permissible ¢rror

3.7
range of floy rate
flow rate betfween the mizgimum flow rate (3.6) and the overload flow rate (3.5), inclusive of limits

3.8
range of working flow rate
flow rate betftweén'the minimum flow rate (3.6) and the permanent flow rate (3.4), inclusive of limits

3.9
relative error

€

difference between measured and actual volume divided by actual volume, expressed as a percentage

3.10

maximum working pressure

highest pressure immediately upstream from a device recommended by the manufacturer to ensure
continuous operation and functionality

3.11

minimum working pressure

lowest water pressure at the inlet to a volumetric valve (3.1) at which it operates satisfactorily and
performs the mechanical and hydraulic functions as specified by the manufacturer

2 © ISO 2018 - All rights reserved
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3.12
range of working pressures

pressures between and including the minimum working pressure (3.11) and the maximum working

pressure (3.10)

3.13
nominal pressure

pressure numerical designation equal to the maximum working pressure (3.10) specified by the

manufacturer

3.14
accuracy

quality which characterizes the ability of a measuring instrument to give indications appi
the trjue value of the quantity measured

3.15

uncertainty of measurement

pararheter associated with the result of a measurement, obtained using an appropriate 1
formyla which takes into account all sources of error, that characterizes'the dispersion ¢
could|reasonably be attributed to the measurement result

3.16

pattern approval

certiffcation bestowed by an authorized and accepted body, recognizing that the pattern of
instrgiment conforms to the requirements of accepted Interhational Standards

3.17
granfilometry

measire of the particle (grain) content of irrigation water, as characterized by size dispers
amount of solids

4 (lassification

4.1 |According to accuracy of cumulative volume counter

Class| 1: Volumetric valve centaining a control mechanism with a cumulative volume
havinjg an accuracy of volume measurement of +2 %, within the range of flow rates.

Class| 2: Volumetric-valve containing a control mechanism with a cumulative volume
havinjg an accuracy)of volume measurement of +4 %, within the range of flow rates.

Classes 1 and 2 are recommended for water measurement in agricultural irrigation applic

Class| 3: Volumetric valve containing a preset volume mechanism but without a cumul

oximating to

hathematical
f values that

ameasuring

ion and total

counter and

counter and

htions.

htive volume

countlet

4.2 According to method of operation as a system of volumetric valves
4.2.1 Non-serial volumetric valve.

4.2.2 Serial volumetric valve:
— single outlet serial volumetric valve;
— single outlet “skip over” serial volumetric valve;

— dual outlet serial volumetric valve.
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NOTE The opening and closing commands of the water in the inlet of the first valve in the system can be

either manual

or automatic.

5 Markings

Each volumetric valve shall bear clear and permanent markings including the following information:

— name of

manufacturer or the manufacturer’s registered trademark;

— permanent flow rate, qy3;

— ratio, qygt

— serial nu
— arrow in
— arrow in
— nominal

— for seria

shall be
— accuracy
6 Techni
6.1 Gener

Metering va
metrological

All parts of
and repair pi

All parts of {
conventional

Upon reques
valve with w

ALY

mber;

dicating the direction of flow;

dicating the direction of setting of the control device, if necessary;
pressure;

volumetric valves, a mark identifying the points of connectior for serial operation,
pxplained in the manufacturer’s catalogue;

class (1, 2 or 3).

cal requirements

al

ves intended to be used as meters with a metrological purpose shall comply wit
characteristics described ISO 16399:2014, Clause 4.

olumetric valves of the same size, type and model intended for disassembly, mainte
oduced by the same manufacturer shall be interchangeable.

he volumetric valve shall be resistant to chemicals normally used in agriculture in
concentrations, and'shall operate smoothly for the water quality defined in Z.1.

t, the manufacturer shall supply information pertaining to the operation and safety
ater of purity)levels not conventionally found in agriculture, such as corrosive water.

All non-meta
degradation

Non-metallid
some other

Ilic parts of'the volumetric valves which are exposed to sunlight shall be protected af
romultraviolet (UV) radiation under the normal operating conditions of the valve.

Wwhich

h the

nance

their

of the

rainst

ted in

The flow-control mechanism of the volumetric valve shall allow a means of manual override to stop the
flow at any time, such as returning the setting device to zero.

6.2 Threaded and flanged connections

In volumetric valves with threaded ends intended for direct connection to the pipeline, the thread shall
comply with ISO 7-1. Alternatively, other threads may be allowed, provided that a suitable adapter in
accordance with ISO 7-1 is supplied with each threaded connection.

