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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-geve ental—in—lial pith ; ake—part—in—the—work—SC ely with the
Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization,

Interpational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Hart 2.

The |main task of technical committees is to prepare International Standards. Draft‘Internationgal Standards
adogted by the technical committees are circulated to the member bodies for woting. Publigation as an
Interpational Standard requires approval by at least 75 % of the member bodies, casting a vote.

Attention is drawn to the possibility that some of the elements of this docuntent may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO #064-3 was prepared by Technical Committee ISO/TC 30, Measurement of fluid flow in cloged conduits,
Subgommittee SC 7, Volume methods including water meters.

This|third edition cancels and replaces the second edition (ISO 4064-3:1999), which has beep technically
revised, as well as cancelling and replacing ISO 7858-3x1992.

ISO #1064 consists of the following parts, under thegeneral title Measurement of water flow in fully charged
closgd conduits — Meters for cold potable water.and hot water:

— Part 1: Specifications
— Part 2: Installation requirements

— Part 3: Test methods and-equipment

© I1SO 2005 — All rights reserved \4
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Measurement of water flow in fully charged closed conduits —
Meters for cold potable water and hot water —

Part 3:
Test methods and equipment
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Scope

part of ISO 4064 specifies the test methods and means to be employed, in) determining
bcteristics of water meters.

part of ISO 4064 is applicable to cold potable water and hot water.concentric and combing

r) for meters > DN 500 mm and a maximum admissible temperature for cold potable wat
[ and for hot water meters of up to 180 °C, depending on the-glass.

part of ISO 4064 also applies to water meters based @nelectrical or electronic principles
rs based on mechanical principles incorporating electrical devices, used to meter the actual
Id potable water and hot potable water.

b case where water meters have a permanent.flowrate of less than 160 m3/h, in order to mq
aboratory limitations the test schedule may,make provisions for modification of the referenc

Attention is drawn to the fact that national legislation may apply in the country of use, w
ence over the provisions of this part of ISO 4064.

4
Normative references

ences, only thé“edition cited applies. For undated references, the latest edition of the
ment (includinhg-any amendments) applies.

P28-1, Pipé threads where pressure-tight joints are not made on the threads — Part 1:
hnces\and designation

following referenced” documents are indispensable for the application of this document.

the principal

tion meters,

h can withstand maximum admissible working pressures (MAP) eqaal to at least 1 MPa (10 bar) 0,6 MPa

er meters of

and to water
volume flow

et individual
B conditions,

hich will take

For dated
referenced

Dimensions,

eviations for

ISO 4064-1:2005, Measurement of water flow in fully charged closed conduits — Meters for cold potable

wate

r and hot water — Part 1: Specifications

ISO 4064-2, Measurement of water flow in fully charged closed conduits — Meters for cold potable water and
hot water — Part 2: Installation requirements

ISO 5168, Measurement of fluid flow — Procedures for the evaluation of uncertainties

ISO 7005-2, Metallic flanges — Part 2: Cast iron flanges
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ISO 7005-3,

Metallic flanges — Part 3: Copper alloy and composite flanges

ISO Guide to the expression of uncertainty in measurement (GUM), 1995

IEC 60068-1

:1988, Environmental testing — Part 1: General and guidance

IEC 60068-2-1:1974, Environmental testing — Part 2 Tests. Tests A: Cold

IEC 60068-2-2:1993, Environmental testing — Part 2: Tests. Tests B: Dry heat

IEC 60068-2-30:1980, Environmental testing— Part 2 Tests. Test Db and guidance: Damp heat, cyclic

for

and

band

(12h + 12h dycle)

IEC 60068-4-31:1993, Environmental testing— Part2 Tests. Test Ec: Drop and topple, primarily
equipment-type specimens

IEC 60068-4-47:1999, Environmental testing — Part 2-47:Test: — Mounting of components, equipmen
other articles for vibration, impact and similar dynamic tests

IEC 60068-4-64:1993, Environmental testing— Part 2: Test methods — Test Fh:™ Vibration, broad-
random (digltal control) and guidance

IEC 60068-3-1:1974, Environmental testing — Part 3: Background information — Section One: Cold an
heat tests

IEC 60068-3-4:2001, Environmental testing — Part 3-4: Supporting.-documentation and guidance — L[
heat tests

IEC 61000-4-2:1995, Electromagnetic compatibility (EMC) —Part 4: Testing and measurement techniqu
Section 2: Electrostatic discharge immunity test. Basic EMC Publication

IEC 61000-4-3 Electromagnetic compatibility (EMC) — Part 4-3: Testing and measurement techniqu
Radiated, rapio-frequency, electromagnetic field-\immunity test

IEC 61000-4-4:1995, Electromagnetic Gompatibility (EMC)— Part 4-5: Testing and Measure
Techniques |— Surge Immunity Tests

IEC 61000-4-5:1995, Electromagnetic Compatibility (EMC) — Testing and measurement techniqu
Part 4-5: Surge immunity test

IEC 61000-4-11:1994, Electiomagnetic compatibility (EMC) — Part 4-11: Testing and measure
techniques + Voltage dips,short interruptions and voltage variations immunity tests

ENV 50204:11995, Radiated electromagnetic field from digital radio telephones. Immunity test

OIML D 4:1981; /nstallation and storage conditions for cold water meters

OIML D 11:1994, General requirements for electronic measuring instruments

OIML G 13:1989, Planning of metrology and testing laboratories (P 7)
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3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 4064-1 and the following apply.

31

combination meter changeover flowrate with decreasing flow

Qx1

flowrate occurring when the pressure drop in the combination meter increases suddenly in parallel with a
cessation of flow in the larger meter and a visible increase in flow in the smaller meter

3.2

compination meter changeover flowrate with increasing flow
Qx2
flowrate occurring when the pressure drop in the combination meter decreases suddeniy.in parallel with a
starttup of flow in the larger meter and a visible reduction in the flow in the smaller meter;

3.3
relative error
&
errol|, expressed as a percentage, defined by the equation:

o= ViVa,

100
a
whete
I/, is the indicated volume;
)’ is the actual volume.
NOTE More detail is provided in Annex A. 1ISO*4064-1 gives the maximum permissible errors.

34
test flowrate
meah flowrate calculated from thesindication of the calibrated reference device and the test duratign

4 Requirements common to all tests

4.1 | Preliminary requirements

Before starting testing, a written test programme shall be compiled, and shall include, e.g. a description of the
testq for thé determination of measurement error, pressure loss and wear resistance. The programme may
also [defifie(the necessary levels of acceptability and stipulate how the test results should be intergreted.

4.2 Water quality

Water meter tests shall use water. The water shall be that of the public potable water supply or shall meet the
same requirements. If water is being recycled, measures shall be taken to prevent residual water in the meter
from becoming harmful to human beings.

The water shall not contain anything capable of damaging the meter or adversely affecting its operation.
It shall not contain air bubbles.

© I1SO 2005 — All rights reserved 3
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4.3 Other reference conditions

All other applicable influence quantities, except for the influence quantity being tested, shall be held at the
following values during pattern approval tests on a water meter:

Flowrate: 0,7 x (0 + 03) £ 0,03 x (0, + 03)

Ambient temperature range: 15°Cto25°C 1)

Ambient relative humidity range: 45%to 75 % 1)

Ambient atmospheric pressure range: 86 kPa to 106 kPa (0,86 bar to 1,06 bar)
Power supplfy voltage (mains a.c.): Nominarl voltage (U,,om) £ 5 %

Power supplly frequency: Nominal frequency (f,om) £ 2 %

Power supply voltage (battery): A voltage Vin the range; Upin < V' < Upmax
Working wafer temperature: See I1SO 4064-1:2005, 5.4.1, Table 5
Working wafer pressure: 200 kPa (2 bar)

During each|test, the temperature and relative humidity shall not vary by more than 5 °C or 10 % respeciively
within the reference range.

4.4 Location

The environinent chosen for the meter tests shall be in accordance’with the principles of OIML G 13, and|shall
be free from|unintended disturbing influences, e.g. ambient temperature variation and vibration.

5 Tests to determine errors of indication

5.1 General
The method|described in this part of ISO.4064 to determine measurement errors is the so-called “collegtion”
method in which the quantity of water passed through the water meter is collected in one or more collecting
vessels and|the quantity determined volumetrically or by weighing. Other methods may be used, providefl the
accuracy levels of testing stated in(this part of ISO 4064 be attained.

Checking fagilities of electronicdevices is included in this section.

5.2 Princjple

The checking of, the*measurement error consists of comparing the indications given by the meter undef test
against a calibrated reference device.

5.3 Description of the test bench

The test bench typically consists of:

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

b) pipework;

1) When the ambient temperature and/or ambient relative humidity exceed the above-mentioned ranges, the effect on
the error of indication shall be taken into account.

4 © I1SO 2005 — All rights reserved
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c) a calibrated reference device (calibrated tank, reference meter, etc.);
d) means for measuring the time of the test;

e) devices for automating the test;

f)  means for measuring water temperature;

g) means for measuring water pressure;

h) means for determining density, if necessary;

i) means for determining conductivity, if necessary.
5.4 | Pipework

5.4.1 Description

Pipework shall include:

a) ptest section in which the meter(s) is (are) placed;
b) means for establishing the desired flowrate;
c) pne or two isolating devices;

d) means for determining the flowrate;

and, |if necessary:

e) pne or more air bleeds;

f) B non-return device;

g) pn air separator;

h) B filter;

i) means for checking'that the pipework is filled to a datum level before and after test.

During the test, flow"leakage, flow input and flow drainage shall not occur between the metdr(s) and the
reference devieeor from the reference device.

The pipework shall be such that at the outlet of all meters a positive pressure exists of at least 0|3 bar at any
flowrate.

5.4.2 Test section
The test section includes, in addition to the meter(s):

a) one or more pressure tappings for the measurement of pressure, of which one pressure tapping is
situated upstream of, and close to, the (first) meter;

b) if necessary, means for measuring the temperature of the water at the entry to the (first) meter.

None of the pipe components or devices placed in the measuring section shall cause cavitation or flow
disturbances capable of altering the performance of the meters or causing measurement errors.

© I1SO 2005 — All rights reserved 5
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5.4.3 Precautions to be taken during tests

The operation of the test bench shall be such that the quantity of water which has flowed through the meter(s)
equals that measured by the reference device.

Checks shall be made to ensure that pipes (e.g., the swan neck in the outlet pipe) are filled to the same datum
level at the beginning and at the end of the test.

Air shall be bled from the interconnecting pipework and the meter(s).

All precautions shall be taken to avoid the effects of vibration and shock.

5.4.4 Sped

5441 P

The provisiq

precautions
of OIML D 4

a)
compar

b) theove

5442 N

The accurag
caused by th

In order to d

pipe. The in

internal diameter of the water meter's connecting ends. Moreover, it may be necessary to put a

straightener

5443 C

Flow can be

affect the ac

See ISO 40¢

5444 V

Volumetric v

the hyd

ial arrangements for the installation of certain types of meter
rinciples

ns of the following subclauses address the most frequent causes of errorf and the necej
for the installation of water meters on the test bench and are prompted by the recommenda

which aims to help achieve a test installation where:

rodynamic flow characteristics cause no discernible difference toythe meter functioning
bd with hydrodynamic flow characteristics which are undisturbed

all error of the method employed does not exceed the stipulated value (see 5.5.1).

ped for straight lengths of pipe or a flow straightener

y of non-volumetric water meters can be affected by upstream and downstream disturbg
e presence and location of elbows, tees, valvés-or pumps, etc.

punteract these effects, the meter under test (MUT) shall be installed between straight lengt
ernal diameters of the upstream and downstream connecting pipework shall be the same a

upstream of the straight length,

pmmon causes of flow disturbance

subject to two types_oef-disturbance, namely velocity profile distortion and swirl, both of whicli
curacy of the water-meter.

4-2 for details of installation requirements.

blumetric water meters

ssary
tions

vhen

nces

hs of
5 the
flow

can

ater meters (i.e., involving measuring chambers with mobile walls), such as oscillating pistor

and

nutating disc melers, are considered insensitive to upsiream installation conditions; hence no special
recommendations are required.

5445 V

elocity type water meters

Velocity type water meters are sensitive to flow disturbance, which can cause significant errors, but the way
installation conditions affect their accuracy has not yet been clearly determined.
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https://standardsiso.com/api/?name=2819f2a3cbaf1284c8b6f147c578b42f

ISO 4064-3:2005(E)

5.4.4.6 Other measuring principles

Other types of meter may or may not require flow conditioning for accuracy tests. If required, manufacturers’
recommendations shall be used during testing. Those recommendations shall be included in the pattern
approval documents.

These installation requirements should be reported in the pattern approval certificate for the water meter.

