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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 preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criterianeeded for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial 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 documéntmay be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sueh-patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion 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'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as wellvas information about ISO's aglherence to
the World Trade Organization (WTO) principles in‘the Technical Barriers to Trade| (TBT), see
www.iso.org/iso/foreword.html.

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

This|second edition cancels and replaces the first edition (ISO 16399:2014), which has been technically
reviged.

The main changes are as follows;

— the range of pressure regulators sizes has been extended up to DN 100 (4");
— the water temperatume of the irrigation system has been harmonized to 60 °C;
— the normative £eferences have been updated;

— the terms-and definitions have been updated;

— the testing water temperature range has been updated to 4 °C to 35 °C;

— theface-to-face distance of the flanged bodies of the pressure regulators has been updated to +4 mm
for plastics-body regulators.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Agricultural irrigation equipment — Meters for irrigation
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water

1 Scope

This document specifies the requirements and certification procedures for water meters, irrespective
of t i i 3

throyigh a fully charged closed conduit. These water meters incorporate devices, which

integrated volume. It applies to water meters intended for irrigation use (herein after’re

water meters), regardless of the water quality used for this purpose.

This|document also applies to water meters based on electrical or electroni¢ principles a

metdrs based on mechanical principles, incorporating electronic devices™used to mete

volume flow of cold water. It provides metrological requirements for ele¢tronic ancillary d

they
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For t

Normative references

Terms and definitions

are subject to metrological control.
Clean water meters are different from irrigation water meters. This document is based o

s standards but, it is important to develop a specific standarddorirrigation water meters in
fic requirements.

following documents are referred to in the text in such a way that some or all of t
fitutes requirements of this document. Far‘dated references, only the edition cited
ted references, the latest edition of the referenced document (including any amendme

064-1:2014, Water meters for cold-potable water and hot water — Part 1: Metrological
rements

064-2:2014, Water meters forcold potable water and hot water — Part 2: Test methods
644, Agricultural irrigation equipment — Pressure losses in irrigation valves — Test met

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

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

r the actual
evices when

h clean water
Hicating their

heir content
applies. For
hts) applies.

nd technical

hod

certainty in

ISO

ddresses:

3.1

ndAEC maintain fprminnlngir‘nl databases for use in standardization at the fnllm/\ling -

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

actual volume

total

volume of water passing through the meter, disregarding the time taken

Note 1 to entry: The actual volume is calculated from a reference volume as determined by a suitable measurement
standard taking into account differences in metering conditions, as appropriate.

©ISO
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adjustment device
part of the meter that allows adjustment of the indicated values such that the error curve of the meter is

generally sh
3.3

ifted parallel to itself to find in the envelope of maximum permissible errors (3.17)

ancillary device
device intended to perform a specific function, directly involved in elaborating, transmitting or
displaying measured values

Note 1 to entry: The main ancillary devices are:

a) zero-set
b) price-ing
‘)
d) printing
€) memory
f)
g) pre-sett
h) self-sery
i)  flow sen|
the indid
j) remote 1
3.4
bounce
momentary
3.5

bounce timle

interval of t
(or opening]

3.6
calculator
part of the ny
form associ
used

Note 1 to ent

Ling device;

licating device;

repeatinyg indicating device;

device;

device;

tariff control device;

ng device;

ice device;

ating device);

eading device (which may be incorporated pernianently or added temporarily).

me between the instant ofthe first closing (or opening) and the instant of the final cl
of the reed contact ynit{3.28)

Fy-The gearing is considered to be the calculator in a mechanical meter.

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

neter that trafsforms the output signals from the measurement transducer(s) and, pos
ted measuring instruments and, if appropriate, stores the results in memory until the

sor movement detector (for detecting movement of theflow sensor before this is clearly visiljle on

bsing

sibly,
y are

Note 2 to entry: The calculator may be capable of communicating both ways with ancillary devices.

3.7

correction device
device connected to or incorporated in the meter for automatic correction of the volume of water at
metering conditions, by taking into account the flow rate (3.10) and/or the characteristics of the water

to be measu

3.8
durability

red and the pre-established calibration curves

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

© IS0 2023 - All rights reserved
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error
measured quantity value minus a reference quantity value

3.10
flow

Vi -V,
'V—axwo (%)

a

rate

volume of water flowing through the meter per unit time

3.11
indiq
part
metd

3.12
indigq

voluine of water indicated by the meter, corresponding to the actual volume (3.1)

3.13
infly
influ
mete

3.14
infly
quary
affec

3.15
max
maxi
cond

Note

3.16
max
MAT
maxi
cond

3.17
max
MPE

rating device
of the meter that provides an indication corresponding to the volume of water passing
I

rated volume

ence factor
bnce variable (3.14) having a value within the rated operatifig)conditions (3.27) specifie
 (3.32)

ence variable
tity that, in a direct measurement, does notaffect the quantity that is actually me
ts the relation between the indication and the‘'measurement result

jmum admissible pressure
mum internal pressure that thexméter can withstand permanently, within its raté
tions (3.27), without deterioratied of its metrological performance

1 to entry: MAP is equivalentt@nominal pressure (PN).

jmum admissible temperature

mum water témperatures that a meter can withstand permanently, within its ratd
tions (3.27)5without deterioration of its metrological performance

jmurivpermissible error

extrd

through the

1 for a water

asured, but

d operating

d operating

mevaluye nFnrrnr’ with rncpnr‘f toalknaownreference qnanﬁfyva]na’ pnrmiffnd hy tho sy

ecifications

given in this document

3.18

measurement transducer
part of the meter that transforms the flow rate (3.10) or volume of water to be measured into signals

whic

h are passed to the calculator (3.6) and includes the sensor (3.29)

Note 1 to entry: The measurement transducer may function autonomously or use an external power source and
may be based on a mechanical, electrical or electronic principle.

©ISO
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metering conditions
conditions of the water, the volume of which is to be measured, at the point of measurement

EXAMPLE

3.20

Water temperature, water pressure.

minimum admissible temperature

mAT

minimum water temperatures that a meter can withstand permanently, within its rated operating
conditions (3.27), without deterioration of its metrological performance

3.21
minimum f

Q1
lowest flow
(3.17)

3.22

nominal diameter

alphanumer
the letters
dimensions,

3.23
operate poj
interval of {
instant of th

Note 1 to ent
anormally cl

3.24
overload flg
Q4
highest flow
within its m
subsequent]

3.25
permanent|

Q3
highest flow
operate wit}

3.26

low rate

rate (3.10) at which the meter is designed to operate within the maximum permissible

ic designation of the size of pipe work components, used for refetence purposes, compr
DN followed by a dimensionless round number which is lposely related to the effe
in millimetres, of the bore or external diameter of the end-connections

bition time
ime between the instant the reed contact unit (828) is in the operate position an
e removal of the applied magnetic field to the contact

"y: It includes the closing bounce time (3.5) in amérmally open contact or the opening bounce ti
bsed contact.

bw rate
rate (3.10) at which the water-meter (3.32) is designed to operate for a short period of]

aximum permissible error{(3.17), while maintaining its metrological performance whe
y operating within the rated operating conditions (3.27)

flow rate

rate (3.10)within the rated operating conditions (3.27) at which the meter is design
hin the maximum permissible errors (3.17)

error

ising
ctive

1 the

Ime in

time
h it is

ed to

pressure lo

SS.

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

3.27

rated operating condition
operating conditions requiring fulfilment during measurement in order that a meter performs as

designed

[SOURCE: VIM:2012, 4.9]

3.28

reed contact unit

assembly containing contact blades, some or all of magnetic material, hermetically sealed in an envelope
and controlled by means of externally generated magnetic field (e.g. a pulse generator)

© IS0 2023 - All rights reserved
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sensor
element of a meter that is directly affected by a phenomenon, body or substance carrying a quantity to
be measured

Note 1 to entry: For a water meter, the sensor may be a disc, piston, wheel or turbine element, the electrodes
on an electromagnetic meter, or another element. The element senses the flow rate or volume of water passing
through the meter an is referred to as a “flow sensor” or “volume sensor”.

3.30

test flow rate

meanflmu rate (? 10) r‘]nring atest calculated from the indications of a calibrated reference device
3.31

trankitional flow rate

Q;

flow frate (3.10) between the permanent flow rate (3.25) and the minimum flowate (3.21) [that divides
the flow rate range into two zones, the upper zone and the lower zone, each'characterized by its own
maximum permissible error (3.17)

3.32

water meter

instrfument intended to measure continuously, memorize and~display the volume of wjter passing
throyigh the measurement transducer at metering conditions

Note [l to entry: When a device claiming to be a water meter has.the intended use of documenting water flow for
payment purposes, then that device must include, at least,;a, measurement transducer, a calculator (including
adjustment or correction devices, if present) and an indicating device. These three devices may bg in different
housings. Water meters not intended for payment purpeses only need to be compatible, in some way, with all the
aforementioned three devices.

[SOURCE: OIML R49-1:2006]

3.33

working pressure

average water pressure in the pipe measured upstream and downstream of the meter

3.34

working temperature

TW

water temperature irCthie pipe measured upstream of a water meter (3.32)

[SOURCE: OIML_R49-1:2006]

4 Metrological requirements

4.1

Valuesof @, @, @z and @,

4.1.1 Permanent flow rate (Q5)

The value of @5, in (m3/h), shall be chosen from the following list:

©ISO

1,0 1,6 2,5 4,0 6,3
10 16 25 40 63
100 160 250 400 630
1000 1600 2500 4000 6300

2023 - All rights reserved
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This list may be extended to higher or lower values in the series.

