BS ISO 7714:2018

BSI Standards Publication

Agricultural irrigation equipment — Volumetric
valves — General requirements and test methods

Impenal College London, Version ¢corref

Licensed copy: Imperial College




BS ISO 7714:2018

BRITISH STANDARD

National foreword
This British Standard is the UK implementation of ISO 7714:2018. It
supersedes BS ISO 7714:2008, which is withdrawn.

The UK participation in its preparation was entrusted to Technical
Committee AGE/30, Irrigation and drainage equipment.

A list of organizations represented on this committee can be obtained on
request to its secretary.

This publication does not purport to include all the necessary provisions
of a contract. Users are responsible for its correct application.

© The British Standards Institution 2018
Published by BSI Standards Limited 2018

ISBN 978 0 580 97479 3
ICS 65.060.35

Compliance with a British Standard cannot confer immunity from
legal obligations.

This British Standard was published under the authority of the
Standards Policy and Strategy Committee on 31 May 2018.

Amendments/corrigenda issued since publication

Date Text affected




BS ISO 7714:2018

INTERNATIONAL ISO
STANDARD 7714

Fifth edition
2018-05-10

Agricultural irrigation equipment —
Volumetric valves — General
requirements and test methods

Matériel agricole d'irrigation — Vannes volumétriques — Exigences
generales et méthodes d'essai

Reference number
ISO 7714:2018(E)

© IS0 2018



BS ISO 7714:2018
ISO 7714:2018(E)

COPYRIGHT PROTECTED DOCUMENT

© 150 2018, Published in Switzerland
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 [SO at the address below or ISO’s member body in the country of

the requester.

ISO copyright office

Ch. de Blandonnet 8 » CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO 2018 - All rights reserved



BS ISO 7714:2018

ISO 7714:2018
Contents Page
FOT@WOI ..........ooooooooooeeeeee ettt oot £ e iv
1 SCOPIC ... 8 1 1
2 NOTIMATIVE T@ICTRIICES ............ooooee s sans 8288258588 1
3 Terms and defiMitiONS ...t 1
! CLASSIIICATION ...t 55 88 3
4.1 According to accuracy of cumulative volume COUNTeT ... 3
4.2  According to method of operation as a system of volumetricvalves................... 3
5 MATKIIIES oottt 1
TechNical FeQUETE@IMEIIES ... b s 4
6.1 GEEIVRTAL ...ttt e 8502 545058 o 4
6.2 Threaded and flanged CONNMECTIONS ...t ns s 4
6.3  Metrological FeQUITEIMENTS  .........ccooi s s 5
S TN 200 S €7 1 =) - | 5
6.3.2 Class 1, Class 2 and Class 3 — Sizes DN16, DN20 and DN25 ... 5
6.3.3 Class 1 and Class 2 — Sizes DN40 to DN300 ... 5
6.3.4  Overload floW rate [ G17a) et 6
7 Mechanical, functional and acCUracy eSS ... s 6
7.1 = 3 1<) = 1 S 6
7.2 ACCUTACY Of MEASUTIIE QOVICES ...t 6
7.3 Sampling and minimum acceptance requUIremMents. ... 6
7.3.1  Pattern @aPPIrOVAl TESES . ... ssssssss e ssos s s s e 6
7.3.2  Thermal preconitioNing ... s s s s 7
7.4  Test of resistance to hydroStatic PreSSUTE............o oo 7
7.5 Test of manual opening and ClOSINE ... 7
7.5.1  Non-serial voOIUMEetric VAIVES. ... s 7
7.5.2  Serial volumetric valves (single outlet, single outlet “skip over”, and
AUAL OUETET) oo s s s s 7
Ti6  TOSES OF ACCUTACY ..ooooieeee et 8
A0 TR0 N 0= 4 1= = OO 8
7.6.2  Flow rates and maximum permissible error for accuracy tests ... 8
7.7 T 1D 0 (07 9
771 ROQUIT@IMICIIE ..o st 9
772 TeSE PIrOCEOAUIE ..ottt 9
7.8 E A UTATICE TOSTS .ttt 9
7.8.1  Endurance flow CONAITIONINE ..o sssssssses s s s 9
7.8.2  Accuracy tests after endurance cONditioNINg. ... 9
7.8.3  Endurance of operating mechaniSIm ... 10
8 Information to be supplied by the manufacturer................ e 10
Annex A (informative) Quality of Irrigation WA ... s 12
BADIEOZIAPIY ...t s 888588 13

