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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.

different tyj}
editorial ru

Attention is
patent right]
any patent 1
on the ISO li

Any trade n
constitute a

For an exp
assessment,
to Trade (TH

The commit]
forestry, Sulj

bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be the subjg

ct of

5. ISO shall not be held responsible for identifying any or all such patentrights. Detafils of

ights identified during the development of the document will be in thé)Introduction ay
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the convenience of users and doe
h endorsement.

anation on the meaning of ISO specific terms and\expressions related to confor
as well asinformation about ISO’s adherence to the W.TO principles in the Technical Bar
T) see the following URL: Foreword - Supplementary information

tee responsible for this document is ISO/TC 28, Tractors and machinery for agricultur
committee SC 18, Irrigation and drainage eqliipment and systems.

1d /or

S not

mity
riers

b and

© ISO 2014 - All rights reserved


http://www.iso.org/directives
http://www.iso.org/patents
http://www.iso.org/iso/home/standards_development/resources-for-technical-work/foreword.htm
https://standardsiso.com/api/?name=834e936c916d3017d5950de8a906fde4

INTERNATIONAL STANDARD

ISO 16399:2014(E)

Meters for irrigation water

1 Scope

This International Standard applies to water meters intended for irrigation use (herein after referred to
as water meters), regardless of the water quality used for this purpose, and specifies the requirements
and certification procedures for water meters, irrespective of the design technologies used to meter the
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Normative references

1l volume of cold water or heated water flowing through a fully charged closed conduit,
rs incorporate devices which indicate the integrated volume.

International Standard also applies to water meters based on electrical orcelectron
o water meters based on mechanical principles, incorporating electronig:devices ug

es when they are subject to metrological control. As a rule, the ancillary devices 3

tilization of the water meter.

following documents, in whole or in part, are normatively referenced in this docunj
pensable for its application. For dated references, only the edition cited applies. |
ences, the latest edition of the referenced document (including any amendments) appl

£064-1:2005, Measurement of water flow in fully charged closed conduits — Meters for
i and hot water — Part 1: Specifications

1064-2:2005, Measurement of water flow in fully charged closed conduits — Meters for
i and hot water — Part 2: Installgtion requirements

644, Agricultural irrigation equipment — Pressure losses in irrigation valves — Test met]

86-2, Geometrical product-specifications (GPS) — 1SO code system for tolerances on lif
D: Tables of standard telerance classes and limit deviations for holes and shafts

128-1, Pipe threqdswhere pressure-tight joints are not made on the threads — Part 1:
inces and designation

EC Guide.98-3, Uncertainty of measurement — Part 3: Guide to the expression of uf
urement(GUM:1995)

These water

¢ principles
ed to meter

ctual volume flow of cold water. It provides metrological requirements)for electromnic ancillary

re optional.

bver national or international regulations make some ancillary deviees mandatory in relation to

ent and are
For undated
es.

cold potable

cold potable

hod

lear sizes —

Dimensions,

certainty in

3

Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

water meter
instrument intended to measure continuously, store, and display the volume of water passing through
the measurement transducer at metering conditions

Note 1 to entry: A water meter includes at least a measurement transducer, a calculator (including adjustment or
correction devices, if present), and an indicating device. These three devices may be in different housings.

[SOURCE: OIML R49-1:2006, 2.1.1, modified — The second note is not included here.]
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indicating device
part of the meter that provides an indication corresponding to the volume of water passing through the

meter

3.3

actual volume

Va

total volume of water passing through the meter

Note 1 to entry: The actual volume is calculated from a reference volume as determined by a suitable measurement

standard tak

[SOURCE: O
the measura

3.4
indicated v
Vi

volume of W

[SOURCE: O

3.5
flow rate

Q

volume of w

3.6
minimum f

Q1

lowest flow

3.7

transitionall flow rate

Q2

flow rate bd

flow rate range into two zones, the.“iipper zone” and the “lower zone”, each characterized by its

maximum p

3.8
permanent|

Q3
highest floy

satisfactory

3.9

nainta acconnt iffarancnc 1n pmaataring conditione Ao Aot g
RE-Hte-aceouteattterenees e rte g conettonSasSappropHate:

ML R49-1:2006, 2.2.1, modified — The phrases “disregarding the time taken” and™“T
nd” have been removed from the definition.]

plume

ater indicated by the meter, corresponding to the actual volume

ML R49-1:2006]

ater flowing through a device per unit time

low rate

rate at which the meter is required to dperate within the maximum permissible error

tween the permanent flov'rate = 100 2 10 and the minimum flow rate =5 that divide

ermissible error

flow rate

manner within the maximum permissible error

U rate uhder normal service conditions at which the meter is required to operate| i

nis is

s the
own

overload flow rate

Q4

highest flow rate at which the water meter is designed to operate for a short period of time within its
maximum permissible error, whilst maintaining its metrological performance when it is subsequently
operated under normal service conditions

3.10

test flow rate

mean flow r

ate during a test, calculated from the indications of a calibrated reference device

© ISO 2014 - All rights reserved
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r

measured quantity value minus a reference quantity value

3.12
max
MPE

173 3100 (%)
a

imum permissible error

extreme value of error permitted by this International Standard

3.13

working pressure

Py
aver

3.14

durability
ability of a meter to maintain its performance characteristics over a period of use

3.15

metering conditions
cond

EXANPLE Water temperature, water pressure.

3.16
max

MAP
maximum internal pressure that the meter~can withstand permanently, within its rate
condjitions, without deterioration of its metrological performance

Note

3.17

working temperature

Tw
aver

[SOURCE: OIML R49-322006]

3.18

minimum and maximum admissible temperature
mAT, MAT

mini
oper

hge water pressure in the pipe measured upstream of the meter

litions of the water, the volume of which is to be measured, at the point of measuremen

jmum admissible pressure

1 to entry: MAP is equivalent to Nofminal Pressure (PN).

ge water temperature/in the pipe, measured upstream and downstream of a water mg

um and maximum water temperatures that a meter can withstand permanently, wit

d operating

rter

hin its rated

htihg conditions, without deterioration of its metrological performance

Note 1 to entry: mAT and MAT are respectively the lower and upper of the rated operating conditions (ROC).

[SOURCE: OIML R49-1:2006, 2.3.7]

3.19

pressure loss
difference in pressure due to water flow between two specified points in a system or in part of a system

3.20

limiting condition
extreme condition that a meter is required to withstand without damage, and without degradation of'its
specified metrological properties, when it is subsequently operated under its rated operating conditions
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nominal diameter

DN

numerical designation used to indicate the size of a gated pipe approximately equal to the outside

diameter of

3.22

the pipe

influence variable
quantity that, in a direct measurement, does not affect the quantity thatis actually measured, but affects

the relation

between the indication and the measurement result

3.23
influence f4
influence v4

3.24

rated oper
ROC
operating c
designed

Note 1 to enty
for which the

[SOURCE: IS
or measurin

3.25
reed contag
assembly co

ictor

iting condition

bndition that must be fulfilled during measurement in order that a meter perforn

y: The rated operating conditions specify intervals for the flow rate and for the influence param
errors are required to be within the maximum permissible errors:

0/IEC Guide 99:2007, 4.9, modified — In the definition;the phrase “measuring instru
g system” has been changed to “meter”. The note is @ifferent.]