4.1.2 Measuring range

The measuring range for the flow rate is defined by the ratio (R) Q3/Q;. The values shall be chosen from
the following list:

10 12,5 16 20 25 31,5 40 50 63 80
100 125 160 200 250 315 400 500 630 800

This list maj be extended to higher values In the series.

4.1.3 Relationship between permanent flow rate (Q;) and overload flow rate (Q,)
The overloafl flow rate is defined by Formula (1):
Q4/Q3=[1,25 (1

4.1.4 Theratio Q,/Q, shall be 1,6
The transitipnal flow rate is defined by Formula (2):
Q2/Q, =[L,6 (2)

e.g.: Q3 = 100; Q3/Q, = 10 (R10); Q,/Q; = 1,6; Q,/Q3 = 1,25

where

Q; 100 m3/h;

Q; 10 m3/h;
0, 16:[:3/h;
Q, 125m3/h.

4.2 Maximum permissible error (MPE)

4.2.1 Formulation

The error is|lexpressed as a percentage, and is calculated using Formula (3):

gZ(Vi_Va)ymn(O/n) (3)
Va
where
V; isthe indicated volume;
v, isthe actual volume.

a

6 © IS0 2023 - All rights reserved
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4.2.2 Accuracy class

4.2.2.1 General

A water meter shall be designed and manufactured such that its errors do not exceed the maximum
permissible errors (MPE).

A water meter shall be designated as either accuracy class 1 or accuracy class 2, according to the
requirements of 4.2.2.2 or 4.2.2.3, respectively.

The meter manufacturer shall specify the accuracy class.

The frequirements relating to the MPEs shall be met for all temperature and pressuse variations
occufring within the rated operating conditions of a water meter.

The two accuracy classes are providing the end users with the option to choose-the right meter that
best fits their application (flow ranges and measuring accuracy.

4.2.2.2 Accuracy class 1 water meters

The MPE for the upper flow rate zone (Q, < Q < Q,) is *1 %, for temperatures from 0,1 °C fo 30 °C, and
2 % for temperatures greater than 30 °C.

The MPE for the lower flow rate zone (Q; < Q < Q,) is +3 % regardless of the temperature rgnge.

4.2.2.3 Accuracy class 2 water meters

The MPE for the upper flow rate zone (Q, < Q < Q,)\is"+2 %, for temperatures from 0,1 °C fo 30 °C, and
3 % for temperatures greater than 30 °C.

The MPE for the lower flow rate zone (Q; < Q& Q) is 5 % regardless of the temperature rqnge.

4.2.3 Meter temperature classes

The meters form water temperature classes corresponding to the various ranges, chpsen by the
manfifacturer from the values@iven in Table 1.

The water temperature shall-be measured at the inlet of the meter.

Table 1 — Temperature classes

Class mAT (°C) MAT (°C)
T30 0,1 30
T50 0,1 50

4.2, Reverse flow

For meters designed to measure reverse flow, the permanent flow rate and the measuring range may be
different in each direction.

The manufacturer shall specify whether or not the meter is designed to measure reverse flow.

If the meter is designed to measure reverse flow, the volume passed during reverse flow shall either
be subtracted from the indicated volume or the meter shall record it separately. The MPE of 4.2.2.2 or
4.2.2.3 shall be met for both forward and reverse flow. For meters designed to measure reverse flow,
the permanent flow rate and the measuring range may be different in each direction.

If the meter is not designed to measure reverse flow, the meter shall either prevent reverse flow or it
shall not calculate or report reverse flow if it occurs and any accidental reverse flow shall not change
the indicated volume reported by the meter. Additionally, a meter that is not designed to measure

©1S0 2023 - All rights reserved 7
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reverse flow shall not have any deterioration or change in its metrological properties for forward flow
if exposed to reverse flows up to the nominal maximum flow rate.

4.2.5 Abs

ence of flow or of water

The water meter totalization shall not change in the absence either flow or of water.

4.2.6 Static pressure

A water meter shall be capable of withstanding the following test pressures without leakage or damage:

a) 1,6 timd

b) twice th

4.3 Requ

The meters
in ISO 4064

5 Water

The meterd
ISO 4064-1:

6 Techn]

6.1 Mate

A water me
purpose for

A water met
temperatursg

All parts of
materials w

The comple
external cor

A water metf
may also be

s the maximum admissible pressure applied for 15 min;

e maximum admissible pressure applied for 1 min.

irements for meters and ancillary devices

1:2014, 4.3.

meters equipped with electronic devices

equipped with electronic devices shall comply with the requirements stablis
014, Clause 5.

jcal characteristics

rials and construction of water meters

ter shall be manufactured from.materials of adequate strength and durability fo
which it is to be used.

er shall be manufactured from materials, which shall not be adversely affected by the v
e variations, within the working temperature range.

a water meter in contact with the water flowing through it shall be manufactured
hich are conventionally known to be non-toxic, non-contaminating, and biologically in

e water meter.shall be manufactured from materials which are resistant to interna
rosion or which are protected by a suitable surface treatment.

er indicating device shall be protected by a transparent window. A cover of a suitable
proyvided as additional protection.

with electronic parts and/or ancillary devices shall comply with the requirements establish

h in

r the
vater
from

Prt.

and

type

icle af o mdercidaeafthourindaon-afasvratermatarin

ndancationy fornin g A

i 3 +hao AL 3
Where therb lo (A TTOINWUT bUllubllJuLlUll TUTL lllllls VUIT UITU UITUCLT OIUC UT LITU VYV ITITUUVV Urd vidlUlTI 111U LT lAAMl\v

device, the water meter shall incorporate devise for prevention or elimination of condensation.

feating

A water meter shall be of such design, composition, and construction that it does not facilitate the
perpetration of fraud.

A water meter shall be fitted with a metrologically controlled display. The display shall be readily
accessible to the customer, without requiring the use of a tool.

A water meter shall be of such design, composition, and construction that it does not exploit the MPE or
favour any party.

© IS0 2023 - All rights reserved
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Adjustment and correction

A water meter may be fitted with an adjustment device, and/or a correction device. Any adjustment
shall be performed in such a way as to adjust the errors of the water meter to values as close as practical

to ze

ro so that the meter may not exploit the MPE or systematically favour any party.

If the devices are mounted on the outside of the water meter, provision for sealing shall be made
(see 6.8.2).

6.3
The Y
Undsd

pipeline, may be required.

Prov|

If thq

(e.g.
num
so th|

A mé

q

1

$ensitivity to irregularity in the upstream velocity prefiles:

Installation conditions

vater meter shall be 1nstalled such thati1t1s completely Tilled with water under norma

r specific installation conditions, a strainer or filter, fitted at the inlet of a meter.drin tl

ision may be made on a water meter to allow it to be correctly levelled during installat

p accuracy of a water meter is affected by disturbance in the upstream or downstrg
Hue to the presence of bends, valves or pumps), the water meter shall be provided with
ber of straight pipe lengths, with or without a low straightenerfas'specified by the m
at the indications of the installed water meter meet the requirements of 4.2.2.2 or 4.2.

conditions.

e upstream

ion.

am pipeline
| a sufficient
hnufacturer,
2.3.

ter manufacturer shall specify the flow profile sensitivit{ class indicating:

JX, where X is replaced with the manufacturer’stiominal diameter requirement, round
earest whole number.

hen a straightener is required by the mranufacturer, the class shall be UXS, where }
ith the manufacturer’s nominal diameter requirement (with the straightener), round
earest whole number.

f a straightener is optional, both\UX and UXS forms shall be used.
ensitivity to irregularityinthe downstream velocity profiles:

X, where X is replaced with the manufacturer’s nominal diameter requirement, round
earest whole number:

hen a straightener is required by the manufacturer, the class shall be DXS, where }
ith the manufdcturer’s nominal diameter requirement (with the straightener), round
earest wholé number.

f a straightener is optional, both UX and DXS forms shall be used.

ed up to the

[ is replaced
ed up to the

ed up to the

[ is replaced
ed up to the

RDoikad 43 A3
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The rated operating conditions for a water meter shall be as follows:

a) ambient temperature range (7T,,,,): 0,1°C< T, ,, <60 °C;

b) pressure (P): 0,03 MPa (0,3 bar) to at least 1 MPa (10 bar), except for meters of DN = 500, where the
maximum admissible pressure (MAP) shall be at least 0,6 MPa (6 bar);

c) Water temperature range [working temperature (T,)]: 0,1°C< T, < 30 °C;

d) Flow rate range (Q): Q; (minimum flow rate) < Q < Q; (permanent flow rate).
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6.5 Pressure loss

The pressure loss through a water meter, including its filter or strainer and/or straightener, where
either of these forms an integral part of the water meter, shall not be greater than the maximum value
of the pressure loss corresponding to the class declared by the manufacturer, between Q; and Q.

The pressur

e loss class is selected by the manufacturer from values taken from Table 2.