Concentric meters that are proven to be unaffected by manifold configuration (typically of the volumetric type —
see 5.4.4.4) may be tested and used with any suitable manifold arrangement.

5.4.47 Electromagnetic induction meters

Metgrs employing the principle of electromagnetic induction may be affected by the conductivity of the test
watef. The test water should have a conductivity within the range of values specified by the-manufacturer.

5.4.8 Test commencement and determination of errors

5.4.81 Principles

Adequate precautions shall be taken to reduce the uncertainties resulting from the operation of the test bench
components during the test. Details of the precautions to be taken are given in 5.4.5.2 and 5.4.5.3 for two
cases encountered in the “collection” method.

5482 Tests with readings taken with the meter at rest

The flow is established by opening a valve situated downstream of the meter, and is stopped by the closure of
this yalve. The meter should be read after registration-stops.

Timg is measured between the start of the gpening movement of the valve and the close of the closing
movément.

Whilge flow begins, and during the period of running at the specified constant flowrate, the error of|indication of
the meter varies as a function of the.changes in flowrate (measurement error curve).

When the flow is stopped, the"combination of the inertia of the moving parts of the meter and the rotational
movément of the water inside.the meter may cause an appreciable error to be introduced in cerain types of
metqr and for certain testflowrates.

NOTE In this case,)it has not been possible to determine a simple empirical rule, which lays down confitions so that
this grror may always be discounted as negligible. Certain types of meter are particularly sensitive to such erfor.

In cdse of doubt, it is advisable:

a) [orincrease the volume and duration of the test;

b) to compare the results with those obtained by one or more other methods, and in particular the method
described in 5.4.5.3, which eliminates the causes of uncertainty given above.

For some types of electronic water meters with pulse outputs, which are used for testing, the response of the
meter to changes in flowrate may be such that valid pulses are emitted after closure of the valve. In this case
means shall be provided to count these additional pulses.

Where pulse outputs are used for testing meters, a check shall be made that the volume indicated by the
pulse count corresponds to the volume displayed on the indicating device within the accuracy of registration.

© I1SO 2005 — All rights reserved 7
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5.4.5.3

Tests with the readings taken under stable flowrate conditions and diversion of flow

The measurement is carried out when the 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

The volume

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

collected in the vessel is the volume passed.

The uncerta
direction is i

NOTE F
taken at an ¢
decreasing fl
allow the dete
meters.

5.4.5.4

See definitio

Nty Introduced into the volume may be considered negligible it the time to switch the flow in
lentical within 5 % and if it is less than 1/50 of the total time of the test.

br combination meters the test method described in 5.4.5.3 in which readings of the combipation metd

wrates. The test method described in 5.4.5.2, in which readings of the meter are taken at rest, dog
rmination of the error of registration after regulating the test flowrate for decreasing flownates for combir

Test method for the determination of change-over flowrates

ns of combination meter change-over flowrates Q0,4 and Q,, given in Clause 3.

Starting fronp a flowrate that is less than the change-over flowrate, O, 5,.the flowrate is increased in succe

steps of 59
indicated flo

Starting fror

b until the flowrate Q,, is reached. The value of Q, , ‘iS-taken as the average of the valu
vrate just before and just after change-over occurs.

pach

br are

stablished flowrate, ensures that the change-over device is functioning correctly for beth increasing and

s not
ation

ESive
ps of

N a flowrate that is greater than the change-over flowrate, Q,4, the flowrate is decreasgd in

successive $teps of 5 % until the flowrate O, is reached."The value of Q,, is taken as the average of the
values of indicated flowrate just before and just after change-over occurs.

5.5 Calibrated reference device

5.5.1 Overall uncertainty of the actual. velume

When a tedt is conducted, the expanded uncertainty of the actual volume shall not exceed 1/5 of the
applicable maximum permissible érror (MPE) for pattern approval, and 1/3 of the applicable MPE for |nitial
verification gnd subsequent verifications.

The evaluation and expression of uncertainty shall be made in accordance with ISO 5168 and the ISO Guide

to the expre

5.5.2 Mini

bsion of uncertainty in measurement (GUM), with a coverage factor k of 2.

mum volume (volume of the calibrated vessel if this method is used)

The minimu

design of the |nd|cat|ng device (verlﬂcatlon scale dIVISIOI"I) (see ISO 4064 1).

5.6 Meter reading

It is accepted that the maximum interpolation error for the scale does not exceed half a scale division per
observation. Thus in the measurement of a volume of flow delivered by the water meter (consisting of two
observations of the water meter), the total interpolation error can reach one scale division.

For digital indicating devices with discontinuous changes of the verification scale, the total reading error is one
digit.
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5.7 Major factors affecting the determination of errors of indication

NOTE Variations in the pressure, flowrate and temperature in the test bench, as well as uncertainties in the precision
of measurement of these physical quantities, are the principal factors affecting the measurement of the errors of indication
of a water meter.

5.7.1 Pressure
The pressure shall be maintained at a nominally constant value throughout the test at the chosen flowrate.
For testing water meters, which are designated Q3 < 16, at test flowrates < 0,10 O3, the constancy of

presfure at the Inlet of the meter (or at the Inlet of the Tirst meter of a series being tested) Is achieved if the
test bench is supplied through a pipe from a constant head tank. This ensures an undisturbedflow.

Any pther methods of supply shown not to cause pressure pulsations exceeding those of,a.constant head tank
may [be used.

For all other tests, the pressure upstream of the meter shall not vary by more than,+0 %.
The maximum uncertainty in the measurement of pressure shall be 5 % of theymeasured value.

Prespure at the inlet to the meter shall not exceed the maximum admissible working pressure (MAP) of the
metgqr.

5.7.4 Flowrate
The flowrate shall be maintained nominally constant at the\chosen value throughout the test.
The felative variation in the flowrate during each test’(not including starting and stopping) shall no{ exceed:

2,5 % from Q4 to O, (not inclusive);
5,0 % from O, (inclusive) to Oy.

The flowrate value is the volume passed during the test divided by the time.

This|flowrate variation condition-is acceptable if the relative pressure variation (in flow to freg air) or the
relatjve variation of pressure.loss (in closed circuits) does not exceed:

t 5 % from Q4 to @y\(not inclusive);

10 % from @5 (inclusive) to Q.

5.7.3 Temperature

Durirrg atest, the temperature of the water shall not change by more than 5 °C.

The uncertainty in the measurement of temperature shall not exceed + 2 °C.

5.7.4 Orientation of meter during error measurements

The position of the meters (spatial orientation) shall be as indicated by the manufacturer and they shall be
mounted in the test rig as appropriate.

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

If the meters are marked “V”, the connecting pipework shall be mounted with the flow axis in the vertical plane
during the test (inlet on lower end).

© I1SO 2005 — All rights reserved 9
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If the meters are not marked either “H” or “V”:

a) at least one meter from the sample shall be mounted with the flow axis vertical, with flow direction from
bottom to top;

b) atleast one meter from the sample shall be mounted with the flow axis vertical and flow direction from top
to bottom;

c) at least one meter from the sample shall be mounted with the flow axis at an intermediate angle to the
vertical and horizontal (chosen at the discretion of the approving authority);

d) the rempRNg Meters from the sampie shall be mounted with the flow axis horizontar.

Where the meters have an indicating device which is integral with the body of the meter, at least'one df the

horizontally [mounted meters shall be oriented with the indicating device positioned at the~sidé and the

remaining meeters shall be oriented with the indicating device positioned at the top.

The tolerande on the position of the flow axis for all meters, whether horizontal, verticaltor’at an intermediate

angle, shall pe + 5°.

NOTE Il the case of meters, where the number of meters presented for test is less than four, supplementary ngeded

meters will be] taken from the basis population or the same meter will be submitted to different positions of test.

5.8 Intrinsic errors (of indication)

5.8.1 Test|procedure

Determine the intrinsic errors (of indication) of the water meter (in the measurement of the actual volume) for

at least the f
a)
b)
c)
d)
e)
f)
9)

NOTE W
shown to be
verification in

pllowing flowrates, the error at each flowrate being measured twice:

between 0, and 1,1 O,

between 0,5 (04 + O,) and 0,55 (O + Q,) (for0,/04 > 1,6)
between 0, and 1,1 0,

between 0,33 (O, + O3) and 0,372, + O3)

between 0,67 (0, + 03) and 0,74 (0, + 03)

between 0,9 05 and 03

between 0,95 Oyand O,

here.the initial error curve is close to the MPE at a point other than at Q,, O, or Q, if this error ¢
typical of the meter type, the approving authority may choose to define an alternative flowrate for

Tinitial

n be

the pattern approval certificate.

For each of the above:

1)
2) dur

3)

test the water meter without its supplementary devices (if any) attached;

ing a test, hold all other influence factors at reference conditions;

curve;

4)

10

calculate the relative error of indication for each flowrate in accordance with Annex A.

measure the errors (of indication) at other flowrates if required, depending on the shape of the error
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5.8.2 Acceptance criteria

5.8.21 The errors observed for each of the seven flowrates shall not exceed the MPEs.
observed on one or more meters is greater than the MPE at one flowrate only, the test at that flowrate shall be
repeated. The test shall be declared satisfactory if two out of the three results lie within the MPE and the
arithmetic mean of the results for the three tests at that flowrate is less than or equal to the MPE.

5.8.2.2 If all the errors of the water meter have the same sign, at least one of the errors shal
one half of the MPE.

5.9

Water temperature tests

At rg
inlet
of in

5.10

At re
the i
metq

5.11

5.11

Atre

One
of 5.

5.11

The

ference conditions, the error of indication of at least one meter shall be checked at flowratq
temperature held at (10 £ 5) °C and at maximum admissible working temperature, MAT, _g )
lication (of the meter) shall not exceed the applicable MPE.

Internal pressure tests

nlet pressure held at 100 kPa (1 bar) + 5 % and then at the MAP *

8 %. The error of indig
r) shall not exceed the applicable MPE.

1

Flow reversal tests

1 Meters designed for reverse flow

ference conditions, at least one meter shall be tested at the following reverse flowrates:
between Q4 and 1,1 Oy;

between O, and 1,1 O,;

petween 0,9 05 and Q.

brror of indication (of the meter) shall not exceed the applicable MPE.

meter shall also be tested (in reverse flow) for irregularity in velocity fields, according to th
12.

2 Meters not/designed for reverse flow

meter shall’'be subjected to a reverse flow of 0,9 O3 to Q5 for 1 min.

The
a)
b)
c)

The

meter errors shall then be measured at the following forward flowrates:

between O, and 1,1 Oy;
between O, and 1,1 Q,.
between 0,9 05 and O3

errors of indication shall not exceed the applicable MPE.

5.11.3 Meters which prevent reverse flow

The

meter should be subjected to the MAP in the reverse flow direction for at least 1 min.

© I1SO 2005 — All rights reserved
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ference conditions, the error of indication of at least one meter shall be"checked at a flowrate of O, with

ation (of the

e provisions
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The meter errors shall then be measured at the following forward flowrates:

a)
b)

c)

between O, and 1,1 O4;
between O, and 1,1 O,;

between 0,9 O3 and Qs.

The errors of indication shall not exceed the applicable MPE.

5.12

NOTE S

walls), such as oscillating piston or nutating disc meters, have been shown to be insensitive to upstream“instal

conditions. TH

5.12.1

The purposq
(see ISO 40

NOTE 1 T
disturbed flow

NOTE2 T
(dextrorsal), 1
two 90° beng
usually found

5.12.2

5.12.2.1
of the meter

5.12.2.2

51223
15 x DN ups

5.12.2.4
manufacturg

5.12.2.5
specify the
water meter

Irregularity in velocity fields tests

Object of tests

Preparation and test procedure

bme types of water meter, e.g. volumetric water meters (i.e., involving measuring chambers with

us in these cases, this test is not applicable.

of these tests is to verify that the meter complies with the requirements'for flow profile sens
54-1).

ne effects on the error of indication of a water meter, of the presence of specified, common typ
upstream and downstream of the meter are measured.

pes 1 and 2 disturbance devices are used in the tests to create.left-handed (sinistrorsal) and right-hg

s directly connected at right angles. A type 3 disturbance’device creates an asymmetric velocity
downstream of a protruding pipe joint or a gate valve notfully opened.

Using the types 1, 2 and 3 flow disturbérs specified in Annex B, determine the error of indid]
at a flowrate between 0,9 05 and Qj3,:for each of the installation conditions specified in Figurg

During each test, all other influence factors shall be held at the reference conditions.

For meters where the manufacturer has specified installation lengths of straight pipe of at
tream and 5 x DN downstream of the meter, no external flow straighteners are allowed.