't unit
ntaining contact blades, some or all of magnetic material, hermetically sealed in an env

and controlled by means of externally generated magnetic field (e.g. a pulse generator)

3.26
measuring
state when

3.27
bounce
momentary

3.28

bounce timje

interval of t
(or opening]

3.29
operate poj

state
he switch is closed

me between-the instant of the first closing (or opening) and the instant of the final cl
of the réed contact unit

sition time

riable having a value within the rated operating conditions specified for a water@eter

re-opening of a contact after initial closing, or a momentary closing after initial opening

1S as

eters

ment

tlope

bsing

interval of t1
removal of t

he applied magnetic field to the contact

me between the instant the reed contact unitis in the operate position and the instant of the

Note 1 to entry: It includes the closing bounce time in a normally open contact or the opening bounce time in a
normally closed contact.

© ISO 2014 - All rights reserved
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4 Metrological characteristics

4.1

Maximum permissible error (MPE)

4.1.1 Formulation

The error is expressed as a percentage, and is equal to:

ez(ViI;—Va)xloo (%)

whel
|
|

4.1.2

The
the n

The
trans

If all
erroj

Whe
calcy
mete

The
instg

4.2

a

e
Vi is the indicated volume;

/5 is the actual volume.

Limits

maximum permissible error, positive or negative, on volumes delivered at flow rates
ninimum flow rate (Q1) (included) and the transitionalflow rate (Q2) (excluded) is 5 %

maximum permissible error, positive or negative;on volumes delivered at flow rates |
itional flow rate (Q2) (included) and the overload flow rate (Q4) (included) is 2 %.

D1<Q<Q2, MPE<5%
D2 <Q<Q4, MPE<2%

the errors within the measuring range of the water meter have the same sign, at lea
s shall be less than one half of the maximum permissible error.

h any accessory part is soldwith the water meter, as for instance a control valve, the e
lated for any position of the accessory, not altering the metrological characteristics
r.

maximum perntiSsible error declared by the manufacturer is intended for any re
llation configuration.

Metrological characteristics

4.2.1

)

Q) between

between the

bt one of the

rror shall be
bf the water

commended

Permanent flow rate (Q3)

The value of Q3, in (m3/h), shall be chosen from the following list:

1,0 1,6 2,5 4,0 6,3
10 16 25 40 63
100 160 250 400 630
1000 1600 2500 4000 6 300
This list may be extended to higher or lower values in the series.
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4.2.2 Measuring range

The measuring range for the flow rate is defined by the ratio Q3/Q1. The values shall be chosen from the
following list:

10 12

100 12

)5 16 20 25 31,5 40 50 63

5 160 200 250 315 400 500 630

This list may be extended to higher values in the series.

80
800

4.2.3 Reld
The overloa

Q4/Q3 =

4.2.4 Reld

The transiti

Q2/Q1=
eg. Q3=
where

Q3 =1

Q1 =1

Q2 =1

Q4 =1
5 Techn]
5.1 Gene

tionship between permanent flow rate (Q3) and overload flow rate (Q4)
 flow rate is defined by:

1,25

tionship between transitional flow rate (Q;) and minimum flow rate (Q1)

bnal flow rate is defined by:

1,6

100; Q3/Q1 = 10 (R10); Q2/Q1 =1,6; Q4/Q3 = 1,25

00 m3/h;
0 m3/h;
6 m3/h;
25 m3/h.

jcal characteristics

ral specifications

The water nlleters shall be made so that they

(2)

(3)

a) guarantee their design useful lifetime and exclude fraud possibility, and

b) fulfil the requirements of this International Standard, under rated operating conditions.

Additional s

pecifications are the following.

through the measurement transducer.

NOTE

operate

A water meter measures continuously, records and displays the integrated volume of water passing

A water meter includes at least a measurement transducer, a calculator, and an indicating device.

in the event of reversal of the flow direction.

The manufacturer shall specify in the instruction manual the conditions in which the meter can

© ISO 2014 - All rights reserved
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5.2
The
a)
b)
c)
d)
e)
f)
g)
5.3

The

The
and,

Watqr temperature variations within the working temperature range will not adversel
matdrials used.

5.4

5.4.1 Function

The

5.4.2 Unitof measurement

The
dial

IS0 16399:2014(E)

Other ancillary functions of output and input of information (remote reading, prepayment, etc.) may
beincluded provided they do not affect the performance of the meters as defined in this International

Standard.

The meter will preferably be designed in such a way as to present as little disturbance a
the water flow and any solid materials it may transport.

s possible to

The meter shall be designed such that its operation cannot be affected by a magnetic field as defined

in ISO 4064-1:2005, 7.2.7.

Rated operating conditions

rated operating conditions for a water meter shall be as follows:

dmbient temperature range (Tamp): 0,1 °C < Tamp < 50 °C;

pressure (P): P < MAP (maximum admissible pressure);

yater temperature range [working temperature (Ty)]: 0,1 °C < Ty < 36.°C;

flow rate range (Q): Q1 (minimum flow rate) < Q < Q3 (permanent flow rate);

ower supply voltage (mains a.c.): nominal voltage (Unom) = .5/%;
ower supply frequency: nominal frequency (fnom) * 2 %0;

ower supply voltage (battery): a voltage, U, in the range; Upmin < U < Upmax-

Materials
water meter shall be fabricated with materials with a resistance and stability suitable

meter shall be fabricated using materials which are resistant to internal and externg
if required, will be protected by thewapplication of an appropriate surface treatment.

Indicating device

indicating-dévice shall always guarantee easy reading of volumes without ambiguity.

for its use.

1] corrosion,

y affect the

szalizan ~f ot S o1l o Ao

I Ao A roacead 13 ~ybis o
ITUICLdlCU VUIUIIIU UL vwdlll oSlidil UC \,API CooLuUu I CUDUIU 11IC

or immediately adjacent to the numbered display.

5.4.3 Indicating range

This requirement is set in Table 1:

© IS0 2014 - All rights reserved
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Table 1 — Indicating range

0 Indicating range
33h (minimum values)
m3/ m3
Q3<6,3 9999
6,3<Q3<63 99 999
63<Q3<630 999 999
630<Q3<6300 9999 999

5.4.4 Colg
The colour K
The colour 1
These colou

It is allowed
volume is e3
indication a

5.5 Revel

For meters ¢
different in

The manufa
flow volumd
maximum p

Water mete
withstandin
properties f]

5.6 Sealil

5.6.1 Met

Consideratipns of water meter security and protection against fraud concern only the water 1

including pr

5.6.2 Med

ur coding for indicating devices

lack shall be used to indicate the cubic metre and its multiples.

ed shall be used to indicate sub-multiples of a cubic metre.

's shall be applied to the pointers, indices, numbers, wheels, discs, dials, or aperture frg

| to use other manner of indicating the volume for electronic water meters, provide
pressed in cubic metres, and there is no ambiguity in distinguishing between the pri
hd alternative displays, e.g. sub-multiples for verification andtesting.