Table 2 — Pressure-loss classes

NOTE M

6.6 Mark

A water mef
distributed,
detachable.
has been pl3

Clacs Maximum pressure-loss

(kPa) (bar)
Ap 100 100 1,00
Ap 63 63 0,63
Ap 40 40 0,40
Ap 25 25 0,25
Ap 16 16 0,16
Ap 10 10 0,10

hximum head loss can differ and be higher to the Q5 corresponding héad loss.

s and inscriptions

er shall be clearly and indelibly marked with the fellowing information, either group
on the casing, the indicating device dial, an identification plate or the meter cover, if it i
These markings shall be visible without dismantling the water meter after the instru
ced on the market or put into use.

a) Unit of neasurement.

b) Accurad

c¢) Numeri
Q3 and
inscribe
Q may
vertical
refers s

d) Nameo

e) Year of
manufa

y class, where it differs from accuracy class 2.

the ratio Q3/Q, are diffepent'in the two directions, both values of Q3 and Q3/Q; shg
d; the direction of flow to’ which each pair of values refers shall be clear. The rati
be expressed as R, e:g, “R40”. If the meter has different values of Q3/Q; in horizonta
positions, both values of Q;/Q, shall be inscribed, and the orientation to which each Y
hall be clear.

F trademark '@fthe manufacturer.

manufacture, the last two digits of the year of manufacture, or the month and ye
Ctupe)

f) Serialn

bd or
S not
ment

ral value of Q5 and the rationQ4/Q: if the meter measures reverse flow and the values of

1l be
Qs/

| and
ralue

ar of

1mber (as near as possihle to the indira'ring device)

g) Direction of flow, by means of an arrow (shown on both sides of the body or on one side only

provide

d the direction of flow arrow is easily visible under all circumstances).

h) Maximum admissible pressure (MAP) if it exceeds 1 MPa (10 bar) or 0,6 MPa (6 bar) for DN = 500.

i) Letter Vor H, if the meter can only be operated in the vertical or horizontal position.

j)  Thepre

ssure loss class where it differs from Ap 100.

k) The installation sensitivity class where it differs from U0/DO.

10
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For a water meter with electronic devices, the following additional inscriptions shall be applied where

appropriate.

1)  For an external power supply: the voltage and frequency.

m) For areplaceable battery: the latest date by which the battery shall be replaced.

n) For a non-replaceable battery: the latest date by which the meter shall be replaced.
o) Environmental classification.

p) Electromagnetic environmental class.

The ¢nvironmental classification and electromagnetic environmental class may be given'o
datasheet, unambiguously related to the meter by a unique identification, and not on.the'm

An ekample of the required marks and inscriptions for a meter without electronicdevices f]
EXANPLE Q3 63; R125; H; = 123456; 08; ABC

—  (3=63m3/h;

— 05/Q,=125;

— horizontal mounting;

— pressure loss class Ap 63;

— aximum admissible pressure: 1 MPa (10 bar);
— fllow profile sensitivity class U0/DO;

— derial number: 123456;

— year of manufacture: 2008;

— 1manufacturer ABC.
6.7 | Indicating device
6.7.1 General requirements

6.7.1.1 Function

The iIndicating device shall always guarantee reading of volumes without ambiguity.

6.7.1.2 , Unit of measurement

h a separate
bter itself.

pllows:

The indicated volume of water shall be expressed preferably, in cubic meters. The other unit

5 that can be

used are: litres, mega litres, acre-feet, acre-inches, gallons, or thousands of gallons. The manufacturer
shall include documentation describing the units, the symbol used to identify the units, and a conversion
factor to compute an equivalent value of cubic meters. When a meter’s indicating device is capable of
displaying different units, the display device must clearly indicate what units are used at any given

time.

6.7.1.3 Indicating range

This requirement is set in Table 3.

© IS0 2023 - All rights reserved
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Table 3 — Indicating range

0, In_di_cating range
(minimum values)
m3/h m3
Q3.6,3 9999
6,3<Q3<63 99999
63 <Q3<630 999 999
630 < Q5 <6300 9999999

6.7.1.4 (d
The colour K
The colour 1
These colou

Other mann

expressed i cubic metres, and there is no ambiguity in distinguishing between the primary indic

and alternat

6.7.2 Types of indicating device

6.7.2.1 Gg
Any of the fq

6.7.2.2 Ty

The indicatd

a)

b) oneorn

one or1j

The value ey
or negative
shall either
(x0,001; x0,

6.7.23 Ty

The indicat

lour 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

ers of indicating the volume for electronic water meters may be used,/provided the volu

ive displays, e.g. sub-multiples for verification and testing.

tneral

llowing types shall be used.

'pe 1 - Analogue device

d volume is indicated by continuous-movement of
hore pointers moving relative to graduated scales, or
hore circular scales or drumis each passing an index.

pressed in cubic metre’s for each scale division shall be of the form 10", where n is a pos
whole number or'zero, thereby establishing a system of consecutive decades. Each

be graduated imrvalues expressed in cubic metres or accompanied by a multiplication f
1; x0,1; x1; x107x100; x1 000, etc.).

'pe 2 <DPigital device

bd-volume is given by a line of adjacent digits appearing in one or more apertures

mes.

me is
htion

itive
scale
Actor

The

advance of
from O to 0.

3 st chall b latad hilatlb o dicise L] 43 diatalizl A | | L
slVCll ulslt o11d1l UT LUllllJlCLCu VVIIIIT LIIT ulsl\, UT LIIT IITAT lllllllCulClLCl_y ITUVVCI Uutiaut tll

The apparent height of the digits shall be at least 4 mm.

For non-electronic devices:

a)

a digit to be read unambiguously.

For electronic devices:

b)
volume

12

shall be able to be displayed at any time for at least 10 s;

nges

if the lowest value decade has a continuous movement, the aperture shall be large enough to permit

either permanent or non-permanent displays are permitted - for non-permanent displays, the
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c) the meter shall provide visual checking of the entire display which shall have the following
sequence:

1) for seven segment type displaying all the elements (e.g. an “eights” test);

2) for seven segment type blanking all the elements (a “blanks” test);

3)

Each

any digit being misinterpreted.

step of the sequence shall last atleast 1 s.

for graphical displays, an equivalent test to demonstrate that display faults cannot result in

6.7.2

The
requ

6.8

6.8.1

.4 Type 3 - Combination of analogue and digital devices

indicated volume is given by a combination of type 1 and type 2 devices and th{
rements of each shall apply.

Sealing and security

Meter security and protection against manipulations

P respective

A walter meter shall include protection devices or methods whicli.can be sealed or activated to prevent,

both
its a(

The
deriy

6.8.2

Watsd
from|

6.8.3
Whe

before and after correct installation of the water meter, dismantling or modification
ljustment device or its correction device, without damaging these devices.

f the meter,

lisplay of the total quantity supplied or the displays from which the total quantity supplied can be

ed shall not be resettable while the meter is in s€rvice to a single customer.

Mechanical protection devices

r meters shall incorporate protective“devices, such as seals, that prevent that the 1
being disassembled or altered without permanently damaging the seal or the protect

Electronic sealing devices

h access to modify parameters that influence the determination of the results of mq

is not protected by mechanical sealing devices, the protection shall fulfil the provisions

[SO 4

6.9

Wate
mant
metd

064-1:2014, 6.8.2.

Other devices

r meter§ can incorporate other devices as, for example, reed switches. In sug
ifactufer shall ensure that the devices do not affect the metrological characteristics
r arid'that such devices have full compatibility with the water meter.

vater meter
ve device.

asurements
lescribed in

h case, the
bf the water

For exampte;, imordertoensure full compatibitity betweenmra Teed tontact unit amda water meter, the
manufacturer can carry out the tests described in Annex A.

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.
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2023 - All rights reserved

13


https://standardsiso.com/api/?name=af4da690b405d2124d6e880d081e5f13

ISO 16399:

2023(E)

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

affecting its

operation. Avoid entrapped air.

If water is being recycled, measurements shall be taken to prevent residual water in the meter from
becoming harmful to human beings.

7.1.2 Reference conditions

Table 4 — Reference conditions

Condition Admissible range
Water temperature range 4°Cto35°C
Worlking pressure range 0,03 MPa to 1 MPa except DN > 500 that is 0,6 MPa
Ambient temperature range 4°Cto 60 °C

Amti)ient relative humidity range

35%to 90 %

Amlbient atmospheric pressure range

86 kPa to 106 kPa (0,86 bar to 1,06 bar)

Pow

er supply voltage (mains AC) Nominal voltage, U, ,, +5 %

nom —

Pow

er supply frequency Nominal frequency, f,,,, 2 %

Pow

er supply voltage (battery) Avoltage Vin the range Uy ,i4 £ V< Upax

During each
respectively
from the de
of meter un|
values of de
test docums

test, the temperature and relative humidity shall not{vary by more than 5 °C or 1
, within the reference range. The reference conditions [see Table 4) are permitted to de
fined tolerance values during the performance tests‘if'evidence can be given that the
der consideration is not affected by the deviation'@f the condition in question. The a
viating condition, however, shall be measured and documented as part of the perfornj
ntation.

7.1.3 General rules concerning test installation-and location

7.1.3.1 Fy

Test rigs sh
contribute §
supports an|

7.1.3.2 G
Meters are

the meters {
significantly

7.2 Statid

eedom from spurious influences

b1l be so designed, construeted, and used, that the performance of the rig itself sha
ignificantly to the test error. To this end, high standards of rig maintenance, plus adec
d fittings, are necessary-to prevent vibration of the meter, the test rig, and its accessor

oup testing of meters

ested eithefdndividually or in groups. In the latter case, the individual characterist
hall be precisely determined. The presence of any meter in the test rig shall not contr
 to thetest error of any other meter.