When a minimumCstraight pipe length of 5 x DN downstream of the meter is specified b
r, only tests 1,)3\and 5 shown in Figure 1 shall be performed.

Where nieter installations with external flow straighteners are to be used, the manufacturer
straightener model, its technical characteristics and its position in the installation relative t

obile
ation

tivity

es of

nded

ptational velocity fields (swirl) respectively. The flow disturbance is of a type usually found downstream of

rofile

ation
1.

least

the

shall
b the

5.12.2.6

Devices within the water meter having flow straightening functions shall not be considered to

“straightener” in the context of these tests.

NOTE

downstream of the meter may be exempted from this test by the approving authority (see 5.12, NOTE).

5.12.3

The error of

12

Acceptance criteria

indication of the meter shall not exceed the applicable MPE for any of the velocity field tests.

be a

Some types of water meter which have been proven to be unaffected by flow disturbances upstream and

© I1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=2819f2a3cbaf1284c8b6f147c578b42f

ISO 4064-3:2005(E)

1 2 1 3 2
l / ‘ y 1
won TN E] e R (K E
a ‘ a
<t \ = <t \ B
2 1 2 3 1
/ y ‘ [ | y
e (B f=TE]  vew YR -E
o\, PR
L 2 L E20p4
y / ‘ v oM
oo BT E] e SN EKICHE
I .
2 L 2 3 L
/ \ y /] y
woa SO E el EE
a [} a
-t \ P -t \ L
5 2 5 3 2
/ A | \ /
Tedt 5A == = Test 5B - ESE
a A a
<t \ = <t \ B
2 5 2 3 5
/ y / \
Tegt 6A = (| (= Test 68 L=(TECH (= L =
a [} a
-t \ P -t \ L
The-above tests without straightener The above tests with straightener
Key
1 type~l disturber — swirl generator sinistrorsal
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4 type 2 disturber — swirl generator dextrorsal
5 type 3 disturber — velocity profile flow disturber

[V

Straight length.
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5.13 Interpretation of results

5.13.1 Single test

Where the test programme specifies a single test, the meter shall pass this test if the measured error does not
exceed the MPE at the chosen flowrate.

5.13.2 Duplicated test

Where the test programme specifies that the test shall be repeated, the programme shall specify the rules to
be app“ed for r\nmhining the errors obtained

The meter dhall pass this test if the error resulting from this combination does not exceed the MRE at the
chosen flowrate.

6 Static|pressure tests

6.1 Object of tests

The purposdq of these tests is to verify that the water meter can withstand the specified hydraulic test prespure,
without leakgge or damage, according to its MAP class (see 5.4.2 of ISO 4064-1:2005).

6.2 Preparation
6.2.1 InstIII the meters in the test rig either singularly or in batches.
6.2.2 Bledd the test rig pipe-work and the water meter, of air:

6.2.3 Ensuyre that the test rig is free from leaks.

6.2.4 Ensyre that the supply pressure is free from pressure pulsations.

6.3 Test procedure — In-line meters
6.3.1 Incrg¢ase the hydraulic pressure\to 1,6 x MAP of the meter and hold it for 15 min.
6.3.2 Examine the meters for physical damage, for external leaks and for leaks into the indicating devicg.

6.3.3 Incre¢ase the hydraulic-pressure to 2 x MAP and hold it for 1 min. The flowrate shall be zero during the
test.

6.3.4 Examine the meters for physical damage, for external leaks and for leaks into the indicating devic|

©

6.3.5 In the course of each test, increase and decrease the pressure gradually without pressure surges

6.3.6 App \ nnly the reference fnmpnrnh re for this test

6.4 Test procedure — Concentric meters

In the case of concentric meters, the procedure set out in 6.3 shall be followed and, in addition, the seals located
at the concentric meter/manifold interface shall be tested to ensure that undisclosed internal leaks between the
inlet and outlet passages of the meter do not occur.

When the pressure test is carried out the meter and manifold shall be tested together.
A pressure of 2 x Ap is applied to the meter inlet side of the seal.

The equipment and method for testing concentric meters may vary according to the design, therefore an example
of a test method is given in Annex C.
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6.5 Acceptance criteria

There shall be no visible leakage from the meter or leakage into the indicating device, or physical damage,
resulting from any of the pressure tests described in 6.3 and 6.4.

7 Pressure-loss test

7.1 Object of test

The purpose of the test is to ensure that the pressure loss for the meter does not exceed 0,063 MPa
(0,63 bar) at any flowrate within the range J, t0 Os.

The principle of the test is to measure the static differential pressure, Ap,, between the pressurg tappings of
the measuring section with the meter present at the flowrate O3, and to deduce from it the pressyre loss, Ap,
of the upstream and downstream pipe lengths measured at the same flowrate in the.absence pf the meter
(see|Figure 2) at the stipulated flowrate Q5.

The pressure-loss test procedure shall take into account any pressure recovery‘downstream of the meter by
suitaple location of the downstream pressure tapping (see 7.2.1.2) and shall~also compensate gs necessary
for the lengths of pipe between the pressure tappings (see 7.3).

7.2 | Preparation
7.21 Equipment for pressure-loss test

7.21.1 General

The pquipment needed to carry out pressure-loss tests consists of a measuring section of pipewofk containing
the water meter under test and means for producing the stipulated constant flowrate through thg¢ meter. The
samg constant flowrate means the same as~that employed for the measuring the errors qf indication,
desgribed in Clause 5 is generally used for pressure-loss tests.

Pressure tappings of similar design @nd dimensions shall be fitted to the inlet and outlet pipes of the
measuring section.

7.21.2 Measuring section

NOT The upstream and downstream pipe lengths, with their end connections and pressure tappings, plus the water
metef on test, constitute the measuring section.

7.21.21 Internal diameter of measuring section

A difference.in the diameter of the connecting pipes and that of the meter may result in a njeasurement
uncgrtainty_incompatible with the precision desired and should be avoided.

To gvoid hydraulic discontinuities and in order to counteract their effects, the meter shall bq installed in
accordance with the manufacturer's instructions and the upstream and downstream connecting pipes in
contact with the water meter shall have the internal nominal diameter matched to the relevant meter
connection with the same internal diameter as the meter connections.

The pipe internal diameters shall be specified by the meter manufacturer. However, a difference in the
diameter of the connecting pipes and that of the meter may result in a measurement uncertainty incompatible
with the precision desired and should be avoided.

7.21.2.2 Measuring section straight lengths
Straight lengths of pipe shall be provided both upstream and downstream of the meter, and upstream and

downstream of the pressure tappings, in accordance with Figure 2, where D is the internal diameter of the
pipework of the measuring section.

© I1SO 2005 — All rights reserved 15
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1 differentigl manometer

C  water megter (for concentric meters, C is the water meter plus manifold)
P, and P, the planes of the pressure tappings

2@  Flow diregtion.
b Measurinp section.

L>15D; Ly ¥ 10 D; L, > 5 D where D is the internal diameter of the pipe-work;

Figure 2 — Layout of the measuring section

7.21.2.3 Pesign of measuring-section pressure tappings

Pressure tappings of similar design and dimensions shall be fitted to the inlet and outlet pipes of the
measuring section.

7.21.2.4 Measurement of static differential pressure

Each group |of pressure tappings in_the same plane shall be connected by a leak-free tube to one limb| of a
differential pressure measuring device; e.g. a manometer or a differential pressure transmitter. Provision |shall
be made for|clearing air from the measuring device and connecting tubes.

7.3 Test procedure

7.3.1 Determination of pressure loss attributable to pipe lengths for water meters — Measurement 1

7311 Measure the pressure loss of the upstream and downstream pipe lengths (Ap4) prior to the ftests
proper. This 1s/done by joining the upsiream and downsiream pipe faces together In the absence of the meter
(carefully avoiding joint protrusion into the pipe bore or misalignment of the two faces), and measuring the
pressure loss of the pipe measuring section for the specified flowrate [see Figure 3 a)].

NOTE The absence of the water meter will shorten the measuring section. If telescopic sections are not fitted on the
test rig, the gap may be filled by inserting, at the downstream end of the measuring section, either a temporary pipe of the
same length and internal diameter as the pipe lengths, or the water meter itself.

7.31.2 Calculate the pressure loss for the pipe lengths as shown in Figure 3 a).
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7.3.2 Measurement and calculation of the actual Ap of a water meter — Measurement 2

7.3.21 At the same test flowrates used to determine the pipe pressure losses, in the same installation,
with the same pressure tappings and the same differential pressure measuring device, but with the water
meter in position, measure the differential pressure, Ap,, across the measuring section [see Figure 3 b)].

7.3.2.2 Calculate the overall pressure loss for the pipe lengths + meter using the calculations shown in
Figure 3 b).
7.3.2.3 Calculate the actual pressure loss, Ap, of the water meter at a given flowrate by making the

subtraction Ap = Ap, — Ap;.

7.3.2.4 If required, the value arrived at may be converted to the pressure loss correspohding to, e.g. the
05 of the water meter by reference to the square law formula as follows:

pressure loss at O3 = [(Q3)2/(test flowrate)?] x measured pressure loss
Where it has been established that the pressure loss of the meter will follow the, square law, the gressure loss
shalll be tested at O3 only. When it is suspected that a pressure loss peak accurs below O3, the gressure loss
shalllbe determined between Q, - O3, starting at O and increasing the flowrate by max. 0,1 x Q3. After QO3 is
reached, the flow rate shall be decreased by max. 0,1 x Q.

7.3.2.5 If the maximum pressure loss is likely to occuf)at a flowrate other than Qg, additional
meagurements shall be made at the appropriate flowrate using-the above procedure,

7.3.3 Maximum uncertainty

The maximum expanded uncertainty in the results 6f*the measurement of pressure loss shall bge 5 % of the
meagured pressure loss, with a coverage factor of\e-= 2.

7.4 | Acceptance criteria

The [pressure loss of the meter shall not exceed 0,063 MPa (0,63 bar) at any flowrate between O and 04
inclugive.
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Ap, = Pressure loss of up and downstream.of pipe lengths + water meter.
Apy = (ApLy +APL 4+ Ap i cier)-
o Apy = Apy q (ApLy + ApLy + Apeigd 5(ApLy + ApLq) = Apperer.

b) Measurement 2

Key
differentigl manofmeter
2 water mefer inndownstream position (or temporary pipe)

water meter

8  Flow direction.
Measuring section.

Figure 3 — Pressure-loss measurement
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8 Durability tests
8.1 Continuous flow test

8.1.1 Object of test

The purpose of the test is to verify that the water meter is durable when subjected to continuous, permanent
and overload flow conditions.

The test consists of subjecting the meter to constant flowrate of 05 or O, for a specified duration, according to
Table—4-

8.1.21 Preparation

8.1.2.1 Description of the installation
The |nstallation consists of:
a) p water supply (non-pressurized, pressurized tank; pump; etc.);

b) pipework.
8.1.2.2 Pipework

8.1.4.2.1 Description

In aqdition to the meter or meters to be tested, the pipework shall comprise:
a) pflow-regulating device;

b) pne or more isolating valves;

c) pdevice for measuring the water temperature at the meter inlet;

d) means for checking the flowrate.and duration of the test;

e) Hevices for measuring pressure at the inlet and outlet.

The fifferent devices shall.-not cause cavitation phenomena.

8.1.4.2.2 Precautions to be taken

The meter and-connecting pipes shall be bled of air.

8.1.3 Testprocedure

a) efore commencing the continuous endurance test_measure the errors (nf inriir\nfinn) of the meters as

described in 5.8 and at the same flowrates.

b) Mount the meters either singly or in batches in the test rig in the same orientations as those used in the
determination of the intrinsic error of indication tests (see 5.7.4).

c) Carry out the following tests:
— For meters with O3 < 16 m3/h, run the meter at a flowrate of Q, for a period of 100 h.

— For meters with 05 > 16 m3/h, run the meter at a flowrate of O, for a period of 200 h and at Q5 for a period
of 800 h.
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d)

pressure at the outlet of each meter shall be high enough to prevent cavitation.

e)

and at the same flowrates.

f)

)]

Calculate the relative errors (of indication) for each flowrate.

obtained after test f).

During the endurance tests the meters shall be held within their rated operating conditions and the

After the continuous endurance test, measure the errors (of indication) of the meters as described in 5.8

For each flowrate, subtract the error of indication obtained before test a) from the error of indication

8.14 Tole
8.1.4.1

The relative
and stopping

8.1.4.2

8.14.3
the product

To satisfy th
may be useq

8.1.5 Test

rances
The flowrate shall be kept constant throughout the test at a predetermined level.

variation of the flowrate values during each test shall not exceed + 10 % (excepf when stz

~

The specified duration of the test is a minimum value.

