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INTERNATIONAL STANDARD

1SO 4064/3-1983 (E)

Measurement of water flow in closed conduits —

Meters for cold potable water —

Part 3 : Test methods and equipment

0 Introduction

This Interndtional Standard is applicable to meters for cold
potable watgr, as defined in clause 1 of 1SO 4064/1.

ISO 4064/1 [deals with terminology, technical and dimensional
characteristics, metrological characteristics and pressure loss.

ISO 4064/2 [deals with installation requirements.

1 Scope

This part of [ISO 4064 specifies the test methods and-means to
be employed in determining the principal characteristics of
water meters.

2 Field of application

Legal requirements take preeedence over the specifications of
this part of |SO 4064. In pafrticular, it should be noted that in
countries where legal requirements specify that the tests are to
be carried olit in acecordance with the rules of the International
Organizatior] of Legal Metrology, for example for pattern ap-
proval and initial verification of water meters, OIML Recom-
mendation hall be followed.

ISO 2084, Pipeline flanges for general use — Madtric series —
Mating dimensians.

ISO 4006,~ Measurement of fluid flow in closed| conduits —
Vocabulary-and symbols.

1SQ4064/1, Measurement of water flow in closed conduits —
Meters for cold potable water — Part 1 : Specifi¢ation.

1SO 4064/2, Measurement of water flow in closed conduits —
Meters for cold potable water — Part2: Inktallation re-
quirements.

OIML, Vocabulary of legal metrology.

OIML/SP 5/SR 16 Doc. 791, /nstallation and sforage condi-
tions for cold water meters.

OIML/SP 5/SR 16 Doc. 911, The evaluation of flow standards
and facilities used for testing water meters.

4 Requirements common to all tests

4.1 Preliminary requirements

Before starting testing, a written test programme Ehall be com-
piled, and shall include, for example, a description of the tests

3 References
1ISO 228/1, Pipe threads where pressure-tight joints are not

made on the threads — Part 1 : Designation, dimensions and
tolerances.

1) At present at the stage of draft.

for the determination of measurement error, pressure loss and
wear resistance. The programme may also define the necessary
levels of acceptability and stipulate how the test results should
be interpreted.

Two of the most common forms of test programme, that is pat-
tern approval and initial verification, are given in clause 10 by
way of example.
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4.2 Water quality

Water meter tests shall be made with 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.

5.1 Principle

5.1.1 Nature of checks
The checking of the measurement error consists in comparing

the indications given by the meter under test against a
calibrated reference device.

5.1.2 Definitions

For the purpose of this part of ISO 4064, the following defini-
tions apply

4.3 General|rules concerning the test installation
and its location

4.3.1 Freedor]

Test rigs shall 4
performance of

h from spurious influences

e so designed, constructed and used that the
the rig itself shall not contribute significantly to

test error. To tHis end, high standards of rig maintenance and

adequate supp
meter, the test

rts and fittings, preventing vibration of the
ig and its accessories, are necessary.

It shall be possible to carry out test readings rapidly and easily.

4.3.2 Group testing of meters

Meters are teste
individual chara
tion between
eliminated.

When meters a
each shall be sy

d individually or in groups. In the latter case the
Cteristics shall be precisely determined. Interac-
meters, and between test rigs, shall be

Fe tested in series, the pressure at the exit of
fficient to prevent cavitation.

4.3.3 Temperature of the water during the tests

The results of th
rection provided
tween 0 and 30

In no part of thq

4.3.4 Locatio

During the testq

e tests are acceptable without temperature cor-
that the water temperature in the meter is be-
°C during the tests(

test rig shall the“temperature fall below 0 °C.

, the location chosen for them shall be isolated

5.1.2.1 measurement errors : Conventionally'‘expressed as
relative errors, calculated as a percentage, and equal to

where
V. is the value accepted as true of the volume gassed;
V; is the volume'indicated by the water meter af the time
of measurement of the same volume, both expresged in the

same units,

NOTE — (S0 4064/1 gives the maximum permissible errors.

5.4.2.2 test flowrate : The mean flowrate calculgted from
the indication of the calibrated reference device.

5.2 Description of the test rig
The test rig consists of

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

b) pipework;

c) a calibrated reference device (calibrated tank, [reference
meter, etc.);

d) means for measuring the time of the test.

Devices for automating the testing of water meter
missible.

are per-

from any other activity (for example, manufacture, repairs etc.)
or disturbing influences (for example, ambient temperature,

vibration).