'se flow

lesigned to measure reverse flow, the permanent flow rate and the measuring range m
each direction.

cturer shall specify whether the meter is desighed to measure reverse flow. Ifitis, the rey
shall either be subtracted from the indicated volume, or it shall be separately recorded
ermissible error of 4.1.2 shall be met forforward and reverse flow.

g an accidental reverse flow without any deterioration or change in their metrolo
br forward flow, and withoutimodification of the cumulated volume.

g and security

pr security and protection against manipulations

imary indications.

hanical protection devices

mes.

1 the
mary

hy be

rerse
. The

s not designed to measure reverse flow shall either prevent it or they shall be capalle of

gical

neter

Water meters shall incorporate protective devices, such as seals, that prevent the water meter from
being disassembled or altered without permanently damaging the seal or the protective device.

5.6.3 Electronic sealing devices

When access to modify parameters that influence the determination of the results of measurements
is not protected by mechanical sealing devices, the protection shall fulfil the provisions described in
ISO 4064-1:2005, 5.8.3.

© ISO 2014 - All rights reserved
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5.7 Other devices

Water meters canincorporate other devices as, for example, reed switches. In such case, the manufacturer
shall ensure that the devices don’t affect the metrological characteristics of the water meter and that

such devices have full compatibility with the water meter.

For example, in order to ensure full compatibility between a reed contact unit and a water meter, the

manufacturer can carry out the tests described in Annex A.

6 Metrological requirements

6.1 | Indicating error

The vater meters shall be designed so that their indicating errors do not exceed,the MPE defined in

4.1.2} under rated operating conditions.

6.2 | Internal pressure

The Wwater meters shall withstand the internal pressure they are designedto, whilein service |withoutany

signifficant influence on the performance characteristics, leaks, exudation, or permanent ¢
This|pressure value is named maximum admissible pressure.

eformation.

The yater meters are classified in function of the MAP declaredby the manufacturer, as shown in Table 2:

Table 2 — Water préssure classes

Maximum admissible pressure
Class
(MPa) (Har)
Maximum admissible pressure 6 0,6 6
Maximum admissible pressure 10 1,0 10
Maximum admissible pressure 16 1,6 16
Maximum admissible pressure 25 2,5 25
Maximum Admissible pressuré 4,0 4,0 40

6.3 | Flow profile sensitivity classes

The water meteryshall be able to withstand the influence of abnormal velocity profiles afs defined in
the test procediires of 7.5. During the application of these flow disturbances, the error shill meet the

requjrementsof 4.1.2.

The yater meter manufacturer shall specify the flow profile sensitivity class in accordance
3 and 4 based on the results of the relevant tests specified in 7.5.

with Tables

Any flow conditioning section, including straightener and/or straight pipe lengths to be used, shall be
entirely defined by the manufacturer and is considered to be an auxiliary device linked to the type of

the water meter examined.

© IS0 2014 - All rights reserved
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Table 3 — Sensitivity to the irregularity in the upstream velocity profiles classes (U)

Required straight
Class pipe lengths Straightener needed
(x DN)
uo 0 No
U3 3 No
U5 5 No
u10 10 No
15 15 No
uos 0 Yes
U3S Yes
uU5S 5 Yes
U10S 10 Yes

Table 4 — Sensitivity to the irregularity in the downstream velocity profiles classes (D]

Required straight
Class pipe lengths Straightener neeqled
(x DN)

DO 0 No

D3 3 No

D5 5 No

DOS 0 Yes

D3S 3 Yes

6.4 Presgure loss

The maximpiim pressure loss within rafed operating conditions shall not exceed 63 kPa (0,63 |bar),

between Q1jand Q3. This includes pressure loss in any filter or strainer.

The pressurje loss class is selected by the manufacturer from values taken from the following tablg:

Table 5 — Pressure-loss classes

Class Maximum pressure-loss

(KPa) (bar)
AP63 63 0,63
APA0 40 0,40
AP 25 25 0,25
AP 16 16 0,16
AP 10 10 0,10

NOTE Maximum head loss can differ and be higher to the Q3 corresponding head loss.

10
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7 Performance tests
7.1 General conditions for the tests

7.1.1 Water quality

Conduct water meter tests using water from the public clean water supply or water that meets the same
requirements.

Ensure that the water does not contain anything capable of damaging the water meter or adversely

affe tingits oneration Avoid-entranned-air
ts) | M hl re==

7.1.2 Reference conditions

Table 6 — Reference conditions

Condition Admissible range
Watgr temperature range 4°Cto35°C
Working (water) pressure range 0,03 MPa to 1 MPa except DN'> 500 that is 0,6 MPa
Ambjent temperature range 4°Cto35°C
Ambjent relative humidity range 35%to75%
Ambjent atmospheric pressure range 86 kPa to 106 kPa'(0,86 bar to 1,06 bar)

7.1.3 Pressure

Ensure that the water pressure upstream of the water meter does not vary, during the test, y more than
10 %.

Ensure that the pressure at the entrancé to the water meter does not exceed the maximum admissible
workKing pressure (Py,) for the water imeter.

During the test, the pressure at the-water meter outlet shall be, at least, 0,03 MPa (0,3 bar).

The maximum uncertainty in/the measurement of pressure (or pressure loss) shall be 4 5 % of the
meagured value.

The estimated uncertainty shall be made according to Reference [4] in measurement with a coverage
factar, k = 2.

7.1.4 Flow.rate

Ensurethat the relative variation in the flow rate during each test (not including starting aTd stopping)
does[not exceed:

— 2,5 9% from Q1 to Q2 (not inclusive);
— 5,0 % from Q3 (inclusive) to Qa.

The average flow rate value is the actual volume passed during the test divided by the time.

7.1.5 Temperature
Ensure that the temperature of the water during the test does not change by more than 5 °C.

Ensure that the maximum uncertainty in the measurement of temperature does not exceed * 1 °C.

© ISO 2014 - All rights reserved 11
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The estimated uncertainty shall be made according to Reference [4] in measurement with a coverage
factor, k = 2.

7.2 Static pressure test

7.2.1 Object of test

To verify that the water meter can withstand the specified hydraulic test pressure for the specific time,
without leakage or damage.

7.2.2 Preparation

a) Install the water meters in the test bench either individually or in groups.
b) Bleed the test bench pipe-work and the water meter of air.

c) Ensure that the test bench is free from leaks.

d) Ensure that the supply pressure is free from pressure pulsations.

7.2.3 Testprocedure

a) Increase the hydraulic pressure to 1,6 times the maximum admiSsible pressure of the water meter
and holdgl it for 15 min.

b) Examing the water meters for physical damage, for external leaks and for leaks into the indicpting
device.

c) Increasg the hydraulic pressure to twice the maxiium admissible pressure and hold it for 1{min.
Ensure fhat the flow rate is zero during the test.

d) Examinp the water meters for physical damage, for external leaks and for leaks into the indicpting
device.

Additional requirements:

e) Increas¢ and decrease the pressure gradually without pressure surges.

7.2.4 Acce¢ptance criteria

There shall be no leakagefrom the water meter or leakage into the indicating device, or physical damage,
resulting from any of the'pressure tests.