The actual volume discharged at the end of the test shall not be less than that determined
bf the specified nominal flowrate of the test and the specified nomiinal duration of the test.

to check the flowrate.

readings

During the t

once for every shorter period if the test is so divided:

a) waterp
b)

c) waterte
d) flowrate]
e)

f)  volume

8.1.6 Accéptance-criteria

water pressure downstream of the meter(s);

test mefer readings;

st the following readings from the test rig shall\be recorded at least once every 24 hour perig

essure upstream of the meter(s);

mperature upstream of the meter(s);

passed by.the meter(s).

rting

from

s condition, sufficiently frequent corrections to the flowrate.shall be made. The flow meters on test

d, or

After the cor

g) The variation in the error curve shall not exceed:

— 3 % for flowrates in the lower zone (04 < 0 < 0,) and

1,5 % for flowrates in the upper zone (0, < O < Q,).

For the purpose of these requirements the mean values apply.

h) The error curves shall not exceed a maximum error limit of:

— +6 % for flowrates in the lower zone (04 < Q < 0,) and

20
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+2,5% for flowrates in the upper zone (0,

temperature between 0,1 °C and 30 °C, or

temperature greater than 30 °C.

8.2 Discontinuous flow test

+3,5% for flowrates in the upper zone (0,

ISO 4064-3:2005(E)

< Q< Q,) for meters intended to meter water with a

< Q < Qy) for meters intended to meter water with a

NOTE This test is applicable only to meters with 05 < 16 m3/h and to combination meters, according to Table 1.
Table 1 — Endurance tests
Tempera- | Permanent Test Test water Type of Number of | Duration |-Period of|| Duration of
ture class flowrate flowrate |temperature test interruptions of operation|| start-up
O3 +5°C pauses at test and
flowrate || rundown
T3pand |0, < 16 m3h 0, 20 °C Dis- 100 000 15s 15s 0,15 [0;]% s
50 10) 20 °C continuous — — 100 h with a
4 .
Continuous minimum of
1s
05> 16 m3h O 20°C Continuous — — 800 h —
0, 20 °C Continuous — — 200 h —
Combpination | 0, > 16 m3h | 0 > 2 x O, 20°C Dis; 50 000 15s 15s 3to6s
meters continuous
Alllother 0, <16 m3/h 0, 50 °C Dis- 100 000 15s 15s 0,15[057 s
classes 0 0,9 x MAT (\eontinuous — — 100 h ;
4 ; with a
Continuous minimum of
1s
05> 16 m3h O 50°°C Continuous — — 800 h —
0, 0,9 x MAT [ Continuous — — 200 h —
a [0,] is the number equal to the valye-0f'Q, expressed in m3/h.
8.2.1 Object of test
The purpose of the)test is to verify that the water meter is durable when subjected to cyclic flow cgnditions.
The test consisis of subjecting the meter to the specified number of starting and stopping flowrate cycles of
shorf duration, the constant test flowrate phase of each cycle being kept at the specified flowrate, O,
throyghoutithe duration of the test.

8.2.2 Preparation

8.2.2.1

The installation consists of:

a)

b)

© I1SO 2005 — All rights reserved

pipework.

Description of the installation

a water supply (non-pressurized, pressurized tank; pump; etc.);
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8.2.2.2

Pipework

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

In addition to the meter(s), the pipework shall comprise:

one flow-regulating device (per line of meters in series, if necessary);
one or more isolating valves;

a device for measuring the temperature of the water upstream of the meters;

a)
b)
c)
d) means
e) one floy
f)  devices
The differen
8223 P

The meter(s

The flow valfiation during the repeated opening and closing operations'shall be progressive, so as to prg

water hamm

8224 F

A complete

a) A periog
b) A periog
c) A periog
d) A periog

The test prg
and the tota

8.2.3 Test

or checking the flowrate, the duration of cycles and the number of cycles;
-interrupting device for each line of meters in series;

for measuring pressure at the inlet and outlet.

devices shall not cause cavitation phenomena or other types of parasitic' wear of the meter(s
fecautions to be taken

and connecting pipes shall be suitably bled of air.

er.

owrate cycles
tycle comprises the following four phases:

from zero to test flowrate Q.
at constant test flowrate Q.
from the test flowrate O4to zero.

at zero flowrate.

gramme shallspecify the number of flowrate cycles, the duration of the four phases of a g
volume to be.discharged.

procedure

8.2.3.1

a)

Tesiprocedureforaltypesof meter

bvent

ycle,

described in 5.8 and at the same flowrates.

b)

determination of the intrinsic error of indication tests (see 5.7.4).

c)
downstr

d)

22

eam of the meters high enough to prevent cavitation in the meters.

Adjust the flowrate to within the specified tolerances.

Before commencing the discontinuous endurance test, measure the errors (of indication) of the meters as

Mount the meters either singly or in batches in the test rig in the same orientations as those used in the

During the tests, hold the meters within their rated operating conditions and with the pressure
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e) Run the meters at the conditions shown in Table 1.

f)  Following the discontinuous endurance test, measure the final errors (of indication) of the meters as
described in 5.8 and at the same flowrates.

g) Calculate the relative errors (of indication) for each flowrate.

h) For each flowrate, subtract the value of intrinsic error of indication obtained before test a) from the error of
indication obtained after test g).

8.2.3.2 Specific test for combination meters

Afternl undergoing the procedure described in 8.2.3.1, a combination meter shall undergo an enfdurance test
simulating service conditions, under the following conditions:

a) [est flowrate: at least twice the change-over flowrate, 0,, determined using increasing flowrates;

b) [ype of test: discontinuous;

c) humber of interruptions: 50 000;

d) Huration of stop: 15 s;

e) Huration of running at the test flowrate: 15 s;

f)  Huration of acceleration and deceleration: minimum 3 s;, maximum 6 s.
8.2.4 Tolerances

8.24.1 Tolerance on flowrate

The frelative variation of the flow valuessshall not exceed + 10 % outside the opening, closing ahd stoppage
periqds. The meters on test may be used’to check the flowrate.

8.24.2 Tolerance on test timing
The folerance on the specified duration of each phase of the flow cycle shall not exceed + 10 %.
The folerance on the-{otal test duration shall not exceed + 5 %.

8.2.4.3 Tolerance on the number of cycles

The [number* of cycles shall not be less than that stipulated, but shall not exceed this number by more
than|1,%:

8.24.4 Tolerance on actual volume discharged

The actual volume discharged throughout the test shall be equal to half the product of the specified nominal
test flow times the total theoretical duration of the test (operating periods plus transient and stoppage periods
with a tolerance of £ 5 %).

This level of precision can be obtained by sufficiently frequent corrections of the instantaneous flows and
operating periods.

© IS0 2005 — Al rights reserved 23


https://standardsiso.com/api/?name=2819f2a3cbaf1284c8b6f147c578b42f

ISO 4064-3:2005(E)

8.2.5 Testreadings

During the test the following readings from the test rig shall be recorded at least once every 24 hour period, or
once for every shorter period if the test is so divided:

a) line pressure upstream of the meter/s;
b) line pressure downstream of the meters;

c) line temperature upstream of the meters;

d) flowratef
e) duratior] of the four phases of the cycle of the discontinuous flow test;
f)  number|of cycles;

g) readings of the test meter/s;

h) volume jpassed by the meters.

8.2.6 Acceéptance criteria
After the cydlic endurance test:
a) The varfation in the error curve shall not exceed:
— 3 % for flowrates in the lower zone (04 < 0 < 0,) and
— 1,5 % fqr flowrates in the upper zone (0, < O < Qy):
For the purpose of these requirements the mean-values shall apply.

b) The errgr curves shall not exceed a maximum error limit of:

— *6 % fqr flowrates in the lower zone(@4 < 0 < 0,) and

— *+2,5%| for flowrates in the supper zone (0, < O < Q,) for meters intended to meter water wjth a
temperature between 0,1 °G-and 30 °C or

— 3,5 %| for flowrates 4n)the upper zone (0, < O < Q,) for meters intended to meter water wjth a
temperature greater than 30 °C.

9 Perfolmance tests for electronic water meters and mechanical meters fitted with
electronig devices

9.1 Introduction

This clause defines the performance tests that are intended to verify that water meters with electronic devices
perform and function as intended in a specified environment and under specified conditions. Each test
indicates, where appropriate, the reference conditions for determining the intrinsic error.

These performance tests are additional to the tests described in Clause 8 and apply to complete meters, to
separable parts of a water meter, and, if required, to ancillary devices.

When the effect of one influence quantity is being evaluated, all other influence quantities should be held at
the reference conditions (see Clause 4).
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The pattern approval tests specified in this section may be carried out in parallel with the tests specified in
Clause 8, using an example of the same model of the water meter, or its separable parts.

9.2 General requirements

9.2.1 Environmental classification

For each performance test, typical test conditions are indicated; they correspond to the climatic and
mechanical conditions to which water meters are exposed.

W ater—meters—withelectronic_devices are divided into three classes nr\r\nrding tothese environmental

conditions:

— C[lass B:  for fixed meters installed in a building;
— [lass C:  for fixed meters installed outdoors;
— Class I: for mobile meters.

The japplicant for pattern approval may also indicate specific environmental conditions in the ddcumentation
supglied to the metrology service, based on the intended use of the meter. In this case, the metrglogy service
will ¢arry out performance tests at severity levels corresponding to<these environmental conditions. These
severity levels shall not be less than Class B.

In al| cases the metrology service shall verify that the conditions of use are met.

NOTE Meters that are approved at a given severity level*are also suitable for lower severity levels.
9.2.2 Electromagnetic environments

Watgr meters with electronic devices are divided into two electromagnetic environment classes:
— [lass E1: residential, commercialand light industrial;

— [lass E2:  industrial.

9.2.3 Reference conditions

Refdrence conditions.are listed in Clause 4.

9.2.4 Test volumes for measuring error of indication of a water meter

Somg influence quantities should have a constant effect on the error of indication of a water mefer and not a
propprtional effect related to the measured volume.

In other tests the effect of the influence quantity applied to a water meter is related to the measured volume. In
these cases, in order to be able to compare results obtained in different laboratories, the test volume for
measuring the error of indication of the meter shall correspond to that delivered in one minute at the over-load
flowrate Q,.

However, some tests may require more than one minute, in which case they shall be carried out in the
shortest possible time, taking into consideration the measurement uncertainty.
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9.2.5

Influence of the water temperature

Dry heat, cold and damp heat tests are concerned with measuring the effects of ambient air temperature on
the performance of the meter. However, the presence of the measurement transducer, filled with water, may
also influence heat dissipation in electronic components.

If the meter has a value Q5 < 16 m3/h, the meter should have water passing through it at the reference
flowrate and the error of indication of the meter shall be measured with the electronic parts and the
measurement transducer subjected to the reference conditions.

Optionally, a simulation of the measurement transducer may be used for testing all electronic components.

Where simufmmmm-WMnose
electronic dgvices, which are normally attached to the flow or volume sensor, and the reference conditions
shall be applied during the tests.

9.2.6 Equipment under test (EUT)

9.2.6.1 General

For the purpose of testing, the EUT shall be categorized as one of the cases;-A to E, according t¢ the

technology described in 9.2.6.2 to 9.2.6.5, and the following requirements shall apply:

— Case Al no performance test (as mentioned in this section) is required;

— Case B] the EUT is the complete meter; the test shall be carried out with water in the volume or flow or
volume [sensor;

— Case C] the EUT is the measurement transducer; the.test shall be carried out with water in the voJume
or flow ¢r volume sensor;

— Case D] the EUT is the electronic calculator jncluding the indicating device or the ancillary devicg; the
test shall be carried out with water in the volume or flow or volume sensor;

— Case El the EUT is the electronic calculator including the indicating device or the ancillary devicg; the
test may be carried out with simulated measurement signals without water in the volume or flgw or
volume [sensor.