5 Measure

ment error tests

The method described in this part of ISO 4064 to determine
measurement errors is the so-called "collection” method in
which the quantity of water passed through the water meter is
collected in one or more collecting vessels and the quantity
determined volumetrically or by weighing. Other methods may
be used, provided the accuracy levels stated in this part of
1ISO 4064 are attained.

5.3 Pipework

5.3.1 Description

Pipework shall include
a) a test section in which the meter(s) is (are) placed;
b) means to establish the desired flowrate;
c) one or two isolating devices;

d) means for determining the flowrate;


https://standardsiso.com/api/?name=26a1ccb0c0847fe40b09c422f085d2b6

and if necessary
e) one or more air bleeds;
f) a non-return device;
g) an air separator;
h) a filter.
During the test, flow leakage, flow input and flow drainage

shall be permitted neither between the meter(s) and the
reference device nor from the reference device.

1SO 4064/3-1983 (E)

5.3.4.2 Need for straight lengths of pipe or a flow straightener

The accuracy of the water meter can be affected by upstream
disturbance caused for example by the presence of bends, tees,
valves or pumps.

In order to counteract these effects, the meter shall be installed
for test in a straight length. The connecting pipework shall have
the same internal diameter as the hole in the connection of the
meter. It may, moreover, be necessary to put a flow
straightener upstream of the straight length.

The pipewoLk shall be such that in the upper part of the meter a
positive pregsure exists of at least 0,05 bar (5 kPa) even at zero
flowrate.

5.3.2 Test section

The test seg¢tion includes, in addition to the meter(s)

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

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

The different devices placed in the measuring section shall not
cause cavitgtion or flow disturbances capable of altering the
performance of the meters or causing measurement errors.

5.3.3 Pregautions to be taken during tests

The operatipn of the test rig shall be such that the quantity ‘of
water which has flowed through the meter(s) equalsi-that
measured bl the reference device.

It shall be checked that pipes (for example the swan neck in the
outlet pipe) fare filled to the same extent at thé'beginning and at
the end of the test.

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

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

5.3.4 Sperial arrangements for the installation of certain
types of nmeter

5.3.4.3 Common causes of flow disturbance

A flow can be subject to two types of disturbgnce : velocity
profile distortion and swirl, both of which affect the accuracy of
the water meter.

Velocity profile distortion is typically caused by gn obstruction
partially blocking the pipe,forinstance the presence of a partly
closed valve or a misaligned flange joint. This|can easily be
eliminated.

Swirl is caused ,mainly by two or more bends in different
planes. This effect can be controlled either by enguring an ade-
quate length/of straight pipe upstream of the watgr meter, or by
installing™a. straightening device, or by a combjnation of the
two.

5.3.4.4 Volumetric water meters

Volumetric water meters (that is, involving measuring
chambers with mobile walls), such as oscillating piston meters,
are considered insensitive to upstream installatign conditions;
hence no special recommendations are required

5.3.4.5 Velocity type water meters

Certain velocity type water meters are sensitive to flow distur-
bance which can cause significant errors, but the way instal-

lation conditions affect their accuracy has not ys
determined. It is simply recommended to avoid,

in the diameter of pipework immediately upstrea

t been clearly
as far as pos-

and to posi-

sible, the presence of bends, pumps, taper piece:fvand changes

tion the meter to afford the maximum possible 5

traight length

of pipe upstream and downstream.

5.3.6 Test commencement and termination errors

6-3-6-1+—Principles

5.3.4.1 Prirciples

The following reminder of the most frequent causes of error
and the necessary precautions for the installation of water
meters on the test bench is prompted by the recommendations
of OIML Document 79, which aims to help achieve a test in-
stallation where

a) the hydrodynamic flow characteristics cause no discer-
nible difference to the meter functioning when compared
with hydrodynamic flow characteristics which are un-
disturbed;

b) the overall error of the method employed does not ex-
ceed the stipulated value (see 5.4.1).

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

Details of the precautions to be taken are given in 5.3.5.2 and
5.3.5.3 for two cases encountered in the "collection” method.

5.3.5.2 Tests with readings taken with the meter at rest

The flow is established by opening a valve preferably situated
downstream of the meter, and it is stopped by the closure of
this valve. The meter is read whilst completely stationary.
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Time is measured between the beginning of the movement of
the valve at opening and at the beginning of closure.

Whilst flow is beginning and during the period of running at the
specified constant flowrate, the measurement error of the
meter varies as a function of the changes in flowrate (measure-
ment error curve).