Volumetric valves with threaded ends shall be equipped with a hexagonal section, or at least a section
with two parallel surfaces on the valve body, suitable for gripping with a standard open wrench, in
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order to prevent rotation of the volumetric valve during connection or disconnection. The manufacturer
shall supply special tools if needed.

6.3 Metrological requirements

6.3.1 General

Volumetric valves are designated according to the permanent flow rate, qy3, in cubic metres per hour,
and by the ratio qy3/qy1, which represents the range of working flow rates.

6.3.2 Class. 1' Class 2 and Class 3 — Sizes DN1 f\’ DN20. and DN25

The minimum value of the permanent flow rate, qy3, with respect to volumetric meter dize (nominal
diaméter, DN, in millimetres) shall be in accordance with Table 1.

Table 1 — Minimum value of permanent flow rate — Sizes DN16; DN20 and DN25

Volumetric meter size Minimum qy3
mm m3/h
DN16 16
DN20 2/5
DN25 4,0

Highdr values of the permanent flow rate, qy3, in cubic metres per hour, may be chogen from the
following list: 2,5; 4,0; 6,3; 10.

The vplue of gy3/qy1, in cubic metres per hour, shall’be chosen from the following list: 8; 10] 12,5; 16; 20;
25; 31,5.
6.3.3| Class 1 and Class 2 — Sizes DN40to DN300

The minimum value of the permanent flow rate, qy3, with respect to volumetric meter size shall be in
accorfance with Table 2.

Highdr values of the permanent flow rate, qy3, in cubic metres per hour, may be chogen from the
following list: 25; 40; 63;-100; 160; 250; 400; 630; 1 000; 1 600.

The vilue of qy3/qyi-icubic metres per hour, shall be chosen from the following list: 10;/12,5; 16; 20;
25; 31,5; 40; 50; 632.80; 100.

Table 2 — Minimum value of permanent flow rate — Sizes DN40 to DN300

Volumetric meter size Minimum qy3
Hm 131k
DN40 16
DN50 25
DN65 40
DN80 63
DN100 100
DN125 160
DN150 250
DN200 400
DN250 630
DN300 1000
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6.3.4 Overload flow rate (qy4)

The overload flow rate is defined as follows:

qva = 1,25qy3

This definition applies to all volumetric valve sizes and classes.

7 Mechanical, functional and accuracy tests

7.1 Gener

Use water fo
Table A.1).

Perform all t
at a hydrosta

7.2 Accur

Pressure an
measured va

Flow rate sh
Temperaturg

Volume shal

(volumetric ¢r weighing type).

The expande
permissible

for initial an
accuracy of 1

7.3 Samp]

7.3.1 Patt

Test specimg

of test specinens tobe taken for each test and the minimum number of samples which should pa

test to qualif

al

- the test which is either clean or of an irrigation water quality, as defined in Annex

ests with water at a temperature between 5 °C and 50 °C, unless othertwise specifie
tic pressure within the range of working pressures.

acy of measuring devices

d differential pressure measuring devices shall havel an accuracy of #1 % (
lue.

1l be measured to within +2,5 %.
measuring devices shall have an accuracy of 0,5 °C.

be measured either with a calibrated master water meter or with a calibrated

d relative uncertainty of the volumemieasurement test shall not exceed 1/5 of the max
hccuracy error for pattern approval and 1/3 of the maximum permissible accuracy
l subsequent verifications. See 7.6.2.1 and 7.6.2.2 for the maximum permissible errd
heasurement and accuracyefidosing, respectively.

ing and minimum-acceptance requirements

brn approval tests

ns should be‘taken at random from a lot of 20 volumetric valves. The minimum ny

y for lnternational Standards shall be as specified in Table 3.

A (see

1, and

f the

tank

imum
error
rs for

mber
5s the

Fable 3 — Mini berof . ‘ limi

Minimum number of Minimum number of
Subclause Subject of test - samples which shall
specimens to be tested
pass the test

74 Resistance to hydrostatic pressure 5 4a
7.5 Manual opening and closing 4 3
7.6 Accuracy 3 3
77 Pressure loss 2 2
7.8 Endurance 2 2
a  Defect in one sample is allowed only with respect to leakage. Damage to valve body or deleterious effect on the
operation of the volumetric valve is cause for rejection of the lot.