9.2.6.2 Vplumetric meters and turbine water meters

a) The mefer is not fitted with electronic devices: Case A

b) The mepsurementtransducer and the electronic calculator including
the indi¢ating device are in the same housing: Case B

c) The mepsurement transducer is separate from the electronic calculator,
but not ftted-with—etectroniedeviees: Ca A

d) The measurement transducer is separate from the electronic calculator
and fitted with electronic devices: Case C

e) The electronic calculator including the indicating device is separate from the
measurement transducer and simulation of the measurement signals is not possible: Case D

f)  The electronic calculator including the indicating device is separate from the
measurement transducer and simulation of the measurement signals is possible: Case E
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9.2.6.3 Electromagnetic water meters

a) The measurement transducer and the electronic calculator including the
indicating device are in the same housing: Case B

b) The flow or volume sensor, consisting only of the pipe, the coil and the two
meter electrodes, is without any additional electronic devices: Case A

c) The measurement transducer including the flow or volume sensor is separate
from the electronic calculator and in one housing: Case C

d) The electronic calculator including the indicating device is separate from
he measurement transducer and simulation of the measurement signals is
not possible: Case D

9.2.4.4 Ultrasonic water meters, Coriolis water meters, fluidic water meters, etc!

a) [The measurement transducer and the electronic calculator including the indicatifng
Hevice are in the same housing: Case B

b) [The measurement transducer is separate from the electronic calculator‘and fitted
ith electronic devices: Case C

c) [The electronic calculator including the indicating device is separate from
he measurement transducer and simulation of the measurement signals
s not possible: Case D

9.2..5 Ancillary devices

a) [The ancillary device is a part of the meter, a part-of the measurement transducer
br a part of the electronic calculator: Cases Ato E
ee above)

—
(4}

b) [The ancillary device is separate from the meter, but not fitted with electronic
Hevices: Case A

c) [The ancillary device is separatexfrom the meter, a simulation of the input signals
s not possible: Case D

d) [The ancillary device is(Separate from the meter, a simulation of the input
signals is possible: Case E

9.3 | Climatic and.mechanical environment
9.3.1 Dry heat (non-condensing)

9.3.1.1 Test conditions

Test conditions shall be applied as set out in Table 2.

Table 2 — Influence factor: dry heat (non-condensing)

Environmental class: B; C; |
Severity level (see OIML D 11): 3

Air temperature: 55°C+2°C
Duration: 2h
Number of test cycles: 1
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9.3.1.2 Object of test

The purpose of the test is to verify that the meter complies with the requirements in 6.7.5 of ISO 4064-1:2005,
during the application of high ambient temperatures.

9.3.1.3  Preparation
The testing arrangements shall be in accordance with IEC 60068-2-2.

Guidance on testing arrangements is given in IEC 60068-3-1 and IEC 60068-1.

9.3.1.4 Test procedure in brief

a) No pre-gonditioning is required.

(2]

b) Measure the error of indication of the EUT at the reference flowrate and at the following-test conditior]s:
1) at the reference air temperature of 20 °C + 5 °C, before conditioning the EUT;

2) at @n air temperature of 55 °C + 2 °C, after the EUT has been stabilized-at this temperature for a
perjod of 2 h;

3) at the reference air temperature of 20 °C + 5 °C, after recovery ofthe EUT.
c) When measuring the error of indication, follow the requirements.ef5.8.
d) Apply tHe reference conditions during the test unless otherwise specified.

e) Calculate the relative error of indication for each test ¢ondition.
9.3.1.5 Afrceptance criteria

During the application of the test conditions:

— all the flinctions of the EUT shall operate as designed and

— the errof of indication of the EUT,,.at the test conditions, shall not exceed the MPE of the “upper zonef.

9.3.2 Cold

9.3.2.1 Test conditions

Test conditigns shall\be applied as set out in Table 3.

Table 3—inftuence factor—coid

Environmental class: B C;
Severity level 1 3

(see OIML D 11):

Air temperature: +5°C+3°C -25°C+3°C
Duration: 2h

Number of test cycles: 1
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9.3.2.2 Object of test

The purpose of the test is to verify that the meter complies with the requirements in 6.7.5 of ISO 4064-1:2005,
during the application of low ambient temperatures.

9.3.2.3 Preparation

The testing arrangements shall be in accordance with IEC 60068-2-1, IEC 60068-3-1 and IEC 60068-1.

9.3.2.4 Test procedure in brief

9.3.2

During the application/of the test conditions:

Do not pre-condition the EUT.

Measure the error of indication of the EUT at the reference flowrate (actual or simulated
reference air temperature.

Stabilize the air temperature at either — 25 °C (severity level 3) or + 5 °C (severity level 1) fo
D h.

Measure the error of indication of the EUT at the reference flowrate” (actual or simulate
emperature of either — 25 °C (severity level 3) or + 5 °C (severity level 1).

Measure the error of indication of the EUT at the referenee“flowrate (actual or simulated
Feference air temperature, after recovery of the EUT.

Calculate the relative error of indication at each test condition.

Check that the EUT is functioning correctly.

.5 Additional requirements

volume sensor, the water temperature shall be held at the reference temperature.

When measuring the errors™(of indication), the installation and operational conditions
Clause 5 shall be followed-and the reference conditions shall be applied unless otherwise spg

.6 Acceptance gcriteria

bl the functions of the EUT shall operate as designed and

heelative error of indication of the EUT, at the test conditions, shall not exceed the MPE

and at the

r a period of

d) at an air

and at the

f the measurement transducer is included in the EUT, and it is necessary to have water in the flow or

Hescribed in
cified.

bf the “upper

zone”.

9.3.3 Damp heat, cyclic (condensing)

9.3.3.1 Test conditions

Test

conditions shall be applied as set out in Table 4.
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Table 4 — Influence factor: damp heat, cyclic (condensing)

Environmental class: B C;l

Severity level

(see OIML D 11): 1 2

Upper air temperature: 40°C+t2°C 55°C+2°C

Lower air temperature: 25°C+3°C 25°C+3°C

Humidity 2: >95 %

Humidity 2: 93 % +3 %

Duration: 24 h

Number of test cycles: 2

8  See9.3.3.4b).

9.3.3.2 Opject of test

The purposg of the test is to verify that the meter complies with the requirements,in 6.7.5 of ISO 4064-1:2

after applyin

9333 P

i conditions of high humidity, combined with cyclic temperature ¢hanges.

Feparation

The testing arrangements shall be in accordance with IEC 60068-2-30:1999 and IEC 60068-3-4.

9334 T

The perform

bst procedure in brief

Aance, conditioning and recovery of the EUTyand its exposure to cyclic temperature changes U

damp heat gonditions shall be in accordance with IEC 60068-2-30.

The test pro
a) to c).

jramme consists of steps a) to f) below. The power supply to the EUT is switched off during s

a) Pre-condition the EUT.

b) Expose
temperd
relative
and at

the EUT to cyclic tempeérature variations between the lower temperature of 25 °C and the U

humidity above(95% during the temperature changes and during the phases at low tempere
93 % at the“wupper temperature phases. Condensation should occur on the EUT during

tempergture rise,

c) Allow the EUT 0 recover.

d) Afterree

e) Calculate the relative error of indication.

f) Check t

hat the EUT is functioning correctly.

9.3.3.5 Additional requirement

005,

nder

teps

pper

ture 55 °C (environmental classes C and 1) or 40 °C (environmental class B). Maintaining the

ture,
the

When measuring the errors of indication, the installation and operational conditions shall be in accordance

with Clause

30

5 and the reference conditions shall be applied unless otherwise specified.
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9.3.3.6  Acceptance criteria

After the application of the test conditions:

— all the functions of the EUT shall operate as designed and

— the error of indication of the EUT, at the test conditions, shall not exceed the MPE of the “upper zone”.

9.3.4 Vibration (random)

9.3.41— Testconditions

Test

conditions shall be applied as set out in Table 5.

Table 5 — Disturbance: vibration (random)

Environmental class: |

Test severity (OIML D 11): 2
Frequency range: 10 Hz t0/150 Hz
Total RMS level: 7 ms—2
ASD level 10 to 20 Hz: 1 m2s3
ASD level 20 to 150 Hz: — 3 dB/octave
Number of axes tested: 3
Duration per axis: 2 min

9.3.4.2 Object of test

The
after

purpose of the test is to verifytthat the EUT complies with the requirements in 6.7.5 of 1ISO
the application of random vibrations.

9.3.43 Preparation

The

esting arrangements shall be in accordance with IEC 60068-2-64 and IEC 60068-2-47.

9.3.4.4 Test procedure in brief

a)

f)

Mountsthe EUT on a rigid fixture by its normal mounting means, such that the gravitational
he”same direction as it would in normal use. However, if the gravitational effect is insignifid

#064-1:2005

force acts in
ant, and the

meter is not marked “H” or “V”, the EUT may be mounted in any position.

Apply random vibrations, over the frequency range 10 Hz to 150 Hz, to the EUT, in three mutually

perpendicular axes in turn, for a period of 2 min per axis.

Allow the EUT a period for recovery.

Examine the EUT for correct functioning.

Measure the error of indication of the EUT at the reference flowrate.

Calculate the relative error of indication in accordance with Annex A.

© I1SO 2005 — All rights reserved
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9.3.4.5 Additional requirements

a) Where the flow or volume sensor is included in the EUT, it shall not be filled with water during the
application of the disturbance.

b) The power supply to the EUT shall be switched off during steps a) and b) of 9.3.4.4.

c) During the application of the vibrations the following conditions shall be met:

— total RMS level: 7 ms—2
— ASD level 10 Hz to 20 Hz: 1 m2s-3
— ASD level 20 Hz to 150 Hz: — 3 dB/octave.

d) When measuring the error of indication of the EUT, the installation and operational conditions descfibed
in Claude 5 shall be followed and the reference conditions shall be applied, unless otherwise specified.

9.3.4.6 Arceptance criteria

After the application of the test conditions:

— all the flinctions of the EUT shall operate as designed and
— the errof of indication of the EUT, at the test conditions, shall notiexceed the MPE of the “upper zonef.

9.3.5 Mechanical shock

9.3.5.1 Test conditions

Test conditigns shall be applied as set out in Table-6:;

Table 6.—Disturbance: mechanical shock

Environmental.class: |
Test severity(see OIML D 11): 2
Heightof-fall (mm): 50
Numiber of falls (on each bottom edge): 1

9.3.5.2 Orject of test

The purpose of the test is to verify that the meter complies with the requirements in 6.7.5 of ISO 4064-1:2005
after the application of a mechanical shock.

9.3.5.3 Preparation

The testing arrangements shall be in accordance with IEC 60068-2-31 and IEC 60068-2-47.

9.3.5.4 Test procedure in brief
a) The EUT shall be placed on a rigid level surface in its normal position of use and tilted towards one

bottom edge until the opposite edge of the EUT is 50 mm above the rigid surface. However, the angle
made by the bottom of the EUT and the test surface shall not exceed 30°.

32 © ISO 2005 — All rights reserved


https://standardsiso.com/api/?name=2819f2a3cbaf1284c8b6f147c578b42f

ISO 4064-3:2005(E)

Allow the EUT to fall freely on to the test surface.

Repeat steps a) and b) for each bottom edge.

Allow the EUT a period for recovery.

Examine the EUT for correct functioning.

Measure the error of indication of the EUT at the reference flowrate.

Calculate the relative error of indication.

9.3.£I.5 Additional requirements

Where the flow sensor is part of the EUT, it shall not be filled with water during‘the appli
Histurbance.

The power supply to the EUT shall be switched off during steps a), b) and c)'0f9.3.5.4.

When measuring the errors (of indication), the installation and opgerational conditions

Wwith two reference temperatures, will be only tested at lowest reference temperature.

9.3.5.6 Acceptance criteria

After| the application of the disturbance and recovery:

9.4

9.4.1

9.4.1

Test

bl the functions of the EUT shall operate as designed and

he error of indication of the EUT, at the test conditions, shall not exceed the MPE of the “upp
Electromagnetic environment
Electrostatic discharge

A Test conditions

conditions shall-be-applied as set out Table 7.

Table 7 — Disturbance: electrostatic discharge

cation of the

Hescribed in

Clause 5 shall be followed and the reference conditions shall be<applied unless otherwise specified.
Meters not marked either “H” or “V”, will only be tested with the flow axis in horizontal orientation. Meters

er zone”.

Environmental class: E1; E2
Test voltage (contact mode) 6 kV
Test voltage (air mode): 8 kV

Number of test cycles:

measurement.

vertical coupling plane.

At each test point, at least ten direct discharges shall be applied at intervals of at
least 1 s between discharges, during the same measurement or simulated

For indirect discharges, a total of ten discharges shall be applied on the horizontal
coupling plane, and a total of ten discharges for each of the various positions of the
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9412 O

bject of test

The purpose of the test is to verify that the meter complies with the requirements in 6.7.5 of ISO 4064-1:2005,
during the application of direct and indirect electrostatic discharges.

9.41.3

Preparation

The testing arrangements shall be in accordance with IEC 61000-4-2.