7.3 Detefmination of errors

7.3.1 Objectoftest

The object of the test is to verify that the water meter complies with the requirements in 4.1.2 and to
determine the effects of the water meter orientation on the error.

7.3.2 Preparation

The method described here for determining the water meter errors is the so-called “collection” method,
in which the quantity of water passed through the water meter is collected in one or more collecting
vessels and that quantity is determined volumetrically or by weighing. Other methods may be used,
provided the requirements of uncertainty are met.

The error is checked by comparing the volume indications given by the water meter under reference
conditions against a calibrated reference device.
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For the purpose of these tests, the water meter should be tested without its temporary supplementary
devices attached (if any).

7.3.2.1 Orientation of water meter(s)

Ensure that the position of the water meter (spatial orientation) is as indicated by the manufacturer and
that the meters are mounted in the test rig as appropriate.

a) If the water meters are marked “H”, mount the connecting pipework with the flow axis in the
horizontal plane during the test (indicating device positioned on top).

b) - i i i tstn the vertical
lane during the test.

c) Ifthe water meters are not marked either “H” or “V”:

1) mount at least one water meter from the sample with the flow axis vertical, with flow direction
from bottom to top;

2) mount at least one water meter from the sample with the flowcaxis vertical and flow direction
from top to bottom;

3) mount at least one water meter from the sample with the/flow axis at an intermedjate angle to
the vertical and horizontal (chosen at the discretion of the approving authority);

4) mount the remaining water meters from the sample'with the flow axis horizontal;

%) where the water meters have an indicating device which is integral with the body of the
water meter, at least one of the horizontally mounted water meters shall be oriented with the
indicating device positioned at the side @nd the remaining water meters shall be oriented with
the indicating device positioned at thetop.

d) Ensure that the tolerance on the position of the flow axis for all water meters, whether horizontal,
yertical or at an intermediate orientation is +5°.

7.3.3 Test procedure

a) Determine the intrinsic errors of the water meter (in the measurement of the actual volume), for at
least the following six flow rates:

1) between Qi.and 1,1 Q1;
2) between'@z and 1,1 Qy;
3) betweeén 0,33 (Q2 + Q3) and 0,37 (Q2 + Q3);
4)~ between 0,67 (Q2 + Q3) and 0,74 (Q2 + Q3);

5) between 0,9 Q3 and Q3;
6) between 0,95 Q4 and Q4.
b) Measure the errors at other flow rates if required, depending on the shape of the error curve;

c) Calculate the relative error for each flow rate.

7.3.4 Acceptance criteria

a) The errors observed for each of the six flow rates shall not exceed the maximum permissible errors.
If the error observed for one or more meters is greater than the maximum permissible error at one
flow rate only, repeat the test at that flow rate. The test shall be declared satisfactory if two out of

© ISO 2014 - All rights reserved 13


https://standardsiso.com/api/?name=834e936c916d3017d5950de8a906fde4

ISO 16399

:2014(E)

the three results lie within the maximum permissible error and the arithmetic mean of the results
for the three tests at that flow rate is less than or equal to the maximum permissible error.

b)

If all the errors of the water meter have the same sign, at least one of these errors shall not exceed

one half of the maximum permissible error. In all cases, this requirement shall be applied equitably
with respect to the water supplier and the consumer.

permissible error given in 4.1.2.

d)

The standard deviation for 7.3.3 a) 1), 2), and 5) shall not exceed one third of the maximum

When a test is conducted, the expanded uncertainty in the determination of the actual volume

passing
error.

NOTE

The estimat
a coverage f]

7.4 Presq

7.4.1 Obje

The object d
rate betwee

To determir]
Q3. To verify
as the presg
consisting o
is required f

The uncertainty of the measured actual volume does not include a contribution from thefWwater 1

ed uncertainty shall be made according to ISO/IEC Guide 98-3 (GUM) in measurement
hctor, k = 2.

ure loss test

pct of test

f the test is to determine the maximum pressure loss through the water meter at any
h Q1 and Q3 and verify that the water meter complies with the requirements in 6.4.

e the maximum pressure loss through the waterdneter at any flow rate between Q
the maximum pressure loss is less than 0,063\MPa (0,63 bar). The pressure loss is de
ure lost by the flowing fluid passing through the water meter under test, the water n
f the meter and connections but excluding-the pipework making up the test section. Th
or forward flow and where appropriate‘for reverse flow.

7.4.2 Preparation

The installa

7.4.3 Test

Install the W
from the tes
meters or aj
pipes. Ensu
the differen
pressure log
found to be

Lions conditions are described.in ISO 9644.

procedure

Fater meter in the'measuring section in the test facility. Establish the flow and purge 4
t section. Ensure that the downstream static pressure is enough to prevent cavitation i
Ir release. Enstire that all air is removed from the pressure taps and transmitter conne
e that the\Wwater is allowed to stabilize at the required temperature. While monit
tial pressure, vary the flow between Q1 and Q3. Record the flow rate showing the la
s, Qphalong with the measured pressure loss and water temperature. Normally, Q¢ w|
bqual to Q3.

fhrmlgh the water meter shall not exceed one-fifth of the qpp]irnhlp maximum pprmicsib]e

heter.

with

flow

and
fined
heter
> test

11 air
n the
ction
bring
rgest
i1l be

The maximum pressure loss should be measured with a maximum expanded uncertainty of 5 %, with a
coverage factor of k = 2.

7.4.4 Acceptance criteria

The pressure loss measurement at any flow rate within the rated operating conditions shall not exceed

the maximu

7.5 Flow

m value of the pressure loss corresponding to the class declared by the manufacturer.

disturbance tests

Some kinds of water meters, for instance volumetric water meters, are considered insensitive to

installation

14

conditions, so this test is not to be applied.
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The manufacturer shall specify the flow profile disturbance sensitivity class for the water meter. This
class will never imply lengths longer than 15 DN upstream, and 5 DN downstream.

7.5.1 Object of the test

The object of the test is to verify that the water meter complies with the requirements in 6.3 of this
International Standard.

NOTE 1

upstream and downstream from the water meter are measured.

NOTE Fpes—tand2-disturbanece-devieesareusedinthete o-ereatetefthanded{sinistro
handgd (dextrorsum) rotational velocity profiles (swirl), respectively. The flow disturbance is of5e

velocfty profile usually found downstream from a protruding pipe joint or a gate valve not fully op¢

7.5.2

In addition to the installation and operational requirements described in 7.3.2, the conditiof
in 7.9.3 also apply.

7.5.3

a)

b)

Additional requirements:

)

d)

)

g)

downstream from two 90° bends directly connected. A type 3 disturbance device creates-a

Preparation

Test procedure

Using the Types 1, 2, and 3 flow disturbers specified in Atinex B, determine the error
eter at a flow rate between 0,9 Q3 and Q3, for each oné of the six installation conditio

Figure 1.

During each test, hold all other influence factors at the reference conditions of 7.1.2.

For water meters installations where the'manufacturer has specified installation length
pipe of at least 15 x DN upstream.and'5 x DN downstream from the water meter, no e
gtraighteners are allowed.