0 %,
viate
type
ctual
ance

| not
juate
ies.

cs of
bute

pressure test

7.2.1 General

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

Install t

a)

he 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.

14
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d) Ensure thatthe supply pressure is free from pressure pulsations.

7.2.3 Test procedure

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

b) Examine the water meters for physical damage, for external leaks and for leaks into the indicating
device.

c) Increase the hydraulic pressure to twice the maximum admissible pressure and hold it for 1 min.

T~ del dadel. £l de - | - dul d de
HISUI'T LIAU LT TIOW T dlT 15 ZTIU UUT'IIZ tIHIT LTS L.

d)
Addi
e) |

7.2.4

Ther]
dam

7.3

7.3.1

To v{
the v

7.3.2

7.3.2

The method described herefor determining the water meter errors is the so-called “collecti

inw
Vess(
prov|

xamine the water meters for physical damage, for external leaks and for leaks intoth
evice.

fional requirements:

ncrease and decrease the pressure gradually without pressure surges.

Acceptance criteria

e shall be no leakage from the water meter or leakage into the indicating device,
hge, resulting from any of the pressure tests.

Determination of errors

General

rify that the water meter complies with-the requirements in 4.2.2 and to determine t
Fater meter orientation on the error.

Preparation

.1 Description of the testrig

hich the quantity of'water passed through the water meter is collected in one or moj

ded the requirements of uncertainty are met.

error is_checked by comparing the volume indications given by the water meter und
itions against a calibrated reference device.

e indicating

or physical

he effects of

on” method,
‘e collecting

ls and that quantity is determined volumetrically or by weighing. Other methods njay be used,

er reference

plementary

epurpose of these tests, the water meter should be tested without its temporary suf

d Cl anyjt SRV Lo s v, e—te 0

The test rig consists, typically, of:

a) awater supply (non-pressurized tank, pressurized tank, pump, etc.);

b) pipework;

c) acalibrated reference device (calibrated volumetric tank, weighing system, reference meter, etc.);

d) means for measuring the time of the test;

e) devices for automating the tests (if required);

f) means for measuring water temperature;

©ISO
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g) means for measuring water pressure;

h) means to determine density, if necessary;

i) means to determine conductivity, if necessary.

7.3.2.2 Pi

pework

7.3.2.2.1 Description

Pipework shall include:

a) atestsgction in which the meter(s) is (are) placed;

b) means for establishing the desired flow rate;

c) oneort

wo isolating devices;

d) means for determining the flow rate;

And if neces

sary:

e) means flor checking that the pipework is filled to a datum level before'and after each test;

f) oneory

g) anon-rg

h) an air s
i) afilter.
During the {

hore air bleeds;
turn device;

pparator:

est, flow leakage, flow input and flow"drainage shall not be permitted either betwee

meter(s) and the reference device or from the reference device.

7.3.2.2.2
The test sec

a) oneor
situated

[est section
tion shall include, in addition to the meter(s):

hore pressure tappings for the measurement of pressure, of which one pressure tappi
upstream of, and'clese to, the (first) meter;

b) means for measuring)the temperature of the water close to the entry to the (first) meter.

The presend
cavitation o

e of any pipe components or devices placed in or near the measuring section shall not ¢
I flow disturbances capable of altering the performance of the meters or causing error

7.3.2.2.3

h the

ng is

ause

Precautions to be taken during tests

a) Check that the operation of the test rig is such that, during a test, the actual volume of water that
flows through the meter(s) is equal to that measured by the reference device.

b) Check that the pipe (e.g. the swan-neck in the outlet pipe) is filled to the same datum level at the
beginning and at the end of the test.

c) Bleed all air from the interconnecting pipework and the meter(s). The manufacturer may
recommend a procedure that ensures that all air is bled from the meter.

d) Take all

16

precautions necessary to avoid the effects of vibration and shock.
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7.3.2.2.4 Special arrangements for the installation of meters

7.3.2.2.4.1 Avoidance of erroneous measurements

The following reminder of the most frequent causes of erroneous measurements and th
precautions for the installation of water meters on the test bench is prompted by the need
test installation in which:

e necessary
to achieve a

a) the hydrodynamic flow characteristics cause no discernible difference to the meter functioning
when compared with hydrodynamic flow characteristics which are undisturbed; and

b) theexpamded uncertainty of the methodemployed does ot exceedthestipulateq value (see
1.3.2.2.6.1).

7.3.1.2.4.2 Need for straight lengths of pipe or a flow straightener

The pccuracy of non-volumetric water meters can be affected by upstream~disturbancel caused, for

exanpple, by the presence of bends, tees, valves or pumps.

In or(der to counteract these effects:

a) the meter shall be installed in accordance with the manufacturer’s instructions;

b) the connection pipework shall have an internal diameter fmatched to the relevant meter|connection;
and

c) if necessary, a flow straightener shall be installed 1ipstream of the straight pipe length

7.3.2.2.4.3 Common causes of flow disturbance

A flow can be subject to two types of disturbance: velocity-profile distortion and swirl, bpth of which

may pffect the errors of a water meter.

Velog¢ity-profile distortion is typically)caused by an obstruction partially blocking the fipe, e.g. the

pres¢nce of a partly closed valveor a misaligned flange joint. This can easily be eliminateld by careful

application of installation procedures.

ion with an
eccentric reducer or partially closed valve. This effect can be controlled either by ensuringiEn adequate

evice, or by
s should be

mbers with

ter meter, e.g. volumetric water meters (i.e. involving measuring cha
0 A5 0 ating ONn Or 1 ng T [ e considered inser s
nditions; hence no special conditions are require

5T
) D

installation co d.

7.3.2.2.4.5 Meters employing electromagnetic induction

to upstream

Meters employing electromagnetic induction as a measuring principle may be affected by the

conductivity of the test water.

The conductivity of the water used for testing this type of meter should be within the opera
of conductivity specified by the meter manufacturer.

© IS0 2023 - All rights reserved
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Other measuring principles

Other types of meter may require flow conditioning when measuring the errors and, in such cases, the
manufacturer’s recommended installation requirements shall be followed (see 7.6).

7.3.2.2.5 Errors of test commencement and termination

7.3.2.2.5.1

General

Adequate precautions shall be taken to reduce the uncertainties resulting from operation of test rig

component

during the test.

Details of th
in the “colle

7.3.2.2.5.2

This method

Flow is estaplished by opening a valve, situated downstream of the meter, and-it is stopped by clg

of this valve|

Time is meg
movement.
rate, the err]

While the f1
rotational nf
certain type

It has not b
so that this

In case of d(
a)

b) to comy
method

to incre|

For some ty
the meter td
this case, m

Where puls
pulse count

e precautions to be taken are given in 7.3.2.2.5.2 and 7.3.2.2.5.3 for two cases encoun{
Ction” method.

Test with readings taken with the meter at rest

| is generally known as the standing-start-and-finish method.

. The meter is read when the registration is stationary.

sured between the start of the opening movement of thesvalve and the close of the cl
While flow is beginning and during the period of running at the specified constant
or of the meter varies as a function of the changes in.flow rate (the error curve).

bw is being stopped, the combination of the inertia-of the moving parts of the meter an
jovement of the water inside the meter may cause an appreciable error to be introduc
s of meter and for certain test flow rates.

en possible, in this case, to determine@.simple empirical rule, which lays down condi
error may always be negligible.

ubt, it is advisable:

hse the volume and duratjencof the test;

specified in 7.3.2.2:5:3, which eliminates the causes of uncertainty given in the preced

pes of electronic,water meters with pulse outputs that are used for testing, the respor
changes in flow rate may be such that valid pulses are emitted after closure of the valy
pans shall-bé provided to count these additional pulses.

b outputs are used for testing meters, the correspondence of the volume indicated b
to.the'volume displayed on the indicating device shall be checked.

ered

sure

hsing
flow

d the
ed in

kions

are the results with, those obtained by one or more other methods, and in particulajr the

ing.

se of
ve. In

y the

7.3.2.2.5.3

Test with readings taken under stable flow conditions and diversion of flow

This method is generally known as the flying-start-and-finish method.

The measur

ement is carried out when flow conditions have stabilized.

A switch diverts the flow into a calibrated vessel at the beginning of the measurement and diverts it

away at the

end.

The meter is read while in motion.

The reading of the meter is synchronized with the movement of the flow switch.

18
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The uncertainty introduced into the volume may be considered negligible if the times of motion of the
flow switch in each direction are identical within 5 % and if this time is less than 1/50 of the total time
of the test.

7.3.2.2.6 Calibrated reference device

7.3.2.2.6.1 Expanded uncertainty of the value of measured actual volume

When a test is conducted, the expanded uncertainty in the determination of the actual volume passing
through a water meter shall not exceed one-third of the applicable maximum permissible error.

NOTH
The {

7.3.2
The
(tim

7.3.2

7.3.2
Varid

of m¢
erroj

7.3.2
The s

Whe
pres
if the

Any
head

For 4
unce

The {

Pres

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

pstimated uncertainty shall be made according to ISO/IEC Guide 98-3 with a coverage

.2.6.2 Minimum volume of the calibrated reference device

water meter.

Factor, k = 2.

inimum volume permitted depends on requirements determined by-the test start and end effects

Eg error), and the design of the indicating device (value of the verification scale interv

.2.7 Major factors affecting the measurement of errors

.2.7.1 General

tions in the pressure, flow rate and temperature in the test rig, and uncertainties in t
pasurement of these physical quantities, are the,principal factors affecting the measur
s of a water meter.