© IS0 2018 - All rights reserved 1ii



BS ISO 7714:2018
ISO 7714:2018

Foreword

SO (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 procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

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

Any trade name used in this document is information given for the convenience of users and does not
constitute an 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 to the
World Trade Organization (WTQO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.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 edition cancels and replaces the fourth edition (ISO 7714:2008), which has been
technically 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 for meters for irrigation water;

— addition of ISO 16399 to the Normative references.

v © ISO 2018 - All rights reserved
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Agricultural irrigation equipment — Volumetric valves —
General requirements and test methods

1 Scope

This document specifies general requirements and test methods for volumetric valves able to
automatically deliver preset quantities of water. It is applicable to valves actuated by pipeline pressure
and flow alone, and which do not need any other, external, source of energy.

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

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
undated references, the latest edition of the referenced document (including any amendments) applies.

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

SO 9644, Agricultural irrigation equipment — Pressure losses in irrigation valves — Test method

[SO 16399:2014, Meters for irrigation water

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.
[SO and IEC maintain terminological databases for use in standardization at the following addresses:

— 1EC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1

volumetric valve

valve capable of automatically delivering preset volumes of water within the range of flow rates, as a
result of measuring the volume of water flowing through the valve

3.2
serial volumetric valve
volumetric valve (3.1) designed to operate in a sequence of volumetric valves

el

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

© IS0 2018 - All rights reserved 1
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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 approximating to
the true value of the quantity measured

3.15

uncertainty of measurement

parameter associated with the result of a measurement, obtained using an appropriate mathematical
formula which takes into account all sources of error, that characterizes the dispersion of values that
could reasonably be attributed to the measurement result

3.16

pattern approval
certification bestowed by an authorized and accepted body, recognizing that the pattern of a measuring
instrument conforms to the requirements of accepted International Standards

3.17

granulometry

measure of the particle (grain) content of irrigation water, as characterized by size dispersion and total
amount of solids

4 Classification

4.1 According to accuracy of cumulative volume counter

Class 1: Volumetric valve containing a control mechanism with a cumulative volume counter and
having 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 counter and
having 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 applications.

Class 3: Volumetric valve containing a preset volume mechanism but without a cumulative
volume counter.

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.

© IS0 2018 - All rights reserved 3
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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, gys3;

— ratio, qv3/qv1;

— serial number;

— arrow indicating the direction of flow;

— arrow indicating the direction of setting of the control device, if necessary;

— nominal pressure;

— for serial volumetric valves, a mark identifying the points of connection for serial operation, which
shall be explained in the manufacturer’s catalogue;

— accuracy class (1, 2 or 3).

6 Technical requirements

6.1 General

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

All parts of volumetric valves of the same size, type and model intended for disassembly, maintenance
and repair produced by the same manufacturer shall be interchangeable.

All parts of the volumetric valve shall be resistant to chemicals normally used in agriculture in their
conventional concentrations, and shall operate smoothly for the water quality defined in 7.1.

Upon request, the manufacturer shall supply information pertaining to the operation and safety of the
valve with water of purity levels not conventionally found in agriculture, such as corrosive water.

All non-metallic parts of the volumetric valves which are exposed to sunlight shall be protected against
degradation from ultraviolet (UV) radiation under the normal operating conditions of the valve.

Non-metallic parts of the valve which serve as water passages shall be opaque or shall be protected in
some other manner (for instance, by a closed cover) against penetration of light to the water passages.

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

1 © ISO 2018 - All rights reserved
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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, gy3, in cubic metres per hour,
and by the ratio gqy3/qy1, which represents the range of working ftlow rates.

6.3.2 Class 1, Class 2 and Class 3 — Sizes DN16, DN20 and DN25

The minimum value of the permanent flow rate, qy3, with respect to volumetric meter size (nominal
diameter, 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 Minimumgy3
mm m3/h
DN16 1,6
DNZ20 2,5
DNZ5 4,0

Higher values of the permanent flow rate, gy3, in cubic metres per hour, may be chosen from the
following list: 2,5; 4,0; 6,3; 10.