When a minimum straight pipe length of 5 x DN downstream from the water meter is
tthe manufacturer, perform.anly tests for installation conditions 1, 3, and 5 shown in Fij

Where water meter,installations with external flow straighteners are to be used, the m
ghall specify and.deliver the straightener together with the water meters to accommo
of its technical.characteristics and its position in the installation relative to the water 1

A device within a water meter having flow straightening functions is not conside
|straightener” in the context of these tests.

.

[he‘straight lengths upstream and downstream of the meter depend on the flow profil

The effects on the error of a water meter, of the presence of specified, common types of disturbed flow

gm) and right-

type usually
I asymmetric
ned.

s described

pf the water
ns specified

s of straight
kternal flow

specified by
bure 1.

pult 1

anufacturer
date testing
neter.

red to be a

e sensitivity

¢lass of the meter and shall be in accordance with Tables 3 and 4 respectively.

7.5.4 Acceptance criteria

The relative error of the meter shall not exceed the applicable maximum permissible error for any of the
flow disturbance test.

© IS0 2014 - All rights reserved
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type 1 disturber
water meter
straight lengths
straightener
type 2 disturber

N U1 A W N

type 3 disturber

Figure 1 — Flow disturbance scheme

7.6 | Reverse flow test

7.6.1 Object of the test

To verify that the meter satisfies the requirement of 5.5 in this InternationalDStandard when reverse
flow|occurs.

Meters which are designed to measure reverse flow shall record the reverse flow volume a¢curately.

Meters which allow reverse flow, but which are not designed to nfeasure it, shall be subjectgd to reverse
flow| The error shall subsequently be measured for forward flow, to check that there is no degradation
in m¢trological performance caused by reverse flow.

Metdrs which are designed to prevent reverse flow (e.g; by means of an integral non-retutn valve) are
subjgcted to the application of the maximum admissible pressure of the meter applied tio the outlet
connection and the measurement errors are subsequently measured for forward flow to|ensure that
there¢ is no degradation in metrological performdnce caused by the pressure acting on the meter.

7.6.21 Preparation

The installation and operational requirements described in 7.3.2 shall apply.
7.6.3 Testprocedure

7.6.3.1 Meters designed to measure reverse flow

a) Measure the errdrof at least one meter at each of the following reverse flow rates:
1) Between'{7and 1,1 Qg;

1) Betweéen Q2 and 1,1 Qy;

3)~ Between 0,9 Q3 and Q5.

b) During each test, all other influence factors shall be maintained at reference conditions.
c) Calculate the error for each flow rate.

d) In addition, the following tests shall be carried out: pressure loss test (7.4), flow disturbance test
(Z.5) and endurance test (7.7).

7.6.3.2 Water meters not designed to measure reverse flows
a) Subject the meter to a reverse flow of 0,9 Q3 for 1 min.
b) Measure the error of at least one meter at each of the following forward flow rates:

1) Between Q1 and 1,1 Qy;
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2) Between Q7 and 1,1 Qy;
3) Between 0,9 Q3 and Q3.

c) During each test, all other influence factors shall be maintained at reference conditions.

d) Calculate the error for each flow rate.

7.6.3.3

Water meters which prevent reverse flows

a) Meters which prevent reverse flow should be subjected to the maximum admissible pressure in the

reverse
b) Checkt
b) Measur
1) Bet
2) Bet
3) Bet

c) During

d) Calculat

7.6.4 Acce

In the tests

flow direction for 1 min

ween Q1 and 1,1 Q1;
ween Q2 and 1,1 Qy;
ween 0,9 Q3 and Q3.

pptance criteria

hat there is no significant leak past the valve.

e the relative error for each flow rate.

applicable maximum permissible error.

e the error of at least one meter at each of the following forward flow rates:

bach test, all other influence factors shall be maintained atréeference conditions.

described in 7.6.3.1, 7.6.3.2, and 7.6.3.3, the-error of the water meter shall not exceefl the

7.7 Endufrance tests
7.7.1 Durpbility test
Table 7 — Endurance test
Period of| DY
Test water tipn
Tempera-| | Permanent | Test Number of | Dura- opera-
tempera- . . . of sfart
ture flow rate~|flow Type of test | interrup- tion of | tionat
ture . up and
class (@3) rate 45 oC tions pauses | testflow in
B rate
down
0,15/[Qs]
Va) o YaWeYal DiSCOl’ltinu- 100000 1 L 'S Wlth a
Q <16 m3/h 73 ZU— G ous PuVAVAVAVAY) TJS TJS mini-
3=
Q4 20°C . - - 100 h mum
T30y T50 Continuous of 1s
Q3 20°C Continuous - - 800 h -
Q3 >16 m3/h
Q4 20°C Continuous - - 200 h -

a  [Q3] is the number equal to the value of Q3 expressed in m3/h.

18
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Table 7 (continued)
Period of | DUra-
Test water tion
Tempera- | Permanent | Test Number of Dura- opera-
tempera- . . . of start
ture flow rate |flow Type of test | interrup- tion of | tionat
ture - up and
class (@3) rate o tions pauses | test flow
+5°C run
rate down
0,15 [Q3]
Discontinu- “switha
Q3 50°C 100 000 15s 15s mini-
Q316 m3/h ous mum of
Al other Qa 1 09xMAT T 0 tinuous - - 1000 1s
classes
Q3 50°C Continuous - - 800 h -
Q3 >16 m3/h
Q4 0,9 x MAT Continuous - ~ 200 h -
a  [R3] is the number equal to the value of Q3 expressed in m3/h.
7.7.1.1 Continuous flow test
7.7.1.1.1 Object of the test
The ¢bject of the testis to verify that the water meter is durable when subjected to continuoug, permanent
and ¢verload flow conditions.
The fest consists of subjecting the water meter to a constant flow rate of even Q3 or Q4 as sef outin 7.7.1,
Tabl¢ 7.

7.7.%

.1.2 Preparation

In addition to the water meter or waterumeters to be tested, the pipework comprises:

a) aflow-regulating device;

b) ¢ne or more isolating valves;

c) 4 device for measuringthe water temperature at the water meter inlet;

d) eans for checking the flow rate and duration of the test;

e) I;Vices for measuring pressure at the inlet and outlet.

The yarious:devices shall not cause cavitation.

7.7.1.¥3 Test procedure

a) Before commencing the continuous endurance test, measure the errors of the meters as described
in 7.3 and at the same flow rates.

b) Mount the water meters either individually or in batches in the test rig in the same orientations as
those used in the determination of the intrinsic error tests.

c) Carry out the following tests:

© IS0 2014 - All rights reserved
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2) for water meters with Q3 > 16 m3/h, run the meter at a flow rate of Q3 for a period of 800 h then
at Q4 for a period of 200 h.

d)

ensure that the pressure at the outlet of each meter is high enough to prevent cavitation.

e)

at the same flow rates.

f)
g)

Calculate the relative errors for each flow rate.

During the endurance tests, hold the water meters within their rated operating conditions and

After the continuous endurance test, measure the errors of the water meters as described in 7.3 and

For each flow rate, subtract the error obtained before the test [step a)] from the error obtained after

the test

7.7.1.1.3.1
Keep the flo

Ensure that
when starti

7.7.1.1.3.2
The specifig

7.7.1.1.3.3

The volume
specified flg

To satisfy th

[step )]
Tolerance on flow rate

w rate constant throughout the test at a predetermined level.

the relative variation of the flow rate values during each test shall not-exceed 10 % (e}
ng and stopping).