.2.7.2 Supply pressure
upply pressure shall be maintainedata constant value throughout the test at the chos

h testing water meters which are-designated Q5 < 16 m3/h, at test flow rates < 0,1 Q5,
sure at the inlet of the meter\(or at the inlet of the first meter of a group being tested]
test rig is supplied through a pipe from a constant head tank. This ensures an undistuy

pther methods of supply shown not to cause pressure pulsations exceeding those o
tank may be used.f€)g. a pressurized tank).

11 other tests,the pressure upstream of the meter shall not vary by more than 10 %. Th
rtainty (k =29 in the measurement of pressure shall be 5 % of the measured value.

pstimated uncertainty shall be made according to ISO/IEC Guide 98-3 with a coverage

bure at the entrance to the meter shall not exceed the maximum admissible pressure fi

hl).

he precision
bment of the

en flow rate.

ronstancy of
is achieved
rbed flow.

f a constant

e maximum

factor, k = 2.

r the meter.

7.3.2.2.7.3 Flow rate

The flow rate shall be maintained at a constant value throughout the test at the chosen value.

Ensure that the relative variation in the flow rate during each test (not including starting and stopping)

does

not exceed:

+2,5 % from Q, to @, (not inclusive);

+5, 0 % from @, (inclusive) to Q,.

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

©ISO
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This flow rate variation condition is acceptable if the relative pressure variation (in flow to free air) or
the relative variation of pressure loss (in closed circuits) does not exceed:

+5 % from Q4 to Q, (not inclusive);

+10 % from @, (inclusive) to Q,.

7.3.2.2.7.4 Temperature

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

Ensure that

The estimat
k=2.
7.3.2.2.7.5
Ensure that
and that the
a) If the W
b) Ifthew
1) atl
dirg
2) atl
dird
c) Ifthew
1) moy
2) moy
3) moy
the
4) mo
d) Where
meter, g
e)

plane dyiring the test:

from bottom to top;

froin top to bottom;

the maximumuncertaintvin the measurement of temperature doesnotexceed +1.°C
v r

Orientation of water meter(s)

the position of the water meters (spatial orientation) is as indicated by the manufac
y are mounted in the test rig as appropriate.

hter meters are marked ‘V’, mount the connecting pipework with the flow axis in the vel

bast one meter from the sample shall be mounted with the flow axis vertical, with
ction from bottom to top;

bast one meter from the sample shall be-mounted with the flow axis vertical, with
ction from top to bottom.

hter meters are not marked either"H” or ‘V":

int at least one water meter from the sample with the flow axis vertical, with flow dire

int at least one watep-meéter from the sample with the flow axis vertical and flow dire

int at least on€ wdter meter from the sample with the flow axis at an intermediate ang
vertical and‘horizontal (chosen at the discretion of the approving authority);

int the rémaining water meters from the sample with the flow axis horizontal.

he"water meters have an indicating device which is integral with the body of the

ed uncertainty shall be made according to the ISO/IEC Guide 98-3 with a coverage fjctor,

furer

hater meters are marked ‘H’, mount the connecting pipework’with the flow axis ip the
horizontal plane during the test (indicating device positioned on tep}

rtical

flow

flow

ction

ction

rle to

vater

t Teast one of the horizontally mounted water meters shall be oriented with the indic

pating

device positioned at the side and the remaining water meters shall be oriented with the indicating
device positioned at the top.

Ensure that the tolerance on the position of the flow axis for all water meters, whether horizontal,

vertical

or at an intermediate orientation is +5°.

Where fewer than four meters are presented to test, supplementary meters shall be taken from the
basis population or the same meter shall be tested in different positions.

20

© IS0 2023 - All rights reserved


https://standardsiso.com/api/?name=af4da690b405d2124d6e880d081e5f13

IS0 16399:2023(E)

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, the error at each flow rate being measured three times for 1), 2)
and 5) and twice for the other flow rate ranges:

1) between Qg and 1,1 Qy;
2) between Q, and 1,1 Qy;
3) between 0,33 (Q, + Q) and 0,37 (Q, + Q3);

4) between 0,67 (Q, + @5) and 0,74 (Q, + Q3);

=

3) between 0,9 Q5 and Q3;
%) between 0,95 Q4 and Q,.

NOTE Three points are always required for 1), 2) and 5), since it israt-these flow rptes that the
repeatability is calculated.

b) Test the water meter without its supplementary devices attached (if any).

c) Measure the errors at other flow rates if the shape of the errér curve indicates that the MPE may be
exceeded.

d) Calculate the relative error for each flow rate.

7.3.4 Acceptance criteria

a) Theerrors observed for each of the six flow rates shall not exceed the maximum permigsible errors.
If the error observed for one or more meters is greater than the maximum permissibleferror at one
flow rate only, then if only two results have been taken at that flow rate, repeat the test at that flow
fate. The test shall be declared satisfactory if two out of the three results lie within the maximum
ermissible error and the arithnietic mean of the results for the three tests at that floy rate is less
han 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
ne- half of the maximum-permissible error. In all cases, this requirement shall be appligd equitably
yith respect to the water supplier and the consumer.

c) The standard detiation for 7.3.3 a) 1), 2) and 5) shall not exceed one third of thg maximum
permissible efrotr given in 4.2.2.

7.4 | Pressure loss test

7.4.1 “General

The objective of the test is to determine the maximum pressure loss through the water meter at any
flow rate between Q; and Q5 and verify that the water meter complies with the requirements in 6.5.

To determine the maximum pressure loss through the water meter at any flow rate between @; and
Q5. To verify the maximum pressure loss is less than 0,1 MPa (1,00 bar). The pressure loss is defined
as the pressure lost by the flowing fluid passing through the water meter under test, the water meter
consisting of the meter and connections but excluding the pipework making up the test section. The
test is required for forward flow and where appropriate for reverse flow (see 7.5).

7.4.2 Preparation

The installation conditions shall be in accordance with ISO 9644.
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7.4.3 Testprocedure

7.4.3.1 Determination of installed pressure loss

The water meter should be installed in the measuring section in the test facility. Flow is established
and all air purged from the test section. Adequate back pressure should be ensured at the downstream
pressure tapping at the maximum flow rate Q3. As a minimum, a static pressure downstream of the
meter under test of 100 kPa (1 bar) is recommended to avoid cavitation or air release. All air should be
removed from the pressure tappings and transmitter connecting pipes. The water should be allowed
to stabilize at the required temperature. While monitoring the differential pressure, vary the flow

between Q4

pressure log

The maximy
coverage fag

7.4.3.2 D¢

As some pr
should be d
diameter, rg
from standg
across the p

This is dong
(carefully av
the pressurs

Measure the

s and water temperature. Normally, Q, will be found to be equal to Q5.

m pressure loss should be measured with a maximum expanded uncertainty of 5%, W
tor of k= 2.

ptermination of pressure loss attributable to test section

bssure is lost due to friction in the test section pipe between thezpréessure tappings
ptermined and subtracted from the measured pressure loss across the meter. If the
ughness and length between the tappings are known, the pressure loss may be calcu
rd pressure loss formulae. It may, however, be more effectivé to measure the pressure
ipes. The test section can be rearranged as shown in Figare“1.

by joining the upstream and downstream pipe facés-together in the absence of the n

 loss of the pipe measuring section for the specified flow rate.

pressure loss for the pipe lengths at the previously determined flow rate Q..

22

and Q.. Record the flow rate showing the largest pressure loss, Q., along with the measured

rith a

this
pipe

lated
 loss

heter
roiding joint protrusion into the pipe bore or misalignment of the two faces), and measfiring
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a) Pipe pressure loss
a Apz
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&
3
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] 1 1 ] 2
e e
L2 Ll
L L
b
b) (Pipe and water meter) pressure loss
Key
1 differential manometer
2 water meter in downstream position
Apq pressure loss of up- and downstream pipe lengths
Ap, pressure loss of up- and downstream pipe lengths and water meter
3 water meter

P;, P, planes of the pressure tappings
a Flow direction.
b Measuring section.

Figure 1 — Installation conditions for pressure loss test
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7.4.4 Calculation of the actual Ap of a water meter

Calculate th

Ap.=Ap
where
APmip

App

e pressure loss, Ap,, of the water meter at @, by using Formula (4):

m+p App

is the measured pressure loss at @, with the meter in place;

is the pressure loss measured without the meter at Q..

(4)

If the measy
not equal to
Q. by refere

Ap Q ~|
where

Apq,

APQ 05

7.4.5 Acc

The pressur
the maximu|

7.5 Revel

7.5.1 General

To verify thi
Meters whid

Meters whid
flow. The er
in metrolog

Meters whig
subjected tg

red flow rate either during the test or during the determination of the pipe pressure-
the selected test flow rate, the measured pressure loss can be corrected to thatrexpect]
ce to the square law as follows [see Formula (5)]:

2
Q
2
meas

Ameeas

is the calculated pressure loss at Q;

is the measured pressure loss at a flow rate Q.-

bptance criteria

e loss measurement at any flow rate withinthe rated operating conditions shall not ex
m value of the pressure loss corresponding'to the class declared by the manufacturer.