Whilst the flow is being stopped, the combination of the inertia
of the moving parts of the meter and the rotational movement
of the water inside the meter may cause an appreciable error to
be introduced in certain types of meter and for certain test

5.5 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.

In the absence of other requirements the maximum error in the
reading of the volume indicated by the meter shall not exceed
0,5 %.

MNOTE

flowrates.

It has not been g
pirical rule whic|
always be disco
Certain types of|

In case of doub

ossible, in this case, to determine a simple em-
h lays down conditions so that this error may
inted as negligible.

meter are particularly sensitive to such error.

, it is advisable

a) to increase the volume and duration of the test;

b) to comphre the results with those obtained by one or

more other

ethods, and in particular the method described

in 5.3.5.3, which eliminates the causes of uncertainty given

above.

5.3.5.3 Tests W
and diversion of]

ith the readings taken in stable flow conditions
flow

The measurement is carried out when the flow conditions have

stabilized.

A switch divertlthe flow into a calibrated vessel at the begin-

ning of the mei
meter is read in

urement and diverts it away at the end.. The
motion.

The reading of the meter is synchronized with the movement of

the flow switch.|

The volume coll

pcted in the vessel is the wolume passed.

considered negli

ible if the time of motion of the flow switch in

The uncertainty sF’ntroduced into the,volume measured may be

each direction i
of the total time]

identical within 56-% and if it is less than 1/50
of the test.

5.4 Calibrated reference device

5.4.1 Overall ¢

prraor of the method employed

NOFE Fre—stiputation—above—conforms—te—the—reaquirements of
1ISO 4064/1; nevertheless, it should be noted that OIML R;’%mmenda—
tion 49 allows the following : 1,25 % between g,,,-and)g;[and 0,5 %
between g; and g ax. -

The effects of a possible cyclic distortion on the readjng of the
meter (visual or automatic) shall be_negligible.

5.6 Major factors affecting measurement|error
checks

Variations in the pressure; flowrate, and temperature in the test
rig, and uncertainties'in the precision of measuremenf of these
physical quantitiesy are the principal factors affefting the
measurement error test results.

5.6.1. Pressure

The* pressure shall be maintained at a constgnt value
throughout the test at the chosen flowrate.

For testing water meters having g, < 10 m3/h at test|flowrates
< 0,10 g,,, the constancy of pressure at the inlet of the meter
(or at the inlet of the first meter of a series being [tested) is
achieved if the test rig is supplied through a pipe frofn a cons-
tant head tank. This ensures an undisturbed flow.

Any other methods of supply shown not to causel pressure
pulsations exceeding those of a constant head tank may be
used.

For all other tests the pressure upstream of the metet shall not
vary by more than 10 %.

The maximum uncertainty in the measurement of prej‘sure shall
be 5 % of the measured value. Pressure at the entrafce to the
meter shall not exceed the nominal pressure for the meter.

For pattern approval and initial verification, the total error in the
method used for the determination of the volume of water
passed through the water meter shall not exceed 1/10 of the
relevant maximum permissible error.

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

The minimum volume permitted depends on requirements
determined by the test start and end effects and the design
of the indicating device (verification scale division) (see
1SO 4064/1).

5.6.2 Flowrate

The flowrate shall be maintained constant throughout the test
at the chosen value.

The relative variation in the flowrate during each test (not in-
cluding starting and stopping) shall not exceed

I+

2,5 % from g, to g, (not inclusive);

H+

5,0 % from g, (inclusive) to gpay.

The flowrate value used in plotting the error curve is the volume
passed during the test divided by the time.
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This flowrate variation condition is acceptable if the relative
pressure variation (in flow to free air) or the relative variation in
pressure loss (in closed circuits) does not exceed

=+

5 % from g, to g; (not inclusive);

H

10 % from g, (inclusive) t0 g ax-

5.6.3 Temperature

During a test the temperature of the water shall not change by
more than 5 °C.

1SO 4064/3-1983 (E)

7.1 Principle

The pressure loss of the water meter may be determined from
measurements of the static differential pressure across the
water meter at the stipulated flowrate.

Pressure tappings situated in the walls of the pipe fitted up- and
downstream of the water meter are used for the measurement

of the static differential pressure.

The pressure loss tests shall take into account any pressure

recovery downstream of the meter by suita

The maxil'num uncertainty in the measurement of temperature
shall not gxceed 1 °C.

5.7 Interpretation of results

5.7.1 Single test
Where the test programme specifies a single test, the meter

shall pasq this test if the measured error does not exceed the
maximun] permissible error at the chosen flowrate.