9414

a) Measur

b) Charge
capacitq
via a 33
includes

c) Measur

d) Calcula

e) Calcula
the eleg

9415 A

a)

b) In case
the rate
zero du

c)
shall be

9416 A

After the apy

Test procedure in brief

During the measurement of the error of indication, the EUT shall be subjected to the reference flowra

b the error of indication of the EUT before applying the electrostatic discharges.

a capacitor of 150 pF capacitance by means of a suitable d.c. voltage source, then discharg
r through the EUT by connecting one terminal of the supporting chassis to ground‘and the
0 ohms resistor, to surfaces of the EUT which are normally accessible to the-operator. Thq
the paint penetration method, if appropriate.

b the error of indication of the EUT during the application of the electrostatic discharges.

e the error of indication of the EUT for each test condition.

e the significant fault by subtracting the error of indication of-the’ meter measured before app
trostatic discharges from that measured after the applying.the electrostatic discharges.

dditional procedural requirements

5 where a specific meter design has beenproven to be immune to electrostatic discharge,
1 operating conditions for flowrate, the metrological authority shall be free to choose a flowr3
ing the electrostatic discharge test.

b the
bther
test

lying

e.

vithin
te of

When measuring the error of indication, ‘the installation and operational conditions described in Clajse 5

all the fuinctions of theCEUT shall operate as designed;

the diffd

followed and the reference conditions shall be applied unless otherwise specified.

cceptance criteria

lication of the disturbance

rence between the relative error of indication, obtained during the application of the electro

dischargesand that obtained before the test, under reference conditions, shall not exceed one half
MPE ofsrthe ‘upper zone”;

static
f the

for tests at zero flowrate the water meter totalization shall not change by more than the value of the

verificat

ion scale interval.

9.4.2 Electromagnetic susceptibility

9.4.2.1

Test conditions

Test conditions shall be applied as set out in Table 8.

34
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Table 8 — Disturbance: electromagnetic radiation

Environmental class: E1 E2
Frequency range: 26 MHz to 1 000 MHz
Field strength: 3V/m 10 V/m
Modulation: 80 % AM, 1 kHz, sine wave

9.4.2.2 Object of test

The purpose of the test is to verify that the meter complies with the requirements in 6.7.5 of 1IS©4064-1:2005,
durirjg exposure to radiated electromagnetic fields.

9.4.2.3 Preparation

The [esting arrangements shall be in accordance with IEC 61000-4-3 and ENV 50204.

9.4.24 Test procedure in brief
a) [The EUT and its external cables of at least 1,2 m length shall besubjected to radiated RF fielgds.

b) [The preferred transmitting antenna is a biconical antenna fer the frequency range 26 MHz|to 200 MHz
bnd a log-periodic antenna for the frequency range 200 MKz to 1 000 MHz.

c) [The test is performed as 20 partial scans with vertical antenna and 20 partial scans with horizontal
bntenna. The start and stop frequencies for each scan are listed in Table 9.

d) Puring each scan, the frequency shall be stepped in steps of 1 % of actual frequency, uyntil the next
frequency of the table is reached. The dwell time at each 1 % step shall be the same. The dwell time
Hepends on the resolution of the RVM\measurement but shall be equal for all carrier frequé¢ncies in the
Scan.

Table 9 — Start and stop carrier frequencies

MHz MHz MHz
26 150 435
40 160 500
60 180 600
80 200 700
100 250 800
120 350 934
144 400 1 000

9.4.2.5 Determination of intrinsic error

Determination of the intrinsic error at reference conditions is commenced at the start frequency, and is
terminated when the next frequency in Table 9 is reached.

a) Measure the intrinsic error of indication of the EUT at reference conditions before applying the
electromagnetic field.
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b) Apply the electromagnetic field according to required severity level.

c) Start a new measurement of the error of indication for the EUT.

d) Step the carrier frequency until the next frequency in Table 9 is reached.

e) Stop the measurement of the error of indication for the EUT.

f)  Calculate the relative error of indication of the EUT.

g) Calculate the significant fault as the difference between the intrinsic error of indication from step a) and

the erro
h) Change
i) Repeat

9.426 A

a) When :Leasuring the error of indication, the EUT shall be subjected to the reference flowrate.

b) When
shall be

c) If aspe
rated oy
during t

9427 A

After the apy

— all the flinctions of the EUT shall operate as designed;

— the diffe
frequen

not excg¢ed one half of the MPE in the “upper.zone”;

— during t
of the v

9.4.3 Static magnetic field

9.4.3.1 Test conditions

Test conditiq

r of indication from step e).

the potarization of the antenna.
steps b) to h).

dditional procedural requirements

easuring the error of indication, the installation and operational conditions,described in Clay
followed and the reference conditions shall be applied unless otherwisé-specified.

cific meter design has been proven to be immune to radiated electromagnetic fields, withi
erating conditions for flowrate, the approving authority shall be free to choose a flowrate of
ne electromagnetic susceptibility test.

cceptance criteria

lication of the disturbance

rence between the relative error of indication, measured during the application of each c
Ly band, and that obtained at the same flowrate before the test, under reference conditions,

psts applied at zero flowrate, the.water meter totalization shall not change by more than the
rification scale interval.

ns shall be applied as set out in Table 10.

Table 10 — Influence factor: influence of a static magnetic field

se 5

n the
zero

arrier
shall

alue

Type of magpet: ring magnet
External diarﬁeter: 70 mm =2 mm
Internal diameter: 32 mm £ 2 mm
Thickness: 15 mm

Material: anisotropic ferrite
Magnetization method: axial (1 north and 1 south)
Retentivity: 385 mT to400 mT
Coercive force: 100 kA/m t0140 kA/m
Intensity of magnetic field measured at less than 1 mm from the surface: 90 kA/m to 100 kA/m
Intensity of magnetic field measured at 20 mm from the surface: 20 kA/m
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9.4.3.2 Object of test

The purpose of the test is to verify that the meter complies with the requirements in 6.7.5 of ISO 4064-1:2005,
under the influence of a static magnetic field.

9.4.3.3 Preparation

The water meter shall be made operational in accordance with the rated operating conditions.

9.4.3.4 Test procedure in brief

a)

d)

9.4.3

During the application of the test conditions:

9.5

9.5.1

9.5.1

Test

The permanent magnet is placed in contact with the EUT at a position where the actio
magnetic field is likely to cause errors of indication that exceed the MPE and alter the gorred
bf the EUT. The location of this position is derived by trial and error and by acknowledging
construction of the EUT, and/or previous experience. Different positions of ‘the mag
nvestigated.

When a test position is identified, the magnet is immobilized at that positionand the error of
he EUT is measured at flowrate Q3.

When measuring the error of indication of the EUT, the installation(@nd operational condition
n Clause 5, shall be followed where appropriate and the referénce conditions shall be ap
btherwise specified. Meters not marked either “H” or “V”, willonly be tested with the flow axis
prientation. Meters with two reference temperatures, will be.only tested at lowest reference te

The position of the magnet, and its orientation, relative to the EUT, shall be measured and
bach test position.

.5 Acceptance criteria

bl the functions of the EUT shall operate as designed and

he indication error of the meter’shall not exceed the MPE of the “upper zone”.
Power supply
a.c. power voltage variation

A Test.conditions

conditions shall be applied as set out in Table 11.

n of a static
t functioning
he type and
net may be

indication of

s, described
plied unless
in horizontal
mperature.

recorded for

Table 11 — Influence factor: static deviations of the a.c. mains voltage

Environmental class: E1; E2

upper limit: U, + 10 %

Mains voltage: lower limit: Upor — 15 %

upper limit: £, +2 %

Mains frequency: lower limit: £, —2 %
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9512 O

bject of test

The purpose of the test is to verify that the meter complies with the requirements in 6.7.5 of ISO 4064-1:2005,

during static

9.5.1.3

deviations of the a.c. (single-phase) mains power supply.

Preparation

The testing arrangements shall be in accordance with IEC 61000-4-11.

Test procedure in brief

9.51.4

a) Expose
the EUT

b) Measur
Unom *7

c) Measur
Unom -]

d)

e) Checkt

9.51.5 A

a)

b) When measuring the errors of indication, the installation’and operational conditions described in Clay

shall be
9.51.6 A

After the apy

the indi
9.5.2 a.c.\

9.5.2.1

Test conditia

Calculate the relative error of indication at each test condition.

During the measurement of the error of indication, the EUT*shall be subjected to the reference flowra

all the flinctions of the EUT shall ©perate as designed;

Test conditions

5 % and lower mains frequency limit f,,,, — 2 %.

hat EUT is functioning correctly during the application of eachspower supply variation.

dditional procedural requirements

followed and the reference conditions shaltbe applied unless otherwise specified.

Cceptance criteria

lication of the test conditions:

ation error of the meéter shall not exceed the MPE of the “upper zone”.

yoltage dips.and'short interruptions

ns shall be applied as set out in Table 12.

Table 12 — Disturbance: short term interruptions and reductions in mains voltage

the EUT to power voltage variations and subsequently power supply frequency variation$; while
is operating under it's reference conditions.

b the indication error of the EUT, during the application of the upper mains_voltage | limit
0 % and upper mains frequency limit £, +2 %.

b the indication error of the EUT, during the application of the lower“mains voltage | limit

e.

seb5

Environmental class:

E1; E2

Test severity

100 % voltage interruption for 100 ms.
50 % voltage reduction for 200 ms.

Interruption:

100 % voltage interruption for a period equal to half a cycle.

Reduction:

50 % voltage reduction for a period equal to one cycle.

Number of test cycles:

At least ten interruptions and ten reductions, each with a minimum of 10 s between tests.
The interruptions are repeated throughout the time necessary to measure the error of
indication of the EUT and more than ten interruptions may be necessary
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9.5.2.2 Object of test

The purpose of the test is to verify that the meter, if mains powered, complies with the requirements in 6.7.5 of
ISO 4064-1:2005, during the application of short term, mains voltage interruptions and reductions.

9.5.2.3 Preparation

The testing arrangements shall be in accordance with IEC 61000-4-11.

9.5.2.4 Test procedure in brief

b) Measure the error of indication of the EUT during the application of at least 10 voltage-~interfuptions and
10 voltage reductions.

c) [Calculate the relative errors of indication for each test condition in accordance with¢Annex A.

d) PBubtract the error of indication of the meter measured before applying thexpower reductions from that
measured after the applying the power reductions.

9.5.2.5 Additional procedural requirements

a) |oltage interruptions and voltage reductions are applied throdghout the period required to measure the
error of indication of the EUT.

b) Moltage interruptions: the supply voltage is reduced from-its nominal value, U,
duration equal to half a cycle of line frequency.

om» 0 zero Voltage, for a

c) Moltage interruptions are applied in groups of ten.

d) Moltage reductions: the supply voltage is reduced from nominal voltage to 50 % of nominal yoltage for a
Huration equal to one cycle of the power supply frequency.

e) Moltage reductions are applied in groups of ten.

f)  Each individual voltage interruption or reduction is initiated, terminated and repeated at zero|crossings of
he supply voltage.

g) ['he mains voltage interruptions and reductions are repeated at least ten times with a time |nterval of at
east 10 s between_each group of interruptions and reductions. This sequence is repeated thfoughout the
Huration of the measurement of the error of indication of the EUT.

h) Puring the measurement of the error of indication the EUT shall be subjected to the referencq flowrate.

i)  When measuring the errors of indication, the installation and operational conditions described in Clause 5
shall be-followed and the reference conditions shall be applied unless otherwise specified.

i)  When the EUT is designed to operate over a range of supply voltage, voltage reductions and finterruptions
shall be initiated from the mean voltage of the range.

9.5.2.6 Acceptance criteria
After the application of the short time power reductions
— all the functions of the EUT shall operate as designed.

— the difference between the relative error of indication, obtained during the application of the short time
power reductions and that obtained at the same flowrate before the test, under reference conditions, shall
not exceed one half of the MPE of the “upper zone”.
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9.5.3 Surg

9.5.3.1

e immunity

Test conditions

Test conditions shall be applied as set out in Table 13.

Table 13 — Disturbance: surge transients

Environmental class:

E1 E2

Ports 1
not iny

1,2 Tr/50 Th ps®
line to ground £ 2 kV
line to line +1 k\V

por signal lines and data buses
olved in process control:

in prod
and cg

Ports directly involved in process, and

1,2 Tr/50 Th s
line to ground &2 kV
line to line +1 kV

ess measurement, signalling
ntrol:

d.c. input ports:

1,2 Tr/50 Th usP
line to ground + 0,5 kV
line to line +0,5kV

1,2 7r/50 Th usP
line to'ground + 0,5 kV
linenoAine +0,5kV

a.c. input ports:

1,2 Tr/50 Th ps
line to ground + 2 kV
line to line +1 kV

1,2 Tr/50 Th ps
line to ground + 4 kV
line to line +2 kV

a

Ad
specifig

b N(

discon

plicable only to ports interfacing with cables whose total length, aceording to the manufacturer's functional
ation may exceed 10 m.

t applicable to input ports intended for connection to a battery or a rechargeable battery that has to be removed or
ected from apparatus for recharging.