Tolerance on test timing

d duration of the test is a minimum value.

Tolerance on discharged volume

indicated at the end of the test shall not be less than that determined from the product d
w rate of the test and the specified durationcof the test.

is condition, monitor to the flow rate frequently. The water meters on test may be us

check the flpw rate.

7.7.1.1.3.4

During the {
for every sh

a)

b) j
c) Watert
d)

e)

Water

Water

Flow ra

Reading

Test readings

est, record the following readings from the test rig at least once every 24 h period, or
brter period if the test i§ so divided.

ressure upstream frem the water meter(s).
ressure downstseam from the water meter(s).
emperature/upstream from the water meter(s).

[e.

kcept

fthe

ed to

once

s-of the test water meter(s).

Volume

f)

passed through the water meter(s).

7.7.1.1.4 Acceptance criteria

After the continuous endurance test:

a)

+1,5%

20

The variation in the error curve shall not exceed

+3 % for flow rates in the lower zone (Q1 < Q < @2), and

for flow rates in the upper zone (Q2 < Q < Q4).
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For the purpose of determining these requirements, the mean values of the errors at each flow rate, shall
apply.

b) The error curves shall not exceed a maximum error limit of
— 6 % for flow rates in the lower zone (Q1 < Q < Q7), and

— *2,5 % for flow rates in the upper zone (Q2 < Q < Q4).

7.7.1.2 Discontinuous flow test

This testis app]ipd nn]y towater meterswith Q3 <16 m3I/h and combination water meters

7.7.1.2.1 Object of test
The ¢bject of the test s to verify that the water meter is durable when subjected to¢yclic flow conditions.

The test consists of subjecting the water meter to the specified number of starting and stopping flow
rate tycles of short duration, the constant test flow rate phase of each cycle being kept at the specified
flow|rate (Q3) throughout the duration of the test.

7.7.1.2.2 Preparation
The yvater meters can be arranged in series or in parallel, or the two systems can be combined.

The piping system consists of

a) o¢ne flow-regulating device (per line of water meters in series, if applicable),

b) o¢ne or more isolating valves,

c) dlevice for measuring the temperature 6fthe water upstream of the water meters,
d) means for checking the flow ratesthe duration of cycles, and the number of cycles,
e) one flow-interrupting device for‘each line of water meters in series, and

f) devices for measuring pressure at the inlet and outlet.

The various devices shall net cause cavitation or other types of wearing due to the test prodedure of the
water meter(s).

Bleedl air from thé water meter(s) and connecting pipe.

Ensure that flow variation during the repeated opening and closing operations is progressivg, to prevent
water hamimer.

7.7.12:3—FElow rate cycles

A complete cycle includes the following four phases.
a) Period from zero to test flow rate Q3.

b) Period at constant test flow rate Q3.

c) Period from the test flow rate Q3 to zero.

d) Period at zero flow rate.

The test program shall specify the number of flow rate cycles, the duration of each of the four phases of
a cycle, and the total volume to be discharged.
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7.7.1.2.4 Test procedure

For all types of meters

described in 7.3 and at the same flow rates.

those used in the determination of the intrinsic error tests.

Before commencing the discontinuous endurance test, measure the errors of the water meters as

Mount the water meters either individually or in batches in the test rig in the same orientations as

During the tests, hold the water meters within their rated operating conditions and with the

7.7.1.2.4.1
a)
b)
c)
pressur
d) Adjustt
e) Run the
f) Followi
describ
g) Calculat
h) For eac]
error ol
7.7.1.2.4.2

The relative
periods.

The water npeters on test may be used to check the flow rate.

7.7.1.2.4.3
The toleran

The toleran

7.7.1.2.4.4

The numbet
than 1 %.

7.7.1.2.4.5

The volume

dowTtstreanTof the meters highrenough to prevent cavitation i the TeteTs:
he flow rate to within the specified tolerances.
water meters at the conditions shown in Table 7.

g the discontinuous endurance test, measure the final errors of theCwater mete
bd in 7.3 and at the same flow rates.

e the relative errors for each flow rate.

1 flow rate, subtract the value of intrinsic error obtained before the test [step a)] froy
tained after the test [step g)].

Tolerance on flow rate

variation of the flow values shall not exceed * 10:%'outside the opening, closing and sto

Tolerance on test timing
‘e on the specified duration of each phase of the flow cycle shall not exceed + 10 %.

re on the total test duration)shall not exceed + 5 %.

Tolerance on thenumber of cycles

of cycles shallmet be less than that stipulated, but shall not exceed this number by

Tolerance on discharged volume

discharged throughout the test shall be equal to half the product of the specified nor

'S as

h the

pped

more

ninal

test flow ti

log ot 1 + 1 43 14 43 £l &+ £ [ 43 1o ] 4 3 4 d o
ITS LIIT tULATl LIITuUrTtTtiIitdl duldtiivll Ul tIIT ttot \_UIJCI Cll.llls PCI ITUUS lJluD LI dIISITIIL allu StU

periods with a tolerance of +5 %).

ped

This precision can be obtained by closely monitoring the instantaneous flows and operating periods and
making adjustments, if required.

7.7.1.2.4.6

Test readings

During the test, record the following readings from the test rig at least once every 24 h period or once
for every shorter period if the test is so divided.

a) Waterp
b) Waterp

22

ressure upstream from the water meter(s).

ressure downstream from the water meter(s).
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Water temperature upstream from the water meter(s).

Flow rate.

Duration of the four phases of the cycle of the discontinuous flow test.
Number of cycles.

Readings of the test water meter/s.

Volume passed by the water meters.

7.7.1.2.5 Acceptance criteria

After the cyclic endurance test:

a)

The variation in the error curve shall not exceed
13 % for flow rates in the lower zone (@1 < Q < Q2), and

11,5 % for flow rates in the upper zone (Q2 < Q < Q4).

For the purpose of determining these requirements the mean values‘of the errors at each flo

apply.

b)

The error curves shall not exceed a maximum error limit of
16 % for flow rates in the lower zone (Q1 < Q < Q2),and

12,5 % for flow rates in the upper zone (Q2 < Q.5 Q4).

7.7.21 Resistance to solid particles test

7.7.2.1 Object of test

The

bbject of the test is to proveithat a water meter is able to withstand a water flow ca

particles passing through it, without showing damage.

Thos

not need to carry out this'test.

7.7.2.2 Test conditions

Resigtance tossolid particles test must be arranged following the conditions described in T
the Water quality described in Table 8.

w rate, shall

rrying solid

e water meters which-do-not have any mechanical moving part used in the process of metering, will

hble 9, using

Table 8 — Particle characterization

Shape Spheres
Density 2,5-3 Mg/m3
Hardness |6
Quantity |10g/1-20g/1

80 % of the particles between 100 and 300
pm

Size

© IS0 2014 - All rights reserved
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Table 9 — Test conditions

Flow rate Test type Duration

Q3 Constant flow rate 600 h

Testing procedure is similar to the one put forward in 7.7.1.1 for continuous flow rate endurance tests.