5.7.2 Ddiplicated test

Where the test programme specifies that the test may be
repeated,|the programme shall specify the rules to be applied
for combining the errors obtained.

The metdr shall pass this test if the error resulting from this

combinat|on does not exceed the maximum permissible erronp at
the chosgn flowrate.

6 Pregsure tests

6.1 Principle

The watdr meter shall withstand\a’ specified hydraulic test
pressure for a specified time witheut leakage or damage.

6.2 Prgcautions to‘be-taken during the tests

The test rjg and the.meter shall be adequately cleared of air by
bleeding.

The test rig-shall be leakproof.

downstream pressure tapping (see 7.2.1.2)_T|

tests shall take account of the pressure reeove

bly locating the
he results of the
y, and shall also

compensate as necessary for the lengths\of pipe between the

pressure tappings (see 7.3).

7.2 Pressure loss test equipment

The equipment neededto'carry out pressure Igss tests consists

of a measuring sectionof pipework containing
under test and mieans for producing the stif
flowrate through‘the meter. The same constani
as that employed for the measurement error t¢

the water meter
ulated constant
[ flowrate means
bsts described in

clause b5 js)generally used for the pressure los$ tests.

7.2.1."Measuring section

The up- and downstream pipe lengths, with their end con-
nections and pressure tappings, plus the watdr meter on test,

constitute the measuring section.

7.21.1
The up- and downstream pipe lengths in conta

nection so as to avoid hydraulic discontinuitie

Internal diameter of measuring sectign

bt with the water

. The pipe inter-

meter shall have the same internal diameter a{vthe meter con-
nal diameters shall be specified by the meter manufacturer.
A difference in the diameter of the connecting pipework and

that of the meter may result in a measuremen}t uncertainty in-
compatible with the precision desired.

7.2.1.2 Measuring section straight lengths

Up- and downstream of the meter, and up- and downstream of

the pressure tappings, straight lengths of pipe shall be provided
in accordance with the provision of figure 1, where D is the in-
tea@—doaﬂze-\er—et—w i ing section.

Pressurizing shall be carried out gradually without pressure
surges.

7 Pressure loss tests

The pressure loss of a water meter as defined in 4064/1 is ob-
tained by the method specified below.

This method of pressure loss testing is a reference method.
Other methods may be used on condition that the values of the
pressure loss obtained are equal to those obtained by the
reference method.

7.2.1.3 Design of measuring section pressure tappings

Pressure tappings of similar design and dimension shall be fit-
ted to the inlet and outlet pipes of the measuring section.

Pressure tappings may consist of holes drilled through the wall
of the pipe or be in the form of an annular slit in the pipe wall, in
either case perpendicular to the pipe axis. There should be at
least four such pressure tapping holes, equally spaced in one
plane around the pipe circumference. Examples of both types
of pressure tapping as described in 7.2.1.4 are shown in figures
2, 3 and 4.
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Four or more pressure tapping holes may be interconnected by
means of tee-shaped connectors which connect up the
pressure tappings, forming an annulus to give a true mean
static pressure at the pipe cross section. Other means such as a
ring or balance chamber may also be used.

7.2.1.4 Pressure tappings, hole and slit details

Holes drilled through the wall of the pipe (see figures 2 and 4)
shall be perpendicular to the pipe axis, and the diameter of the
holes shall not exceed 0,08 D and shall preferably be less than
4 mm. The diarpete hotes-shalremain—constar 2
distance of not Igss than two diameters before breaking into the
pipe. The holes drilled through the pipe wall shall be free from
burrs at the edges where they break through into the inlet and
outlet pipe borel. Edges shall be sharp, that is, neither radius-
sed nor chamfefed.

Slits shall be perpendicular to the pipe axis and shall have
dimensions as fpllows (see figure 3)

Width i equdl to or less than 0,08 D and less than 4 mm;

Depth k gredter than 2i.

7.2.1.5 Measufement of static differential pressure

Each group of pfessure tappings in the same plane shall be con-
nected by a leak-free tube to one limb of a differential pressure

Flow direction

Differentiahmanometer

measuring device, for example, a manometer. Provision shall
be made for clearing air from the installation.

7.3 Test procedure

7.3.1 Principle of the method (see figure 5)

The method consists in measuring the static differential
pressure (AP,) between the pressure tappings of the measuring
section with the meter present, and deducting from it the
pressure loss (4P,) of the up- and downstream pipe lengths
ed at the same flowrate in the absence of the meter.