Apparatus
a.c. power i
using a typ
connected p

9.5.3.2

The purposq
under condit
if they are lo

9533 P

The testing arrangements shall be in accordance with IEC 61000-4-5.

vlith a d.c. power input port intended for use with an a.c./d.c. power adapter shall be tested o

Object of test

put of the a.c./d.c. power adapter specified by the manufacturer or, where none is so speg
cal a.c./d.c. power adapter. The(test is applicable to d.c. power input ports intended {
ermanently to cables longer than:10 m.

of the test is to verify\that the meter complies with the requirements of 6.7.5 of ISO 4064-1:2
hger than 10 m,

Ffeparation

h the
ified,
b be

005,

ions where surge transients are superimposed on the several lines, where the meter is connected,

9534 T

pstprocedure

Measure the indication error of the EUT at the reference flowrate (actual or simulated) during the application

of the surge

9.5.3.5

transient voltages.

Acceptance criteria

After the application of the surge transient voltages

all the functions of the EUT shall operate as designed;

the difference between the relative error of indication, obtained during the application of the surge

transient voltages and that obtained before the test, shall not exceed one half of the MPE of the “upper

zone”.
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9.5.4.1 Test conditions

Test conditions shall be applied as set out in Table 14.

ISO 4064-3:2005(E)

Table 14 — Disturbance: electrical fast transients/bursts

Environmental class: E1 E2
Ports for signal .Ilnes and data buses not involved in 1+ 500V @ +1000V
process control:

Ports directly involved in process, and in process

measurement, signalling and control: +500v# +2 0%
I/O d.c. power ports: +500VPb #2000 V
1/0 a.c. power ports: +1000V +2000V
Functional earth ports + 500 V-8 +1000V

manufacturer’s functional specification may exceed 3 m.

a8  Applicable only to ports interfacing with cables whose totdl)length, according to the

b Not applicable to input ports intended for connection to a/battéry or a rechargeable battery that
has to be removed or disconnected from apparatus for recharging.

Appagratus with a d.c. power input port intended for use'with an a.c/d.c. power adapter shall be t
a.c. power input of the a.c./d.c. power adapter spegified by the manufacturer or, where none is

bsted on the
50 specified,

using a typical a.c./d.c. power adapter. The testis applicable to d.c. power input ports int¢nded to be

conrlected permanently to cables longer than 10ym.

9.5.4.2 Object of test

The purpose of the test is to verify that the meter complies with the requirements of 6.7.5 of 1ISO 4
undgr conditions where electrical-bursts are superimposed on the mains voltage.

9.5.43 Preparation

The festing arrangements-shall be in accordance with IEC 61000-4-4.

9.54.4 Test procedure in brief

a) Measure the error of indication of the EUT before applying the electrical bursts.

b) Measure the error of indication of the EUT during the application of bursts of transient volta

Houble exponential waveform.

064-1:2005,

pe spikes, of

c) Calculate the relative error of indication for each condition.

d) Subtract the error of indication of the meter measured before applying the bursts from that measured after

the applying the bursts.

9.5.4.5 Additional procedural requirements

a) Each spike shall have an amplitude (positive or negative) of 1 000 V, phased randomly, with a rise time of

5 ns and a half amplitude duration of 50 ns.

b) The burst length shall be 15 ms, the burst period (repetition time interval) shall be 300 ms.
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c) All bursts shall be applied in symmetrical mode and asymmetrical mode during the same measurement of

the error of indication of the EUT.

d) During the measurement of the error of indication the EUT shall be subjected to the reference flowrate.

e) When measuring the error of indication, the installation and operational conditions of the EUT, described

in Clause 5, shall be followed and the reference conditions shall be applied unless otherwise specified.

9.5.4.6 Acceptance criteria

After the application of the bursts

— all the flunctions of the EUT shall operate as designed;

— the diffgrence between the relative error of indication, obtained during the application of thé |bursty and

that obtained before the test, shall not exceed one half of the MPE of the “upper zone”.
9.5.5 d.c. power voltage variation

9.5.5.1 Test conditions

Test conditigns shall be applied as set out in Table 15.

Table 15 — Influence factor: static deviations of-the d.c. voltage

Environmental class: E1; E2

External d.c. voltage: Upper limit: U, + 10 %

Lower limit: U, o, — 15 %

Battery d.c. voltage: Uphax Of @ brand new battery.

U,iyas indicated by the water meter supplier, under

reference conditions, below which the totalizing device
ceases operation.

9.5.5.2 Opject of test

The purposg of the test is to~verify that the meter complies with the requirements in 6.7.5 of ISO 4064-1:2005,

during static|deviations in.¢/supply voltage.

9.5.5.3 Pfreparation

The testing Trrangements shall be in accordance with IEC 61000-4-11.

9.5.5.4 Test procedure in brief

a) Expose the EUT to power voltage variations, while the EUT is operating under reference conditions.

b) Measure the indication error of the EUT, during the application of the upper voltage limit U, +10 % or

U,

max-

c) Measure the indication error of the EUT, during the application of the lower voltage limit U, —15 % or

U,

min-
d) Calculate the relative error of indication at each test condition.

e) Check that EUT is functioning correctly during the application of each power supply variation.
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5.5 Additional procedural requirements

During the measurement of the error of indication, the EUT shall be subjected to the reference flowrate.

9.5.

5.6 Acceptance criteria

During the application of the test conditions:

9.5.

NOT

9.5.

The | purpose of the test is to verify that the meter complies with the \requirements in
ISO #064-1:2005, during replacement of the supply battery.

9.5.

9.5.

Aftel| the application of the test conditions:

10

10.1 General

NOTE The testprogramme applies to complete water meters or their separable parts submitted
apprval.

For
exa

all the functions of the EUT shall operate as designed and

the error of indication of the EUT at the test conditions shall not exceed the MPE of the “upper zone”.

q Interruption in battery supply

This test only applies to meters utilizing a replaceable battery supply.

g.1  Object of test

§.2 Test procedure
Fnsure that the meter is operational.
Remove the battery for a period of 1 h and then replace,

nterrogate the functions of the meter.

4.3 Acceptance criteria

bl the functions of the EUT shall operate as designed;

he value of the totalisation or the stored values shall remain unchanged.

Test programme_for pattern approval

ination shall be as shown in Table 16.

6.7.4.4 of

for separate

Liring pattern

r}ach meter pattern, the numbers of complete meters, or their separable parts, to be tested d

Table 16 — Minimum number of water meters to be examined

Meter designation Minimum number of water meters to be tested 2
O3 (md/h)
05 < 160 3
160 < Q5 < 1600 2
1600 < 0, 1
2 The approving authority may require more meters to be submitted.
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10.2 Performance tests applicable to all water meters

All water meters shall be subject to a programme of testing for pattern approval as set out in Table 17.

Table 17 — Test programme: all water meters

Applicable clause
Test of this part of
ISO 4064
+—Staticpressure 6
2 Error of indication 5.8
3 Water temperature 59
4 Water pressure 5.10
5 Flow reversal 5.11
6 Pressure loss 7
7 Irregularity in velocity fields 5.12
8 Discontinuous flow durability - b 8.2
9 Continuous flow durability at Q3b 8.1
@  Only for meters with 0, < 16 m3/h, and combination meters.
b The errors of indication are re-measured after this test.

10.3 Ele¢tronic water meters, mechanical water meters fitted with electronic devices, and
their separable parts

In addition t¢ the tests listed in Table 17, the pérformance tests listed in Table 18 shall be applied to electronic
water meter$ and mechanical water meters fitted with electronic devices.

The tests may be carried out in any order.

All tests shall be carried out on a-single sample of the model water meter, measurement transducer (incldding
flow or volue sensor) or calgulator (including indicating device) or separable part submitted for approval,

10.4 Pattern approvalof separable parts of a water meter

A measurement transducer (including flow or volume sensor) or a calculator (including indicating deyvice)
submitted fof separate approvals shall meet the MPEs declared by the applicant (see 9.2.1).
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Table 18 — Performance tests: application of influence quantities and disturbances

Applicable Severity level for the class
subclause of Test Nature of the (see OIML D 11)
this part of influence quantity
ISO 4064 B C |
9.3.1 Dry heat (non-condensing) Influence factor 3 3 3
9.3.2 Cold Influence factor 1 3 3
9.3.3 Damp heat, cyclic Influence factor 1 2 2
934 Vibration (random) Disturbance — — 2
9.3.5 Mechanical shock Disturbance — — 2
9.4.1 Electrostatic discharge Disturbance 1 1 1
9.4.2 Electromagnetic susceptibility Disturbance 2,57 2,5,7 2,57
9.4.3 Static magnetic field Influence factor — — —
9. )'; ’59é5'5’ Power voltage variation (a.c./d.c.) Influence factor 1 1 1
9.5.2 Short-term power reductions Disturbance 1aand 1b 1aand 1b 1aand 1b
9.5.3 Surge immunity Disturbance 2 2 2
9.54 Electrical bursts Disturbance 2 2 2
11 [Tests for initial verification
11.1| General
Only| water meters that have been approved gither as complete meters or as compatible separable parts,
sepdrately approved and subsequently assembled into a complete meter shall be eligible for initia] verification,
except in cases where the metrological authority allows separately approved separable parts to bg substituted

in se
the @

Watgr meters of the same size-and the same pattern may be tested in series; however in this cas
sure at the outlet of the last meter in line shall be greater than 0,3 bar. There shall be n
hction between water meters.

pres
inter.

11.2

Static pressure test

A pregssure test shall be performed at 1,6 x the MAP for 1 min.

Durirrg the test, no leaks shall be observed.

rvice. In these cases it shall be praven during pattern examination that such substitutions wil
ombined MPEs exceeding the tespective MPEs for a complete water meter.

11.3 Error of indication measurements

not result in

te, the water

0 significant

The errors of indication of the water meters in the measurement of actual volume shall be determined for at
least the following three flowrates:

— between O, and 1,1 Qy;

— between 0, and 1,1 Oy;

— between 0,9 Q5 and 0s.
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Additional flowrates may be specified in the pattern approval certificate.

The errors ascertained at each of the above flowrates shall not exceed the MPEs given in 5.2.3, 5.2.4 and

5.2.5 of ISO

4064-1:2005.

11.4 Water temperature of tests

For T 30 and T 50 meters, a temperature between 0,1 °C and 30 °C shall be used.

For other classes of meter, the reference temperature(s) + 10 °C shall be used (see ISO 4064-1:2005,

Table 5).

Any special|requirements for initial verification testing, detailed in the pattern approval certificate, shdll be

applied.

12 Test report

12.1 General

12.1.1 Pringiple

The work cqrried out shall be covered by a report which accurately, clearly and unambiguously presents the

test results @and all relevant information. For pattern approval tests, the 'records of the tests shall be kept for

the length ofl time the approval is valid.

NOTE Nptional regulations may require results and conditions.concerning pattern approval tests on water meters to

be kept for a $pecified period of time.

The report on the approval tests for a type of meter and'the register concerning the initial checking tests|shall

contain:

a) a precise identification of the test laboratory-and the meter tested;

b) exact details of the conditions during\which the various tests were carried out, including any specifi¢ test
conditiops by the manufacturer;

c) the resylts and conclusions ©ofjthe tests.

12.1.2 Identification data)to’be included in all reports and test registers

The report dn pattern~approval tests for a particular model and register concerning the initial verification ftests

shall includef:

a) identity pfihe testing laboratory:

b) name and address of the laboratory;

c) identiy of the meter tested;

d) the name and address of the manufacturer or the trademark used;

e) the meter designated permanent flowrate Q5 and the ratios 03/04 and 0,/04;

f)  the year of manufacture and the individual serial number of the meter tested;

g) the particular model (only in the case of approval tests for a particular pattern type).
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12.2 Pattern approval test report — Required contents

12.2.1 General

The pattern approval test report shall contain, in addition to a reference to this part of ISO 4064, the
information set out in Tables 19, 20 and 21.

Table 19 — Test procedures and results — Information to be given in pattern approval test report

Type of test

Applicable
A le

clause of this

part of ISO 4064

Information to be given

All tgsts

Meapurement error tests
(incltides checking facilities of
elec{ronic devices)

The date of testing and the operator for eachrtestflowra
— flowrate;

— water pressure;

— water temperature;

— characteristics of the calibrated-reférence device;

— indicated readings of the meter-and'the calibrated referer

ce device.

Pregsure tests

The values of each test pressure applied and the time fd
was maintained.

r which it

Pregsure-loss tests

For each flowrate:

— maximum water temperature;
— flowrate;

— meter upstream pressure;

— pressure.Joss.