'se flow test

it the meter satisfies thé nequirement of 4.2.3 when reverse flow occurs.
h are designed to measure reverse flow shall record the reverse flow volume accurate|

h allow reversé flow, but which are not designed to measure it, shall be subjected to rej
ror shall subsequently be measured for forward flow, to check that there is no degrad
cal perforatance caused by reverse flow.

h aré designed to prevent reverse flow (e.g. by means of an integral non-return valve
thevapplication of the maximum admissible pressure of the meter applied to the g

connection

DSS is
ed at

(5)

ceed

ly.

rerse
htion

) are
utlet

nd-the measurement errors are cnhcnnnnnﬂy measured for forward flow tg ensurd

that

there is no degradation in metrological performance caused by the pressure acting on the meter.

7.5.2 Preparation

The installation and operational requirements described in 7.3.2 shall apply.

7.5.3 Test procedure

7.5.3.1 Meters designed to measure reverse flow

1) Measure the error of at least one meter at each of the following reverse flow rates:

a) between Q;and 1,1 Q,

24
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b) between @, and 1,1 Q,
c) between 0,9 Q3 and Q;

2) During each test, all other influence factors shall be maintained at reference conditions.
3) Calculate the error for each flow rate.
4) In addition, the following tests shall be carried out: pressure loss test (7.4), flow disturbance test
(7.6) and endurance test (7.7).
7.5.3.2 Water meters not dpcignpd to measure reverse flows
1) $ubject the meter to a reverse flow of 0,9 Q5 for 1 minute.
2) Measure the error of at least one meter at each of the following forward flow rates:
3) between Q;and 1,1 Q,
) between @, and 1,1 Q,
¢) between 0,9 Q3 and Q3
3) During each test, all other influence factors shall be maintained at reference conditiong.
4) (alculate the error for each flow rate.
7.5.3.3 Water meters which prevent reverse flows
1) Meters which prevent reverse flow should be stibjected to the maximum admissible pr¢ssure in the
feverse flow direction for 1 min.
2) (Check that there is no significant leak past the valve.
3) Measure the error of at least one/meter at each of the following forward flow rates:
3) between Q;and 1,1 Q,
) between Q, and 1,1Q;
¢) between 0,9 Qz@nd Q5
4) During each test)all other influence factors shall be maintained at reference conditiong.
5) (alculatetheTelative error for each flow rate.
7.5.4 Acceptance criteria
In thle-tests-deseribedin7~5-3-the-errorof-the-water-metershall net-exeeed-the-appheable maximum

permissible error.
7.6 Flow disturbance tests

7.6.1 General

Some kinds of water meters, for instance volumetric water meters, are considered insensitive to
installation conditions, so this test is not to be applied.

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.
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7.6.2 Objective of the test

The objective of the test is to verify that the water meter complies with the requirements in 6.3.

NOTE1 The effects on the error of a water meter, of the presence of specified, common types of disturbed
flow upstream and downstream from the water meter are measured.

NOTE2 Types 1 and 2 disturbance devices are used in the tests to create left-handed (sinistrorsum -
counterclockwise) and right-handed (dextrorsum-clockwise) rotational velocity profiles (swirl), respectively.
The flow disturbance is of a type usually found downstream from two 90° bends directly connected. A type 3
disturbance device creates an asymmetric velocity profile usually found downstream from a protruding pipe
joint or a gate valve not fully opened.

7.6.3 Pre

In addition ]
in 7.6.4 also

7.6.4 Tesf

a) Using the Types 1, 2 and 3 flow disturbers specified in Annex B, determine the error of the

meter a
in Figun
b) During
Additional 1
c) Whena

the marn

d) Where
shall sp
of its te

e) A devig
“straigh

f) Some ty
and dov

g) The str4
class of

7.6.5 Acc

The relativd

paration
o the installation and operational requirements described in 7.3.2, the conditions desc

apply.

[ procedure

L a flow rate between 0,9 Q5 and Q3, for each one of the six installation conditions speg
e 2.

bach test, hold all other influence factors at the reference conditions of 7.1.2.
equirements:

minimum straight pipe length of 5 x DN downstream from the water meter is specifi
ufacturer, perform only tests for installatiofi’conditions 1, 3 and 5 shown in Figure 2.

vater meter installations with externakflow straighteners are to be used, the manufac
ecify and deliver the straightener together with the water meters to accommodate te
chnical characteristics and its position in the installation relative to the water meter.

e within a water meter having flow straightening functions is not considered to
tener” in the context of these tests.

pes of water meter which have been proven to be unaffected by flow disturbances upst
ynstream of the mefermay be exempted from this test.

iight lengths upstream and downstream of the meter depend on the flow profile sensif
the meter and-shall be in accordance with Tables 1 and 2, respectively.

bptance-criteria

érror of the meter shall not exceed the applicable maximum permissible error for a

ribed

vater
ified

ed by

furer
sting

be a

feam

ivity

ny of

the flow dis

tuTbance test:

1 2 1 4 2
y | { | | i
== D<Ji~1 2 == Y 2
J 3 - A - 3 - A
a) Test 1: without a straightener b) Test 1A: with a straightener
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type 2 disturber - Swirl generator dextrorsum (clockwise)
type 3 disturber - Velocity profile flow disturber
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g) Test 4: without a straightener
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i) Test 5: without a straightener
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k) Test 6: without a straightener

5 4 2
S
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f) Test 3A: with;astraightener

W M=) 2

h) Test 4A: with a straightener
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— WA~ 2

j) Test

3 A
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B ——

5A: with a straightenler
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1) Test

6A: with a straightener
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type 1 disturber
water meter
straight lengths
straightener
type 2 disturber
type 3 disturber

Figure 2 — Flow disturbance scheme
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7.7 Endurance tests

7.7.1 Durability test

7.7.1.1 General

During durability tests, the rated operating conditions of the meter shall be met. The test is required

for forward

flow and where appropriate for reverse flow (see 7.5.3.1).

The orientation(s) of the meters under test shall be set with reference to the meter orientation(s)

claimed by the manufacturer,

Table 5 — Endurance test

Test Periodef’) ‘Duratjion
Temperatufe | Permanent flow | Type of test Number of | Duration of | operation | of start up
class flow rate (Q5) rate p interruptions pauses at test and rjun
flow rate down
A
Q; |Discontinuous| 100000 155 15 s with a
Q3 <16 m3/h minimum
T30 and T50 of Lis
Q4 Continuous — — 100 h —
Qs Continuous — — 800 h —
Q;>16m3/h .
Q4 Continuous — — 200h —
2 [Q4] is thg number equal to the value of Q5 expressed in m3/h.

7.7.1.2 (4

7.7.1.2.1

The objectiy
permanent §

The test consists of subjecting the ‘'water meter to a constant flow rate of even Q5 or Q, as set d

Table 5. For

7.7.1.2.2
In addition {
a)

a flow-1]

one or1j

ntinuous flow test

General
be of the test is to verify that‘the water meter is durable when subjected to contin

hnd overload flow conditions.

the convenience of laboratories, the test can be divided up into periods of at least 6 h.

Preparation
o the water/meter or water meters to be tested, the pipework comprises:

egulating device;

lous,

ut in

b)

hore isolating valves;

<)
d)
e)

The various

devices

28

a device for measuring the water temperature at the water meter inlet;

means for checking the flow rate and duration of the test;

for measuring pressure at the inlet and outlet.

devices shall not cause cavitation or other types of parasitic wear of the meter(s).
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7.7.1.2.3 Test procedure

7.7.1.2.3.1 General

a)

b)

d)

e)

f)
g)

7.7.1.2.3.2 Tolerance on flow rate

Before commencing the continuous endurance test, measure the errors of the meters as described
in 7.3 and at the same flow rates as in 7.3.3.

Mount the water meter(s) either individually or in batches in the test rig in the same orientations as
those used in the determination of the intrinsic error tests (7.3.2.2.7.5).

Carry out the following tests:

1) for water meters with Q5 < 16 m3/h, run the meter at a flow rate of Q, for a perigd)pf 100 h;

3) for water meters with Q3 > 16 m3/h, run the meter at a flow rate of Q5 for a period qf 800 h then
at Q, for a period of 200 h.

Puring the endurance tests, hold the water meter(s) within their rated‘Gperating COILditiOIlS and
ensure that the pressure at the outlet of each meter is high enough to-prevent cavitatiop.

After the continuous endurance test, measure the errors of the water meters as des¢ribed in 7.3
and at the same flow rates.

Calculate the relative errors for each flow rate.

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

Ensure that the relative variation of the flow rate values during each test shall not exceed +10 % (except

when starting and stopping).

7.7.1.2.3.3 Tolerance on test timinhg

The $pecified duration of the testis a minimum value.

7.7.1.2.3.4 Tolerance ondischarged volume

The Yolume indicated:atthe end of the test shall not be less than that determined from the product of

the specified flow raté of the test and the specified duration of the test.

To sqtisfy this-catidition, monitor to the flow rate frequently. The water meter(s) on test mgy be used to

check the flowrate.