7.3.2 Determination of the pressure loss attribyutable to
the pipe lengths {(measurement 1)

The pressure loss of the up- and dowrdstream pipe lengths
(AP;) may be determined prior to(ihe tests prdper, and
checked periodically. This is done by-joining the up- apd down-
stream pipe faces together in(the absence of the mgter (care-
fully avoiding joint protrusiominto the pipe bore or|misalign-
ment of the two faces), and measuring the pipe pressure loss of
the measuring section fop each test flowrate.

The absence of/the flowmeter will shorten the meastiring sec-
tion. 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 sane length
and internal diameter as the pipe lengths, or the water meter
itself.

AP

Measuring section

NOTE — P; and P, are the planes of pressure tapping and C is the water meter.

L > 1D
Ly > 10D
L2> 5D

Figure 1 — Layout of the measuring section
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o , ~———— Ring chamber |

1
7
y

1 T s

D\/\
N

X |

ﬂ@\l }W | _‘*{\"57_

N N\

Figure 2 — Example of drilled hole type of pressure tapping with ring chamber,
suitable for small/mediumidiameter test sections

Ring chamber

= <

NN\

Figure 3 — Example of slit type of pressure tapping with ring chamber,
suitable for small/medium diameter test sections


https://standardsiso.com/api/?name=26a1ccb0c0847fe40b09c422f085d2b6

1SO 4064/3-1983 (E)

To manometer — g

Flexible hose
or copper pipe

Pressure tapping
/ (see detail) &
|
T i L,

|

Horizontal axis

Loop giving mean
static pressure

Isolating cock

Tee Vertical.axis

Cross-section through pipe-and pressure tappings

Detail of pressure
tapping and boss

Figure 4 — Example of drilled hole type of pressure tapping with loop mean static pressure
interconnections, suitable for medium/ large diameter test sections
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Measurement 1 (see 7.3.2)

Flow direction Water meter in downstream
—_—

position or temporary pipe
Differential manometer /-v(

| 1

AP,

Measuring section

4P
4P,

|

Pressure loss of up- and downstream pipe lengths

(APLy + APL,)

1

Measufement 2 (see 7.3.3)

Flow direction . -
Differential manometer

AP,
Ly Ly

P1 f—— Water meter P2

| L
TT

Measuring section

AP, =|Pressure loss of up- and downstream pipe lengths + water meter
APy = (APLy + APLq + APpee,)

S APy — APy = (APLy + APLy + APpge) — (APLy + APLq)

= APperer

Figure 5 — Pressure loss measurement test procedure
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7.3.3 Measurement and calculation of the actual 4P of
the water meter (measurement 2)

At the same test flowrates used to determine the pipe pressure
losses, in the same installation, with the same pressure tap-
pings and the same manometer but with the water meter in
position, the differential pressure 4P, across the metering sec-
tion shall be measured.

The actual pressure loss of the water meter at a given flowrate
is calculated by making the subtraction AP = AP, — AP;.

The value arrivegratmay-be-converted-to-the-pressure-tosseo
responding to the g, of the water meter by reference to the
formula given in 10.2.2.5.

NOTE — If the flpwrates with and without the meter present differ,
they may be adjudted to the same value by the square law formula.

7.4 Measurgment uncertainty

The maximum rdlative uncertainty in the results of the measure-
ment of pressurg loss shall be + 5 %.

8 Accelerated wear tests

8.1 Continupus flow tests

8.1.1 Principle
The tests consisf of subjecting the meter to constant flowrates.

For the convenig¢nce of laboratories, the test can be divided up
into periods of gt least 6 h.

8.1.2 Description of the installation
The installation fonsists of

a) a water pupply (mains, non-pressurized tank, pressur-
ized tank, pymp, etc.);

b) pipework.
8.1.3 Pipework
8.1.3.1 Descrigtion

In addition to the‘meter or meters to be tested, the pipework

The different devices shall not cause cavitation phenomena.

8.1.3.2 Precautions to be taken

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

8.1.4 Flowrate tolerance

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

3 2 2 geach test
shall not exceed £ 10 % (except when starting and.stopping).

8.1.5 Test timing tolerance

The specified duration of the test is a-minimum valug.

8.1.6 Discharged volume tolerance
The volume indicated at the-end of the test shall nqt be less
than that determined from the product of the theoretical
flowrate of the test @nd the theoretical duration.

To satisfy this condition, sufficiently frequent correctigns to the
flowrate shallbe made.