7.7.2.3 Acceptance criteria

Following the resistance to solid particles test, measure the final errors of the water meters as described
in 7.3 and at the same flow rates

Calculate thp relative errors for each flow rate.

For each flo rate, subtract the value of intrinsic error obtained before the test [step a)] fsom the ¢rror
obtained after the test [step g)].

a) The varfation in the error curve shall not exceed
— +3 9% for flow rates in the lower zone (Q1 < Q < Q2), and
— 11,5 % for flow rates in the upper zone (Q2 < Q < Q4).

For the purpose of determining these requirements the mean values gf the errors at each flow rate,|shall
apply.

b) The errpr curves shall not exceed a maximum error limit of
— 16 % for flow rates in the lower zone (Q1 < Q < Q2), and

— 2,5 % for flow rates in the upper zone (Q2 < Q < @4).

7.7.2.4 Water meters classification
Water meters will be classified according to the result of the current test:
— Class A{If they pass the resistance test;

— Class Bi|If they fail the resistance test.

8 Tests related to the)influence quantities and perturbations

The aim of [these tests(is to verify that the water meters work as expected in a specified ampient
temperatur¢ and under established conditions.

These tests,|aecording to their type, shall be conducted according to the procedures and requirenpents
established Mﬁwﬂﬂiﬂa&&&mﬂh&w&dﬂ:&w&m&gﬁw@ﬂorks

mn:

— an environmental classification B and C;
— an electromagnetic environment E1.

The tests for each water meter type are as defined in that clause.

9 Marking

A place shall be provided on water meters for affixing the main verification mark, which shall be visible
without dismantling the water meter.
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The water meter shall be clearly and indelibly marked with the following information, either grouped
or distributed on the casing, the indicating device dial, an identification plate, or on the meter cover if it
is not detachable:

— nominal diameter (DN);

— name or trademark of the manufacturer;

— year of manufacture (last 2 digits) and serial number (as near as possible to the indicating device);

— unit of measurement: cubic meter;

q

—
[(

— ]

The 1§
COrT
with

— Itter V or H, if the meter can only be operated in the vertical or horizontal position;

umerical value of (/3 = 100 = 10;

atio Q32100 = 10/Q1 = 5 (preceded by “R”, for example “R10”);

aximum admissible pressure if it differs from 1 MPa (10 bar) or 0,6 MPa foryBN = 500;;

irection of flow (shown on both sides of the body or on one side only previded the dire
irrow will be easily visible under all circumstances);

ressure loss class, where it differs from 1 MPa (10 bar) or 0;6 MPa for DN > 500;

lasses on sensitivity to irregularity in upstream and ‘downstream velocity profilg
lasses;

esistance to solid particles class.

meters will carry protective devices that capsbe sealed in order to avoid, both before g
ct installation of the meter, the dismantling or modification of the meter or the reguld
but breaking the seals of guarantee.

b

ction of flow

e sensitivity

nd after the
iting device,
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Pulse input solutions

A.1 General

When the s

volume. The

NOTE A

A.2 Tests

A.2.1 Cor

A.2.1.1 Ok

Annex A

(informative)

rect counting of pulses

ject of the test

pulse generator is considered as a reed contact unit.

gnals generated by the flow sensor are in the form of pulses, each pulse representing a
pulse generation, transportation and counting shall meet the requirements of A.2)

The object of this test is to check the correct operation of a pulses;geherator associated to a water njeter.

A.2.1.2 Te

Install the
recommend

Install a dig

st conditions

tal totalizer as shown in Figure A.1dn order to count the total number of pulses.

water meter together with the pulses\‘\generator as set out in the manufactyrer’s
ptions, in the same system used for carnying out the precision test.

26

© ISO 2014 - All rights reserved


https://standardsiso.com/api/?name=834e936c916d3017d5950de8a906fde4

2
&

3

1 611‘4* Sk0 £1%

IS0 16399:2014(E)

Key
ower supply

1ulse generator under test

lesistor

Ither, 50ms

i

dround

N O U W

digital totalizer

Figure A.1 — Connection diagram

Conduct the test under the test conditions/set out in Table A.1:

Table A.1 — Test conditions

Test flow rates

Number of pulses

Q4

50

Q3

50

The total number,df pulses given by the digital totalizer is equal to the difference between|the number

of pulses at anypoint in time and the number of pulses at the beginning of the test.

Carry out thextést twice for each flow rate.

Parameters to be taken down are the following:

— water meter identification;
— pulse generator identification;
— test flow rate;

— volume/pulse ratio;

— difference between initial and final volume of water shown in the water meter;

— number of pulses in the digital totalizer;

— difference between the number of pulses displayed in the totalizer and the real value of pulses
that should be indicated (calculated according to the difference between initial and final volume of
water shown in the water meter and the ratio Volume/Pulse).

© IS0 2014 - All rights reserved
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A.2.1.3 Validity criteria for the correct counting of pulses

Test result shall be considered satisfactory when the number of pulses displayed in the totalizer is equal
to the real value of pulses that should be indicated (calculated as the difference between initial and final
volume of water shown in the water meter and the volume/pulse ratio).

A.2.2 Determination of the operate position time

A.2.2.1 Object of the test

The object of the test is to determine the operate position time.

A.2.2.2 Test conditions

Install the [water meter, together with the pulses generator, as set out in the manufactyrer’s

recommendptions, in the same system used for carrying out the precision test.

Connect the|oscilloscope, the resistor, the adjustable water source, and the pulse.generator as shoyn in

=

Figure A.2.
2
L
3
1 S5kQ £1%
Key
1 power sypply
2 pulse geperator under test
3 resistor
4 in
5 ground
6  oscilloscppe
Figure A.2 — Connection diagram

000

Record data when the oscilloscope’s screen displays two rising flanks of a pulse. Measure both the

period and the amplitude of the pulse.

Capture the screens for the flow rates Q4, @3, and Q1.

Conduct the test under the test conditions set out in Table A.2:

Table A.2 — Test conditions

Test flow rates

Number of pulses

Q4

10

Q3

10

28
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Run the test employing the flying-start-and-finish method (test with readings taken under stable flow

conditions and diversion flow) so as to guarantee getting complete pulses.

For the average flow rate, calculate the operate position time in relation to the period of one full pulse,

expressed as a percentage (ton/t)-
Record the following parameters:
— water meter identification;

— pulse generator identification;

— flestTlow rate;

— number of measurements or repetitions carried out under the same conditions;
Iperate position time and period of one pulse.

And,|for every flow rate:

— {foN minimum;

— foN maximum;

— {fon average.

Compute each value for (ton/t), as a percentage.

A.2.2.3 Validity criteria for the determination of:the operate position time
The relation ton/t, expressed as a percentage, shall remain within the following limits:

— I:aximum: 50 %;

inimum: 10 %.

© IS0 2014 - All rights reserved
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PN PN+1

ton torr

Key
on
off
a  10% <tpn/t<50 %

Figure A.3 — Determination of the time during which the socket is closed

A.2.3 Detprmination of electrical bounce time

A.2.3.1 Object of the test

The object of the test is to determine the'duration of the electrical bounce, that is, the time elapsed from
the start of the first flank of the pul§ejuntil it stabilizes.