7.7.1.23.5 Testreadings

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)
b)
‘)
d)
e)
f)

water pressure upstream from the water meter(s);
water pressure downstream from the water meter(s);
water temperature upstream from the water meter(s);
flow rate through the meter(s) under test;

readings of the test water meter(s);

volume passed through the water meter(s).
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7.7.1.2.4 Acceptance criteria

7.7.1.2.4.1

For accuracy class 1 water meters

After the continuous endurance test:

The variation in the error curve shall not exceed:
+2 % for flow rates in the lower zone (Q; < Q < Q,); and

+1 % for flow rates in the upper zone (Q, < Q = Q,).

a)
For the pur
shall apply.
b) Theerr
— 4
— %1,
— %2,
7.7.1.2.4.2
After the co
a) Thevar
— 13
— %1,
For the pur
shall apply.
b) Theerr
— %6
— %2,
— £3,
7.7.1.3 Di
7.7.1.3.1

pose of determining these requirements, the mean values of the errors at each flow

br curves shall not exceed a maximum error limit of:
o for flow rates in the lower zone (Q; < Q < Q,); and
b % for flow rates in the upper zone (Q, < Q < Q,) for T30 meters or

5 % for flow rates in the upper zone (Q, < Q < Q,) for other thanT30.

For accuracy class 2 water meters
htinuous endurance test:
iation in the error curve shall not exceed:

o for flow rates in the lower zone (Q; < Q < @3} and

% % for flow rates in the upper zone (Q, £Q < Q).

pose of determining these requirements, the mean values of the errors at each flow

br curves shall not exceed aartaximum error limit of:
o for flow rates in the lqwer zone (Q; < Q < Q,); and
5 % for flow rates in-the upper zone (Q, < Q < Q,) for T30 meters or

5 % for flow rates in the upper zone (Q, < Q < Q) for other than T30.
scontinuous flow test

General

This test is applied only to water meters with Q; < 16 m3/h and combination water meters.

rate,

rate,

The objective of the test is to verify that the water meter is durable when subjected to cyclic flow

conditions.

The test consists of subjecting the water meter to the specified number of starting and stopping flow
rate cycles 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. For the convenience of laboratories, the test can be

divided into

periods of at least 6 h.

7.7.1.3.2 Preparation

The water meters can be arranged in series or in parallel, or the two systems can be combined.

30
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piping system consists of:

one flow-regulating device (per line of water meters in series, if applicable);

one or more isolating valves.

a device for measuring the temperature of the water upstream of the water meters;
means for checking the flow rate, the duration of cycles and the number of cycles;

one flow-interrupting device for each line of water meters in series;

water meter(s).

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

Ensu

prevent water hammer.

7.7.1.3.3 Flow rate cycles

A coinplete cycle includes the following four phases:

a)
b)
‘)
d)

Period from zero to test flow rate Q5.

eriod at constant test flow rate Q5.
eriod from the test flow rate Q5 to zero.

eriod at zero flow rate.

N : ettt

Yarious devices shall not cause cavitation or other types of wearing due to the testprodedure of the

re that flow variation during the repeated opening and closing eperations is prdgressive, to

The test program shall specify the numbet of flow rate cycles, the duration of each of the four phases of

acy

7.7.

e, and the total volume to be discharged.

.3.4 Test procedure

7.7.1.3.4.1 For all types-of meters

a)

b)

‘)

d)

f)

g)
h)

efore commeneing the discontinuous endurance test, measure the errors of the wat
escribed in&Z3"and at the same flow rates as in 7.3.3.

ount the water meters either individually or in batches in the test rig in the same ori

hosewsed in the determination of the intrinsic error tests (7.3.2.2.7.5).

uring the tests, hold the water meter(s) within their rated operating conditions a

eI meters as

lentations as

nd with the

pressure downstream of the meters high enough to prevent cavitation in the meters.
Adjust the flow rate to within the specified tolerances.

Run the water meters at the conditions shown in Table 6.

Following the discontinuous endurance test, measure the final errors of the water meters as

described in 7.3 and at the same flow rates as in 7.3.3.
Calculate the relative errors for each flow rate.

For each flow rate, subtract the value of intrinsic error obtained before the test (step
error obtained after the test [step g)].
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7.7.1.3.4.2

Tolerance on flow rate

The relative variation of the flow values shall not exceed +10 % outside the opening, closing and stopped

periods.

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

7.7.1.3.4.3

Tolerance on test timing

The tolerance on the specified duration of each phase of the flow cycle shall not exceed +10 %.

The tolerance-en-the-totaltest-duration-shallnot-exceed-+5-%-

7.7.1.3.4.4

The numbe;
than 1 %.

7.7.1.3.4.5

The volume
test flow tin
periods) wit

This precisi
and making

7.7.1.3.4.6

During the {
for every sh

a) waterp
b) waterp

c) water t4

d) flow ratle through the meter(sy under test;

e) duratio
f) number

g) reading]

Tolerance on the number of cycles

of cycles shall not 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
hes the total theoretical duration of the test (operating peri@ds plus transient and sto
h a tolerance of £5 %.

pn can be obtained by closely monitoring the instantaneous flows and operating pe
adjustments, if required.

Test readings

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

Fessure upstream from the water meter(s);
Fessure downstream from the water meter(s);

bmperature upstream fyom'the water meter(s);

h of the four phases of the cycle of the discontinuous flow test;
of cycles;

s of the'test water meter/s;

more

ninal
pped

riods

once

h) volume

passed by the water meters;

7.7.1.3.5 Acceptance criteria

7.7.1.3.5.1

For accuracy class 1 water meter

After the cyclic endurance test:

a) Thevar

iation in the error curve shall not exceed:

— %2 % for flow rates in the lower zone (Q; < Q < Q,); and

— %1 % for flow rates in the upper zone (Q, < Q < Q,).
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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:

— %4 % for flow rates in the lower zone (Q; < @ < Q,); and

— *1,5 % for flow rates in the upper zone (Q, < Q < Q,) for T30 meters or

— *2,5 % for flow rates in the upper zone (Q, < Q < Q,) for other than T30.

7.7.

3.5.2 For accuracy class 2 water meter

After
a)

For t
shall

b)

7.7.2

7.7.2
The

particles passing through it,without showing damage.

7.7.2

Resis
the v

The variation in the error curve shall not exceed:

the cyclic endurance test:

— +3 % for flow rates in the lower zone (Q; < Q < Q,); and
— 1,5 % for flow rates in the upper zone (Q, < Q < Q,).

he purpose of determining these requirements the mean values of the errors at eac
apply:

[he error curves shall not exceed a maximum error limit{of:
— +6 % for flow rates in the lower zone (Q; < Q < Q5);-and
— *2,5 % for flow rates in the upper zone (Q, @< Q,) for T30 meters or

— 3,5 % for flow rates in the upper zone.(Q, < Q < Q,) for other than T30.
Resistance to solid particles test

.1 General

pbjective of the test is to prove that a water meter is able to withstand a water flow cg

.2 Test conditions

tance to solid*particles test shall be arranged following the conditions described in Tj
Fater quality described in Table 6.

Table 6 — Particle characterization

h flow rate,

rrying solid

hble 7, using

Shape Spheres

©ISO

Material Glass or ceramic porcelain spheres

Density 2,5-3 Mg/m3

Quantity 10g/1-20g/1

Size 80 % of the particles between 100 um and 300 pm

Table 7 — Test conditions

Flow rate Test type Duration

Qs Constant flow rate 600 hours

2023 - All rights reserved
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7.7.2.3 Test procedure

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

7.7.2.4 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 as in 7.3.3 4), 5) and 6).

4) between 0,67 (Q, + Q) and 0,74 (Q, + Q3);

090 andO0 -
IR

5) betweer

6) betwee
Calculate th

For each flo
obtained aff

7.7.2.4.1
After the re

a)

The var]
— *2
+1

For the pur
shall apply:

b) Theerr

7.7.2.4.2

a) Thevar

7

3 3’

n 0,95 Q4 and Q,.
e relative errors for each flow rate.

v rate, subtract the value of intrinsic error obtained before the test [stepa)] from the
er the test [step g)].

For accuracy class 1 water meter

bistance to solid particles test:

iation in the error curve shall not exceed:

o for flow rates in the lower zone (Q; < Q < Q,); and
o for flow rates in the upper zone (Q, < Q < Q,):

pose of determining these requirements the mean values of the errors at each flow

br curves shall not exceed a maximum error limit of:

o for flow rates in the lower zone (Q; < Q < Q,); and

$ % for flow rates in the upper zone (Q, < Q < Q,) for T30 meters or

5 % for flow rates inhe upper zone (Q, < Q < Q,) for other than T30.

For accuracy class 1 water meter
jation in thererror curve shall not exceed:

o for flew rates in the lower zone (Q; < Q < Q,); and

% %for flow rates in the upper zone (Q, < Q < Q).

PIrror

rate,

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:

£3,

34

+6 % for flow rates in the lower zone (Q; < Q < Q,); and

+2,5 % for flow rates in the upper zone (Q, < Q < Q,) for T30 meters or

5 % for flow rates in the upper zone (Q, < Q < Q,) for other than T30.
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.5 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 B: If they fail the resistance test.

7.8

Magnetic field testing

All water meters where the mechanical components may be influenced by a static magnetic field

arramaaedaaritl o a oo atio oo i ot o Ao bo tl o oo d oot o ezl o o oo

(e.g.
outp
the i

This

7.9
This

8

The
unde

Thes|

established in ISO 4064-2:2014, Clause 8. It shall be'considered that a meter for irrigation 1

in a:

— ¢

The {

Azt o oo 43 alin o 2o 1 Aocicza o 1 raadai it oo it a3 +
qulyypu vviIiLlIil da lllasllbl—lb \,Uul.llllls ITI LIICU UTITVO LU LIIv 1TCAauuutl Ul vVviILIl d ulasu\,\, Y
1t) an all meters with electronic components shall be tested to show that they are able]
hfluence of a static magnetic field.

shall be tested according to the provisions of ISO 4064-2:2014, 8.16.