=)}
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Endurance tests performed in accordance with 7.8 are not required to be performed within the
framework of the acceptance tests if the pattern approval test in Table 3 has been carried out for
the same volumetric valve model, provided that the manufacturer has not introduced changes in the
structure of the volumetric valve since the pattern approval test.

7.3.2

Thermal preconditioning

Thermal preconditioning shall be performed before pattern approval tests.

Subsequent thermal preconditioning shall be performed after substantial mechanical, structural, or
material modification of the volumetric valve.

Precgndition the volumetric valve at a temperature of 50 °C to 55 °C for a period of 24 h Usj
following methods:

a) i

b) p

mersing it in water;

pssing water through it at a sufficiently low flow rate to maintain the préconditioning {

c) placing itin an air oven.

After

7.4

Conn

thermal preconditioning, proceed with the tests.

Test of resistance to hydrostatic pressure

ect the valve inlet to a pressure source and increase the pressure gradually to 1

maximum working pressure. Maintain this pressure for2 min.

Perfo

'm the test procedure twice: once with the valve open and its outlet or outlets closed,

time With the valve closed and its outlet or outlets open.

The v
No si

rns of leakage shall appear through.the valve body, its joints or outlets. The test is

plastic as well as metal valves.

7.5

7.5.1

7.5.1

Test of manual openingjand closing
Non-serial volumetric valves

1 Open thevolumetric valve per manufacturing instructions. Wait until the valve is

Manuglly close thé Valve per manufacturing instructions and do this and 7.5.1.2 for a
scenafrios of the'yalve. Ensure that the volumetric valve has fully closed.

7.5.1
press

2_7Repeat the procedure with the hydrostatic pressure at the valve inlet at the maxin

ng one of the

emperature;

,6 times the

and a second

olumetric valve shall withstand the test without incurring damage and without maflfunctioning.

applicable to

fully opened.
1 open close

hum working

LLI"e/

7.5.1.3 Perform the test three times. The valve shall open and close satisfactorily on each occasion.

7.5.2 Serial volumetric valves (single outlet, single outlet “skip over”, and dual outlet)

7.5.2.1 General

Different manufacturers solve the same automation problems by different means. For this reason, tests
of serial volumetric valves should be performed according to the manufacturer’s instructions.

The tester should be satisfied that the test procedure presented to the tester by the manufacturer

repre

sents the serial function in question.
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7.5.2.2 Test procedure

Perform the same operations as for the non-serial volumetric valve, as described in 7.5.1, applying any
necessary modifications in accordance with the manufacturer’s instructions.

During the test, observe the orifice that transmits the hydraulic command to the next volumetric valve
intended to be opened. When the tested volumetric valve is open, this orifice should freely pass water
and when the tested volumetric valve is closed the orifice should close, or vice versa, depending on the
logic of the hydraulic command.

7.6 Tests of accuracy

7.6.1 Geng¢ral

The type(s)
with a cumu

accuracy

daccuracy

Volumetric v
accuracy of ¢

7.6.2 Flow

7.6.2.1 Ac

f accuracy tests performed depend(s) on the class of volumetric valve. Volumeétric ¥

of measurement (7.6.2.1);

of dosing (7.6.2.2).

alves without a cumulative volume counter (Class 3) shall be subjected to the t
osing only (7.6.2.2).

rates and maximum permissible error for accuracy tests

curacy of measurement

Accuracy of jneasurement of the volumetric valve shall-he tested at the following flow rates: gy1; 1

0,3qv3; qvs; 4

nd qya.

Determine the relative error (see also ISO 4064-2).

The relative
for Class

for Class

7.6.2.2 Ac

Allow water
the volumeti

Allow water

error shall not exceed the following:
1, £2 % within the range‘of flow rates (qy1 to qv4);

2, ¥4 % within the range of flow rates (qy1 to qv4).

curacy of dosing

to flow threugh the valve at the permanent flow rate, qy3, with the flow volume setti
ic valve'set at 50 % of the maximum scale value.

toflow through the valve at the minimum flow rate, qy1, with the flow volume setti

ative volume counter (Class 1 and Class 2) shall be subjected to two tests of.accuracy:

ralves

pst of

6qv1;

hg for

hg for

the volumetr

icvalve set at 20 % of the maximum scale value.

In each case, compare the flow volume set on the control mechanism with the difference between the
initial and final readings on the cumulative volume counter. Here, the relative error (&) for dosing is to
be calculated as a percentage relative to the maximum scale value of the volumetric valve, using the
following formula:

£

V-V

x100

max

where
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Vs is the flow volume set on the control mechanism;

Vin

Vmax is the maximum scale value.