A.2.3.2 Tejst conditions

Install the Water meter, together with the pulse generator is installed as set out in the manufactyrer’s
recommendptions, in the-same system used for carrying out the precision test.

Connect the|oscilloscope as shown in Figure A.2.

Record data wheh the oscilloscope’s screens display rising or falling flanks of a pulse.

Ensure that the record of the screens is captured for the flow rates Q4, Q3, and Q1.

Conduct the test under the test conditions set out in Table A.3:

Table A.3 — Test conditions

Test flow rate Number of pulses
Qs 10
Q3 10
Q1 5
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For each case, obtain the duration of the rebounds, both for the rising and the falling flanks. Record the
elapsed time from the beginning of the first rising flank of the pulse until the signal is stabilized on the
top (stabilized electrical shut off) and the elapsed time from the beginning of the first falling flank of the
pulse until the signal is stabilized on the bottom (stabilized electrical opening).

14

Key
1 oltage, U

2  time, in seconds

Figure A.4 — Bounce'time

Recorrd the following parameters:
— ater meter identification;
— Jpulses generator.

And, |[for each flow rate:

t1 minimum

]

ulse rising flank{t; maxinmam
trmedium

t, minimum

]

ulse falling flank< t, maximum
t, medium

A.2.3.3 < Validity criteria for determining the bounce time

Vi

Th d £l 1 | Lo P .Y 1 11 dn 1 010 £l 1 d Ao 1 d l
€ JUTatIolIT o1 tIIC TTO0UITAUS (L] allt L) SITdIl IOt €XTeTU U, T 70 O1 tIIT SITOT tESTLIIT DEtWETEN pulses.

A.2.4 C(lassification according to the covering or the socket
— Type 1: Without any special covering
— Type 2: With gold covering

Non-covered relays need at least 1 mA electrical current to be capable of transmitting the electrical
signals, whereas it is considered that those relays with gold covering are capable of transmitting
electrical current whenever there is mechanical contact.
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A.3 Other technologies

For other technologies, checking facilities providing equivalent levels of security remain to be developed.
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Annex B
(normative)

Flow disturbers

Irregularity in water velocity profile

Somyd
certd

A flo

Swir
by ce
metg

Velod
the p
pres
one (

Both
and (
instg

Whe
tom
and 1

B.2

Figu
figun

Alld
Mach

e water meters are affected by flow disturbances if the meter is not preceded and
in straight lengths of piping, with the same nominal diameter as the meter.

may be caused in several ways. For example, by two or more bends of the'pipe in diffe
ntrifugal pumps, by tangential inlet of supply line into the main lin€ in which the irrig
r is installed, etc.

ity profile distortion is typically caused by an obstruction partially blocking the pipe,

sure regulator, etc. Maximum velocity zones may be foufid €ither at the centre of the §
r several zones tangents to the circumference of the section.

two types of disturbances can be controlled by ensiring adequate straightlengths of pig
lownstream from the water meter. The length of'these straight lengths of pipe can be d
lling a flow straightener or a flow conditiongt:

h a flow straightener is installed, upstream or downstream from the water meter, it
pbunt a specified length of straight pipe of uniform internal diameter between the flow
he water meter.

Flow disturbers

Fes B1 to B4 show the types of flow disturber to be used in the tests described in 7.5. T
es show flow disturber types to be used in tests as described in 7.5.

mensions showilin the figures are in millimetres unless otherwise stated.

ined dimensions are to +0,25 mm unless otherwise specified.

Threaded type disturbance generators

v can be influenced by two types of disturbances: swirl and velocity profiledistortion|

followed by

rent planes,
ration water

for example,

resence of a single bend, a partly closed valve, a butterfly#alve, a check valve, an orifice, a flow or

ection, or in

e, upstream
ecreased by

S necessary
straightener

he following
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JE
%/

y

DN

—
0N
DN
TT
Item |Desgription Qty. Material
1 Cover 1 Stainless steel
2 Body 1 Stainless'steel
3 Swiyl generator 1 Staihless steel
4 Flow - <
5 Gasket 2 Fibre
6 Hexpgon socket head cap screw 4 Stainless steel
Type 1 distyrber — Swirl generator sinistrorsum
Type 2 distyrber — Swirl generatorydextrorsum
Figure B.1 — Threaded type-disturbance generators — Arrangement of swirl generator units
Figure B.2 shows an arrangement of velocity profile disturbance units for a threaded type disturhance
generator.
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w
\
/‘\\ ——

DN

Item [Description Qty. Material

1 Cover Stainhless steel

2 Body 1 Stdinless steel

3 Flow - -

4 Flow disturber 1 Stainless steel-
5 Gasket 2 Fibre

6 Hexagon socket head cap screw 4 Stainless steel

Type 3 disturber — Velocity profile flow disturber

=1
S
SHs

Figure B.2 — Threaded'type disturbance generator — Arrangement of velocity profile

disturbance units

re B.3 illustrates’the cover of a threaded type disturbance generator, with dimensions|as set out in

B.1.
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v
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i P
i
S < s s =%
\ N
N——
1\ LF
\‘
F 1,5
—>| 3,5
2 G H
Key

1 4 holes @] bore @K x L
2 machine|surface roughness 3,2 um all over

Figure B.3 — Cover for a threaded type disturbance generator, with dimensions as set out in
Table B.1

Table(B.1 — DimensionS-for the cover for a threaded type disturbance generator (see

Figure B.3)
py | Threaded |\ "peos | ¢ | p Eb F| G | H| J K |L| M|[N
conngection

29,960

15 | G3ja’B V1 52 23 | 15 | 3/4"BSP | 10 | 125| 55 | 45 | 75 | 4 | 40 ||23
29,908
35,950

20 G1"B 58 29 | 20| 1”BSP | 10 | 12555 | 45 | 75 | 4 | 46 | 23
35,888
41,950

25 | G11/4’B | 63 36 | 25 |11/4"BSP| 12 | 145| 65 | 55 | 90 | 5 | 52 | 26
41,888
51,940 11/2”

32 | G11/2"B | 76 44 | 32 12 [ 16565 | 55| 90 | 5| 64 | 28
51,866 BSP

a  SeelSO 286-2.
b SeelSO 228-1.
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py | Threaded |, | peo, | ¢ | p Eb F | G | H| J K M | N
connection

59,940

40 G2”’B 82 50 | 40 | 2”BSP | 13 | 185 65 | 55 | 90 70 | 30
59,866
69,940 21/2"

50 | G21/2"B | 102 62 | 50 13 [ 200 | 80 | 65 | 10,5 84 | 33
69,866 BSP

a  SeelSO 286-2.

b 9eeTSU ZZ8-T.

Tabl¢ B.2.

b A

Key

1

‘e B.4 illustrates the body of a threaded type disturbance generator, with dimen§ions

as set out in

b
s
| V,
s Q)
v
%,
I
\
x 45°
P
C
1

1

2 machine surface roughness 3,2 um all over

holes PH x ] deep tap K thread x L

Figure B.4 — Body of a threaded type disturbance generator, with dimensions as set out in
Table B.2
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