The value 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 DN40 to DN300

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

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

The value of gy3/qy1, in cubic metres per hour, shall be chosen from the following list: 10; 12,5; 16; 20;
25; 31,5; 40; 50; 63; 80; 100.

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

Volumetric meter size Minimumgys3
mm m3/h
DN40 16
DN50 25
DN65 40
DN80 63
DN100 100
DN125 160
DN150 250
DN200 400
DN250 630
DN300 1000

© IS0 2018 - All rights reserved 5
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6.3.4 Overload flow rate (qgy4)

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 General

Use water for the test which is either clean or of an irrigation water quality, as defined in Annex A
(see Table A.1).

Perform all tests with water at a temperature between 5 °C and 50 °C, unless otherwise specified, and
at a hydrostatic pressure within the range of working pressures.

7.2 Accuracy of measuring devices

Pressure and differential pressure measuring devices shall have an accuracy of #1 % of the
measured value.

Flow rate shall be measured to within 2,5 %.
Temperature measuring devices shall have an accuracy of 0,5 °C.

Volume shall be measured either with a calibrated master water meter or with a calibrated tank
(volumetric or weighing type).

The expanded relative uncertainty of the volume measurement test shall not exceed 1/5 of the maximum
permissible accuracy error for pattern approval and 1/3 of the maximum permissible accuracy error
for initial and subsequent verifications. See 7.6.2.1 and 7.6.2.2 for the maximum permissible errors for
accuracy of measurement and accuracy of dosing, respectively.

7.3 Sampling and minimum acceptance requirements

7.3.1 Pattern approval tests

Test specimens should be taken at random from a lot of 20 volumetric valves. The minimum number
of test specimens to be taken for each test and the minimum number of samples which should pass the
test to qualify for International Standards shall be as specified in Table 3.

Table 3 — Minimum number of test specimens and acceptance limit

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

7.4 Resistance to hydrostatic pressure 5 44
7.5 Manual opening and closing 4 3
7.6 Accuracy 3 3
7.7 Pressure loss 2 2
7.8 Endurance 2 2
a2 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.

6 © ISO 2018 - All rights reserved
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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.

Precondition the volumetric valve at a temperature of 50 °C to 55 °C for a period of 24 h using one of the
following methods:

a) immersing it in water;,
b) passingwater through itata sufficiently low flow rate to maintain the preconditioning temperature;
c) placingitinan air oven.

After thermal preconditioning, proceed with the tests.

7.4 Test of resistance to hydrostatic pressure

Connect the valve inlet to a pressure source and increase the pressure gradually to 1,6 times the
maximum working pressure. Maintain this pressure for 2 min.

Perform the test procedure twice: once with the valve open and its outlet or outlets closed, and a second
time with the valve closed and its outlet or outlets open.

The volumetric valve shall withstand the test without incurring damage and without malfunctioning.
No signs of leakage shall appear through the valve body, its joints or outlets. The test is applicable to
plastic as well as metal valves.

7.5 Test of manual opening and closing
7.5.1 Non-serial volumetric valves

7.5.1.1 Open the volumetric valve per manufacturing instructions. Wait until the valve is fully opened.
Manually close the valve per manufacturing instructions and do this and 7.5.1.2 for all open close
scenarios of the valve. Ensure that the volumetric valve has fully closed.

7.5.1.2 Repeat the procedure with the hydrostatic pressure at the valve inlet at the maximum
working pressure.

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
represents the serial function in question.

© IS0 2018 - All rights reserved 7
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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 General

The type(s) of accuracy tests performed depend(s) on the class of volumetric valve. Volumetric valves
with a cumulative volume counter (Class 1 and Class 2) shall be subjected to two tests of accuracy:

— accuracy of measurement (7.6.2.1);
— accuracy of dosing (7.6.2.2).

Volumetric valves without a cumulative volume counter (Class 3) shall be subjected to the test of
accuracy of dosing only (7.6.2.2).

7.6.2 Flow rates and maximum permissible error for accuracy tests

7.6.2.1 Accuracy of measurement

Accuracy of measurement of the volumetric valve shall be tested at the following flow rates: qy1; 1,6qy1;
0,3qy3; qv3; and qya.