The relative error for dosing shall not exceed the following:

— for Class 1 and Class 2, +2 % of the maximum scale value;

is the difference between the initial and final readings on the cumulative volume counter;

— for Class 3, 2 % of the maximum scale value of the volumetric valve plus 4 % of the preset volume.

7.7

7.7.1

The pressure loss shall not exceed 100 kPa at the overload flow rate.

7.7.2
As a

Test
each

The 1
than

7.8

7.8.1

overl]>ad flow rates, in accordance with the method specified indSO 9644.

Pressure loss

Requirement

Test procedure

minimum, measure the pressure loss of the volumetric valve-at the minimum, pe

he pressure loss for dual outlet serial volumetric valves separately between the va
f the valve outlets.

heasured pressure losses shall not exceed thévalues declared by the manufactu
b %.

Endurance tests

Endurance flow conditioning

For v

qy3 far a period of 100 h.

For vplumetric valves of sizés DN40 to DN300, run a flow rate of qy4 for a period of 200 h 3

a per

Durin
and t

batches on a single test bench, this applies to all of the valves.

After
neces

lumetric valves of sizes DN16, DN20 and DN25, run a flow rate of qy4 for a period of]

od of 800 h.

he outlet preSsure shall be high enough to prevent cavitation. For volumetric valve

each\automatic closure, adjust the volume to the maximum scale setting. To

Ffmanent and

lve inlet and

rer by more

100 h and of

ind of qy3 for

g the enduraiee flow conditioning, the inlet pressure shall be in the range of working pressures,

b mounted in

prevent the
ted from the

sity, of repeated adjustments, the control mechanism may be temporarily disconneg

closi
manu

7.8.2

g TECanisTT. T e disconmection sirattbe performed by the Tmanufacturer or acc
facturer’s instructions and approval.

Accuracy tests after endurance conditioning

rding to the

Upon completion of the endurance flow conditioning, repeat the accuracy tests of 7.6 according to the
metrological requirements in 6.3.

The relative error for measurement shall not exceed the following:

— for Class 1, £2 % within the range of flow rates (qy1 to qya);

— for Class 2, #4 % within the range of flow rates (qy1 to qya).
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The shift in the relative error for measurement (both classes) obtained after the endurance test shall
not exceed that obtained prior to the start of the endurance test by more than 2 %.

The relative error in preset volume shall not exceed the values according to 7.6.2.2.

The shift in the relative error in preset volume obtained after the endurance test shall not exceed that
obtained prior to the start of the endurance test by more than 1 %.

7.8.3 Endurance of operating mechanism

7.8.3.1 Activate the operating mechanism through 10 000 cycles, each of which shall consist of the

following ste|

a) Set the ¢
intended
pressure

b) Wait unt
c) Maintair
d) Returnt
e) Wait for

f) Maintaiy
pressurg

7.8.3.2 Up
in the closed

The volumet
document.
8 Inform

The manufad

a) genera:I:formation:

1) na
2) inst
3) inst

ps.

perating mechanism to the open position. For serial volumetric valves, at the valv
to receive the opening command, apply a hydrostatic pressure equal to the Hydrg
at the valve inlet.

il the volumetric valve is fully open and the flow is steady.
the operating mechanism in the open position for 5 s.

he operating mechanism to the closed position.

full closure of the valve.

the operating mechanism in the closed position for 5 s while applying a hydro
equal to the nominal pressure.

bn completion of the test, subject the volumeétric valve to the hydrostatic pressure test
position, and to the manual opening and closing test (7.5).

ric valve shall pass both tests satisfactorily in order to be considered to conform t

ation to be supplied by the manufacturer

turer shall include atleast the following information with each volumetric valve:

and address-of manufacturer,
hllation instructions, and

‘uctions for connecting and operating serial volumetric valves;

e port
static

static

(Z.4)

o this

b) operatio

1) max

nal data:

imum working pressure, in kilopascals (kPa),

2) minimum working pressure, in kilopascals (kPa),

3) permanent flow rate, in cubic metres per hour or litres per minute (m3/h or 1/min),

4) overload flow rate, in cubic metres per hour or litres per minute (m3/h or 1/min),

5) minimum flow rate, in cubic metres per hour or litres per minute (m3/h or 1/min),

6) curves of the pressure losses between the valve inlet and outlet, or for each of the valve outlets
for dual outlet serial volumetric valves, and
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