Accelerated wear tests

Values:of the error of indication and the error curves tak
and after each accelerated wear test defined by the test
Forieach individual meter, the error curves taken before
each accelerated wear test shall be plotted on the same
such a manner that the variations in error of indication,
to the MPE, are established. The scale of the ordinate o
shall be at least 10 mm/%. The scale of the abscissa sh
logarithmic.

en before
programme.
and after
graph in
vith respect
f this graph
all be

Continuous tests

8.1

Timetable of the tests carried out at least every 24 h, or
every shorter period f the test is so subdivided:

— pressure at inlet of first meter;

— temperature ;

— flowrate ;

— meter reading at start and end of the test.

lonce for

Discpntinuous tests

8.2

Timetable of the tests carried out; at least every 24 h, or
every shorter period:
— temperature;

— flowrate;

— duration of the four phases of the cycle of the discont

once for

inuous tests;

— number of cycles:

— meter reading at start and end of the test.
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Table 20 — Examinations — Information to be given in pattern approval test report

Examined feature(s) Applicable subclause of Information to be given

ISO 4064-1:—
Materials and construction 6.1 Level of conformity with ISO 4064-1
Verification marks and protection devices 6.4 Level of conformity with ISO 4064-1
Design of indicating device 6.6 Level of conformity with ISO 4064-1
Design of verification devices 6.6.3 Level of conformity with ISO 4064-1
Marks and inscriptions 6.8 Level of conformity with ISO 4064-1

Table 21 — Tests for electronic meters or meters with electronic devices —
Information to be given in pattern approval test report

Test Applicable Information tobe-given
subclause of this
part of
ISO 4064
Dry heat (nop-condensing) 9.3.1 Error of indication at high temperature
Cold 9.3.2 Error of indiCation at low temperature
Damp heat, ¢yclic 933 Error ofvindication after recovery from heat,

humidity*cycles.

Vibration (rafdom) 934 Error of indication after recovery from vibratiof

tests

Mechanical shock 935 Error of indication after recovery from vibratiof
tests

Electrostatic Hischarge 9.4 Error of |n(?|ca.t|on during direct and indirect
electrostatic discharges

Electromagngtic susceptibility 9.4.2 Error of |nd|cat'|on' during exposure to
electromagnetic fields

Static magndfic field 943 Error ofl|n(I1|cat|on during exposure to static
magnetic fields.

Power voltage variation (a.c./d.c.) 9.5.1,9.5.5,9.56 Error of indication during variations in supply
voltage

Error of indicption during variations in supply 952 Error of indication during short-time power

voltage e interruptions and reductions

Surge immurity 953 Error.of indication during application of surge
transient voltages

Bursts 954 Error of indication during voltage spikes

12.2.2 Administrative requirements

The pattern approval test report shall also include:

a) a statement to the effect that the test report relates only to the samples tested;
b) the signature of the officer accepting technical responsibility for the test report;

c) the date of issue of the test report.
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12.2.3 Additions to test reports

Additions to a test report after issue shall be made only in a further document marked:
“Supplement to test report - Serial No. ...”

This document shall meet the relevant requirements of the preceding subclauses.
12.2.4 Publication of test report

When published, the test report shall only be reproduced in its entirety.

ISO 4064-3:2005(E)
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Annex A
(normative)

Calculating the relative error of indication of a water meter

A.1 General

This annex |defines the calculations required for the error of indication during pattern approvak.Gr| and
verification tests for:

— complete water meters;

— separal]le calculator;

— separaljle measurement transducer;

— combingd water meters.

A.2 Measjurement of the error of indication

A.2.1 General

When either|a measurement transducer (including flow or;volume sensor) or a calculator (including indicating
device) of a water meter is submitted for separate pattern approval, error of indication measurements are
carried out dnly on these separable parts of the meter.

For a measyrement transducer (including flow{ or*volume sensor), the output signal (pulse, current, voltage or
encoded) is measured by suitable instrument.

For the calqulator (including indicating ‘device), the characteristics of simulated input signals (pulse, cufrent,
voltage or erjcoded) should replicate-those of the measurement transducer (including flow or volume sensaqr).
The error offindication of the equipment under test is calculated according to what is considered to be thg true
value of the|actual volumecadded during a test, compared to the equivalent volume of either the simujated
input signal [to the calculator’(including indicating device), or the actual output signal from the measurement
transducer ([ncluding flow or volume sensor), measured during the same test period.

Unless exemptedby the metrological authority, a measurement transducer (including flow or volume sepsor)
and a comgpatible ‘calculator (including indicating device) which have separate pattern approvals, shdll be
tested toge i ing initi ificati 11).
Therefore the calculation for the error of indication is the same as for a complete water meter.

Calculations

50

shall be made using the equations given in A.2.2 to A.2.5.
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A.2.2 Complete water meter

En()(i=1,2,..0) =100 x (V; = V)V,

Enm@)@=1,2 ..n Istherelative error of indication of a complete water meter at a flowrate (i = 1, 2, ...n).

E,, may be the average of two or more repeat measurements at the same nominal flowrate, in percent.

is-the actual (r\r eimlllgfnd} volume ngeenrl’ rlllring the tast pnrind, nv n-cubic mnfrne;
g

4 is the volume added to (or subtracted from) the indicating device, during. the test(period D;, in cubic
metres.

A.2.3 Combined water meter

A combined water meter shall be treated as a complete water meter (A.2.2) forythe purpose of calculating the
error of indication.

A.2.4 Calculator (including indicating device)

A.2.4.1 Calculation of the relative error of indication of a.calculator (including indicating device)
testeéd with a simulated pulse input signal

Fe (i) (i=1,2 .0 = 100 x (V; = V)V
where

Ec@i)(i=1,2,..n is the relative error .of indication of the calculator (including indicating flevice) at a
flowrate (i = 1, 2, ...4).

< may be the average of two or magre repeat measurements at the same nominal flowrate, in pergent.

), = (Cp X Tp) is the water volume equivalent to the total number of volume pulses inje¢ted into the
indicating device during the test period, Dy, in cubic metres;

b is a constant-equating a nominal volume of water to each pulse, in cubic metres per pulse;

[ is the total number of volume pulses injected during the test period, D;;

I

i iscthe volume registered by indicating device, added during the test period, D,, in cubic metres.

A.2.4.2) Calculation of the relative error of indication of a calculator (including indicating device)
tested with a simulated current input signal

Eciyi=1,2, ..n)= 100 x (V= V)V,
where

Eciyi=1,2, ..n) is the relative error of indication of the calculator (including indicating device) at a
flowrate (i =1, 2, ...n).

E. may be the average of two or more repeat measurements at the same nominal flowrate, in percent.
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Va=(C xiyxDy) is the water volume equivalent to the average signal current injected into the

indicating device during the test period, Dy, in cubic metres;

C, is aconstant relating the current level to the flowrate, in cubic metres per milliamp hour;

D, s the period of the test, in hours;

it is the average current signal injected during the test period, D,, in milliamperes;

V;  is the volume registered by the indicating device, added during the test period, Dy, in cubic metres.
A.2.4.3 Ca3lculation of the relative error of indication of a calculator (including indicating device)
tested with ja simulated voltage input signal

Ec@yi=lt, 2, .0y = 100 x (Vi = Vo)V
where

Eciyi=l1,2, ..0) is the relative error of indication of the calculator (including indicating device) at a

flowrate (i = 1, 2, ...n).
E; may be thie average of two or more repeat measurements at the same nofinal flowrate, in percent.

Va=(Cf{x U, xDy) is the water volume equivalent to the average signal voltage injected intq the

indicating device during the test period, Diin'cubic metres;

C, is|a constant relating the voltage signal to the flowratej.in cubic metres per volt hour;

U, is|the average value of the voltage signal injected’during the test period, D;, in volts;

D; is|the period of the test, in hours;

Vi is[the volume registered by the indicating device, added during the test period, D, in cubic metres.
A.2.4.4 Cg3lculation of the relative error'of indication of a calculator (including indicating device)
tested with ja simulated, encoded input’'signal

Eciiy =, 2,..n) = 100 x (V; < ¥5)/ V3,
where

Ec iy (i2|1, 2,..n) S the relative error of indication of a calculator (including indicating device),|at a

flowrate (i =1, 2, ...n).
E, may be thyg-ayverage of two or more repeat measurements at the same nominal flowrate, in percent.

V, is the volume of water equivalent to the numerical value of the encoded signal, injected into the

indicating device during the test period, D;, in cubic metres;

V; is the volume registered by the indicating device, added during the test period, in cubic metres.
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A.2.5 Measurement transducer (including flow or volume sensor)

A.2.5.1 Calculation of the relative error of indication of a measurement transducer (including flow or
volume sensor) with a pulse output signal

Eyiyi=1,2,..1)= 100 x (V; = Vo)V,

Eiiyi=1,2, ..n) is the relative error of indication of a measurement transducer (including flow or
volume sensor), at a flowrate (i = 1, 2, ...n).

E; may be the average of two or more repeat measurements at the same nominal flowrate, in percent.

) = (Cp x Tp) is the water volume equivalent to the total number of volume pulses emitfed from the
measurement transducer during the test period, D,, in cubic metres;

Co is a constant equating a nominal volume of water to each output pulse €mitted, in cubi¢ metres per
pulse;
[ is the total number of volume pulses emitted during the test period, D;;

V.

5 is the actual volume of water collected during the test period; Dy;’in cubic metres.

A.2.5.2 Calculation of the relative error of indication of a measurement transducer (including flow or
volume sensor) with a current output signal

Ei ) (=1, 2, .0 = 100 (V= V)V,
whele

- () (i=1,2, ..n) is the relative error of indication of a measurement transducer (including flgw or volume
sensor), at a flowrate(i = 1, 2, ...n).

E; may be the average of two or more repeat measurements at the same nominal flowrate, in pergent.

I = (G x iy x Dy) is a volumeiof water equivalent to the average signal current emitted from the
measurement transducer (including flow or volume sensor) and its duratiopn, measured
during the test period, Dy, in cubic metres;

is a constant equating the output signal current emitted to the flowrate, in cubic metres |per milliamp
hour,;

i, is the average signal current emitted during the test period, D;, in milliamperes;

P, is the period of the test, in hours;

is the actual volume of water collected during the test period, Dy, in cubic metres.

A.2.5.3 Calculation of the relative error of indication of a measurement transducer (including flow or
volume sensor) with a voltage output signal

Eiiyi=1,2,..1)= 100 (V; = V)V

Eii)yi=1,2, ..n Istherelative error of indication of a measurement transducer (including flow or volume
sensor), at a flowrate (i = 1, 2, ...n).

E; may be the average of two or more repeat measurements at the same nominal flowrate, in percent.
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V,=(C,xDyx U;) is a volume of water equivalent to the average signal voltage emitted by the
measurement transducer and its duration, measured during the test period, D;, in
cubic metres;
is a constant relating the signal voltage emitted to the flowrate, in cubic metres per volt hour;
D, is the duration time of the test, in hours;

U, is the average signal voltage emitted during the test period, D, in volts;

is the actual volume of water collected during the test period, D, in cubic metres.

A.2.54 Ciculation of the relative error of indication of a measurement transducer (including ﬂO\L or
volume senfsor) with an encoded output signal

Eiiyi=h 2 .0 = 1005 (Vi = Vo)V

Eiiyi=h,2, ...y Istherelative error of indication of a measurement transducer(including flow or vojJume
sensor), at a flowrate (i = 1, 2, ...n).

E; may be thie average of two or more repeat measurements at the same qeminal flowrate, in percent.

v, is @ volume of water equivalent to the numerical valuecofythe encoded signal emitted from the
mepsurement transducer (including flow or volume sensor), during the test period, D, in cubic metres;
V, is the actual volume of water collected during the test\period, D,, in cubic metres.
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Annex B
(normative)

Flow disturbance test equipment

B.1 General

The following figures show flow disturber types to be used in tests as described in 5.5 of ISO 4064-1:2005.
All dimensions shown in the drawings are in millimetres unless otherwise stated.

Machined dimensions shall have a tolerance of + 0,25 mm unless otherwise stated.

B.2| Threaded type disturbance generators

Figure B.1 shows an arrangement of swirl generator units for a threaded type“disturbance generatpr.

S

=
[am]
(  J
LFV
Item No. Description Quantity Material
1 Cover 1 Stainless steel
2 Body 1 Stainless steel
3 Swirl generator 1 Stainless steel
4 Flow — —
5 Gasket 2 Fibre
6 Hexagon socket head cap screw 4 Stainless steel

(Type 1 disturber — Swirl generator sinistrorsal;
Type 2 disturber — Swirl generator dextrorsal)

Figure B.1 — Threaded type disturbance generator — Arrangement of swirl generator units
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Figure B.2 shows an arrangement of velocity profile disturbance units for a threaded type disturbance

generator.

56
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LFV

Item No. Description Quantity Material
1 Cover 1 Stainless steel
2 Body 1 Stainless 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)

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