Test on ancillary devices of a water meter

shall be tested according to the provisions of ISO 4064-2:2014, 7.13.

[ests related to the influence quantities and perturbations

him of these tests is to verify that the water meters werk as expected in a specified 4
r established conditions.

e tests, according to their type, shall be conducted according to the procedures and r¢

bnvironmental classification B and C.
tlectromagnetic environment E1.

ests for each water meter type are as defined in ISO 4064-2:2014, Clause 8.

riven pulse
o withstand

mbient, and

pquirements
water works
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Annex A
(informative)

Pulse input solutions

A.1 General

When the s
volume. The

NOTE A

A.2 Tests

A.2.1 Cor

A.2.1.1 Ge

The objectiy
meter.

A2.1.2 Te

Install the
recommend|

Install a dig

pulse generator is considered as a reed contact unit.

rect counting of pulses

neral

st conditions

tal totalizer as shown in Figure@.l'in order to count the total number of pulses.

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

re of this test is to check the correct operation of aipulse generator associated to a Water

water meter together with the pulses generator as set out in the manufactyrer’s
ations, in the same system used for earrying out the precision test.
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O

5 3 4
5V X
1 +1% HSkﬂil% -]

HBH)S

Key

1 ower supply

2 :[ulse generator under test
3 fesistor

4 ilter 50 ms

5 igital totalizer

a |

b GND

Figure A.1 — Connection diagram

Conduct the test under the test conditions set etitin Table A.1.

Table-A.1 — Test conditions

Test flow rates Number of pulses
Q, 50
Qs 50

The total number of pulses.given by the digital totalizer is equal to the difference between|the number
of pulses at any pointih.time and the number of pulses at the beginning of the test.

Carry out the testtwice for each flow rate.
Parameters t6 be taken down are the following:

— wateér'meter identification.

— ptisegenerator-identifieation:

— 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).
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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 General

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

=N

000

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
@
T ps 3
5V
1 £1% H 5kQ+1 %
Key
1 power supply
2 pulse geng¢rator under test
3 resistor
4 oscilloscope
a IN
b GND
Figure A.2 — Connection diagram

Record datd when the oscilloscope’s screens displays two rising flanks of a pulse Measure bath the

period and the amplitude of the pulse.

Capture the screens for the flow rates @4, Q3 and Q;.

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

Table A.2 — Test conditions

Test flow rates

Number of pulses

Qs

10

Q3

10

38
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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) 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 (Tqoy/T).

Record the following parameters:
— water meter identification.

— pulse generator identification.

— {festtlow 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:

—  Ton minimum.

—  Ton maximum.

— Toy average.

Compute each value for (Tyy/T), as a percentage.

A.2.2.3 Validity criteria for the determination ofithie operate position time

The relation Ty/T, expressed as a percentage, shiall remain within the following limits:
—  Maximum: 50 %

— Minimum: 10 %

See Higure A.3.

pN l:)N+1
a b

Ton Torr
\

\
10 % <TON/T <50 %

Key
a ON
b  OFF

Figure A.3 — Determination of the time during which the socket is closed
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A.2.3 Determination of electrical bounce time

A.2.3.1 General

The objective 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 pulse until it stabilizes.

A.2.3.2 Test conditions

Install the water meter, together with the pulse generator is installed as set out in the manufacturer’s
recommendations, in the same system used for carrying out the precision test

Connect the|oscilloscope as shown in Figure A.2.
Record data when the oscilloscope’s screens display rising or falling flanks of a pulse.
Ensure thatfthe record of the screens is captured for the flow rates Q,, Q3 and Q;.

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

Table A.3 — Test conditions

Test flow rate Number of pulses
Q4 10
Qs 10
Q 5

For each cage, 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 flankof the pulse until the signal is stabilized op the
top (stabilized electrical shut off) and the elapsed.time from the beginning of the first falling flapk of
the pulse until the signal is stabilized on the bottém (stabilized electrical opening).

4

Key
v voltage (V)
s time (s)

Figure A.4 — Bounce time

Record the following parameters:
— water meter identification;

— pulses generator.
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for each flow rate:

a) Pulserising flank:

— T, minimum

— T, maximum

— T; medium

b) Pulse falling flank:

A.2.3

The ¢luration of the rebounds (7, and T,) shall not exceed 0,1 % of the shortest time betwe

A.24

Non-

signa
elect]

A3

For
deve

Type 1: Without any special covering

Type 2: With gold covering

S
1 2 IO Y
— T, maximum

— T, medium

.3 Validity criteria for determining the bounce time

I Classification according to the covering or the socket

covered relays need at least 1 mA electrical cutrent to be capable of transmitting t
Is, whereas it is considered that those relays with gold covering are capable to {
rical current whenever there is mechanical*¢ontact.

Other technologies

bther technologies, checking -facilities providing equivalent levels of security re
oped.

en pulses.

he electrical
ransmitting

main to be
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Flow disturbers

ularity in water velocity profile

Some water|
certain stra

A flow can 1

Swirl may b
by centrifug
meter is ins

Velocity pro
the presenc
pressure re
one or sevel|

Both two t
upstream al
decreased b|

When a flov
tomounta 9
and the wat

B.2 Flow|

Figures B.1
figures shoy

All dimensig

Machined di

B.3 Thre)

Figure B.1s
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meters are affected by flow disturbances if the meter is not preceded and follow¢
ght lengths of piping, with the same nominal diameter as the meter.

e influenced by two types of disturbances: swirl and velocity profile distortign.

P caused in several ways. For example, by two or more bends of the pipé.n’different pl
al pumps, by tangential inlet of supply line into the main line in which the irrigation v
ralled, etc.

file distortion is typically caused by an obstruction partially/blocking the pipe, for exal
e of a single bend, a partly closed valve, a butterfly valve, acheck valve, an orifice, a flq
bulator, etc. Maximum velocity zones may be found eithér at the centre of the section,
al zones tangents to the circumference of the section,

ypes of disturbances can be controlled by ensuring adequate straight lengths of
nd downstream from the water meter. The length of these straight lengths of pipe c{
y installing a flow straightener or a flow conditioner.

U straightener is installed, upstream orcdownstream from the water meter, it is nece
pecified length of straight pipe of uniform internal diameter between the flow straigh
P meter.

disturbers

0 B.4 show the types of flow disturber to be used in the tests described in 7.5. The follo
i flow disturber typesto be used in tests as described in 7.5.

ns shown in the figures are in mm unless otherwise stated.

mensions t0-+0,25 mm unless otherwise specified.

adedtype disturbance generators

d by

anes,

vater

mple,
W or
or in

pipe,
in be

sary
fener

wing

TOWS aIT AT TANgeNTent of SwiTt generator umits for a threadedtype disturbarnce gemerator.
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Type
Type

Fig|

Figu
gene

N
( A
a > v —r E
Z \
AN
Item Description Qty: Material
1 Cover 1 Stainless steel
2 Body 1 Stainless steel
3 Swirl generator 1 Stainless steel
4 Gasket 2 Fibre
5 Hexagon socket head cap-screw 4 Stainless steel
a Flow - -

1 disturber - Swirl generator sinistrorsum
2 disturber - Swirl generatop-dextrorsum

ure B.1 — Threaded type disturbance generators — Arrangement of swirl gener

e B.2 shows ah arrangement of velocity profile disturbance units for a threaded type
rator.

ator units

disturbance

©ISO
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Type 3 distur]

Figure B.3 il
Table B.1.

)
( A
= —- =
4 > A
Z Y
AN
Item Description Qty. Material
1 Cover 1 Stainless steel
2 Body 1 Stainless steel
3 Flow disturber 1 Stainless steel
4 Gasket 2 Fibre
5 Hexagon socket head cap screw 4 Stainless steel
a Flow - -

ber - Velocity profile flow disturber

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

lustrates the-Ceyer of a threaded type disturbance generator, with dimensions as set qut in
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' B N .
< Y
D
LF A
N}
1 / &
y A
A
A 7
A
s | ] 8| 3
Y
\ N
N— v
\
1 — (
| \\_ _
Y
F 1,5
3,5
Key

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

Figure B.3 — Cover'for a threaded type disturbance generator

Table B.1 — Dimensions for the cover for a threaded type disturbance genergtor

pn|| Threaded | ,C5"p gay | ¢ | D | EM F| G | H|]J | K |L|M|N
connection

29,960

15 G%"B 52 23| 15 | %"BSP | 10 | 125| 55 | 45 | 75 | 4| 40 | 23
29,908
35,950

20 61'B 58 29 | 20| 1”BSP | 10 | 125 55 | 45| 75 | 4| 46 | 23
35,888
41,950

25 Gi%'B | 63 36 | 25 1% BSP| 12 | 145 | 65 | 55 90 | 5| 52 | 26
41,888
51,940

32 | G1%"B | 76 44 | 32 |1%"BSP| 12 | 16,5 | 6,5 | 55| 90 | 5 | 64 | 28
51,866
59,940

40 G2"B 82 50 | 40 | 2"BSP | 13 | 185 | 6,5 | 55| 90 | 5| 70 | 30
59,866
69,940

50 | G2w'B | 102 | | 62|50 |2%"BSP| 13 | 200 | 80 | 65 | 105 | 6 | 84 | 33

a2 SeelSO 286-2.
b SeelSO 228-1.
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