Determine the relative error (see also [SO 4064-2).
The relative error 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 qys).

7.6.2.2 Accuracy of dosing

Allow water to flow through the valve at the permanent flow rate, gqy3, with the flow volume setting for
the volumetric valve set at 50 % of the maximum scale value.

Allow water to flow through the valve at the minimum flow rate, gy, with the flow volume setting for
the volumetric valve 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:

8 © ISO 2018 - All rights reserved
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V.-V
e=—""T%100

max

where

Vs is the flow volume set on the control mechanism;

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

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

7.7.1 Requirement

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

7.7.2 Test procedure

As a minimum, measure the pressure loss of the volumetric valve at the minimum, permanent and
overload flow rates, in accordance with the method specified in ISO 9644.

Test the pressure loss for dual outlet serial volumetric valves separately between the valve inlet and
each of the valve outlets.

The measured pressure losses shall not exceed the values declared by the manufacturer by
more than 5 %.

7.8 Endurance tests

7.8.1 Endurance flow conditioning

For volumetric valves of sizes DN16, DN20 and DN25, run a flow rate of gy4 for a period of 100 h and of
qy3 for a period of 100 h.

For volumetric valves of sizes DN40 to DN300, run a flow rate of gy4 for a period of 200 h and of gy3 for
a period of 800 h.

During the endurance flow conditioning, the inlet pressure shall be in the range of working pressures,
and the outlet pressure shall be high enough to prevent cavitation. For volumetric valves mounted in
batches on a single test bench, this applies to all of the valves.

After each automatic closure, adjust the volume to the maximum scale setting. To prevent the
necessity of repeated adjustments, the control mechanism may be temporarily disconnected from the
closing mechanism. The disconnection shall be performed by the manufacturer or according to the
manufacturer’s instructions and approval.

7.8.2 Accuracy tests after endurance conditioning

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 (gy1 to gy4);

© IS0 2018 - All rights reserved 9
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— for Class 2, +4 % within the range of tlow rates (qy1 to qya).

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 steps.

a) Set the operating mechanism to the open position. For serial volumetric valves, at the valve port
intended to receive the opening command, apply a hydrostatic pressure equal to the hydrostatic
pressure at the valve inlet.

b) Wait until the volumetric valve is fully open and the flow is steady.
c) Maintain the operating mechanism in the open position for 5 s.

d) Return the operating mechanism to the closed position.

e) Wait for full closure of the valve.

f) Maintain the operating mechanism in the closed position for 5 s while applying a hydrostatic
pressure equal to the nominal pressure.

7.8.3.2 Upon completion of the test, subject the volumetric valve to the hydrostatic pressure test (7.4)
in the closed position, and to the manual opening and closing test (7.5).

The volumetric valve shall pass both tests satisfactorily in order to be considered to conform to
this document.

8 Information to be supplied by the manufacturer
The manufacturer shall include at least the following information with each volumetric valve:
a) general information:
1) name and address of manufacturer,
2) installation instructions, and
3) instructions for connecting and operating serial volumetric valves;
b) operational data:
1) maximum 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

10 © ISO 2018 - All rights reserved
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7) classification and accuracy of measurement in accordance with 4.1;
c) recommendations for maintenance and replacement of parts:
1) recommended frequency for the various maintenance operations, and

2) recommended frequency for replacement of parts.

© IS0 2018 - All rights reserved 11
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Annex A
(informative)

Quality of irrigation water

Irrigation water can permanently or temporarily contain mineral or organic materials in variable
proportions of particle size. Three classes of granulometry have been defined for testing purposes,
classified according to loads of increasing granulometry (Classes 1, 2 and 3), to give a total allowed load
of solid particles and a suitable quality of water. See Table A.1.

Table A.1 — Classes of granulometry

Material content Solid particles

Granulometry between 20 pm and 60 pm.

Class 1 Fraction by mass 25 % + 5 % of the total content of solid particles.
Granulometry between 60 pm and 320 pm.

Class 2 Fraction by mass 50 % * 10 % of the total content of solid particles.
Granulometry between 320 um and 1 600 pm.

Class 3 Fraction by mass 25 % + 5 % of the total content of solid particles.

Total of Classes 1, 2 and 3 2,0g/1%+0,2 g/l with over 95 % of silica, SiO3.
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