8.2 .Discontinuous flow tests
8:2.1 Principle

The test consists of subjecting the meter to a large number of
starting and stopping cycles of short duration, the conftant test
flowrate phase of each cycle being kept at the same]| flowrate
throughout the duration of the test.

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

8.2.2 Description of the installation
The installation consists of

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

b) pipework.

comprises
a) a flow regulating device;
b) one or two isolating devices;

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

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

If the pipework ends in the open air, that end shall be located at
a higher level than the upper part of the meter.
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8.2.3 Pipework
8.2.3.1 Description

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

In addition to the meter or meters, the piping system consists
of

a) one flow regulating device (per line of meters in series,
if necessary);

b) one or more isolating devices;
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c) a device for measuring the temperature of the water
upstream of the meters;

d) devices for checking : the flowrate, the duration of
cycles, and the number of cycles;

e) one or more flow interrupting devices (one per line of
meters in series).

If the pipework ends in the open air, that end shall be located at
a higher level than the upper part of the meter.

The various aH-re
other causgs of parasitic wear

8.2.3.2 Precautions to be taken

The meter

hnd connecting pipes shall be suitably bled of air.

1SO 4064/3-1983 (E)

This precision can be obtained by sufficiently frequent correc-
tions of the instantaneous flows and operating periods.
9 Test report

9.1 General rules

9.1.1 Principle

ork—ca 3 hall be covered
by a report which accurately, clearly and)upambiguously
presents the test results and all relevant information.

The results and conditions concerning the initfal verification
tests on a water meter shall be keptfor the period of time legal-

The flow Variation during the repeated opening and closing
operations ghall be progressive so as to prevent water hammer.

8.2.4 Flow

The relatide variation of the flow value shall not exceed
+ 10 % olitside the opening, closing and stoppage periods.

ly specified in each country. Fof pattern apprg
records of the tests shall be Kept'for the length @
proval is valid.

The report on the approval tests for a type of

val tests, the
f time the ap-

meter and the

register concerning_the initial checking tests Shj: contain

a) a precise identification of the test labo
meter. tested;

tory and the

8.2.5 Cygles

A complet

cycle comprises the following four phases :

b)

exact details of the conditions during wh

tests were carried out;

c)

the results and conclusions of the tests.

ch the various

a) a period from zero to test flowrate;
b) a ppriod at constant test flowrate;
c) a pgriod from test flowrate to zero;
d) a ppriod at zero flowrate.

The test pfogramme shall specify the number of cycles, the

duration of the four phases of a cycle,/and the total volume to
be discharged.

8.2.5.1 Test timing tolerancé

The tolerance on the specified duration of each phase shall not
exceed % [10 %.

The tolerance)on the total test duration shall not exceed

9.1.2 Identification data to be included in a|l reports and
test registers

The report on pattern approval tests for a partiqular type, and
the register concerning the initial verification tests, shall include
as a minimum
a) identification of testing laboratory :
— name and address;

b) identification of meter tested :

— the name and address of the manufacturer or the
trademark used;

— the metrological class and the rated flow, g,;

+5%.

8.2.5.2 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 %.

8.2.6 Discharged volume tolerance

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

— the year of manufacture and the individual works
number of the meter tested;

— the type or model (only in the case of approval tests
for a particular type).
9.2 Pattern approval test report — required
contents
The pattern approval test report shall contain, as a minimum, in

addition to a reference to 1SO 4064, the information tabulated
in 9.2.1 and 9.2.2.

1
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9.2.1 Test procedure and test results — Information required

12

Type of test

Clause

Information to be given in the
pattern approval test report

All tests

Measurement error tests

The date of testing.
For each test flowrate :

— flowrate;
— water pressure;

— _water temperature;

Pressure tests

Pressure loss tests

Accelerated wear tests

— Continuous tests

— Discontinugus ‘tests

8.1

8.2

— characteristics of the calibrated reference
device;

— indicated readings of the meter and the

calibrated reference device.

The values of each test pressure applied\and the
time for which it was maintained.

For each test flowrate :

— maximum water témperature;
— flowrate;
— meter upstréam pressure;

— pressure loss.

Timetable of the tests carried out;

at least every 24 hours, or once for every shorter
period if the test is so subdivided :

— maximum pressure;

— maximum temperature;

— flowrate;

— meter reading at start and end of the test.
Timetable of the tests carried out;

at least every 24 hours, or once for every shorter
period if the test is so subdivided :

— maximum pressure;

— maximum temperature;

— flowrate:
T

— duration of the four phases of the cycle of
the discontinuous tests (see 8.2.5);

— number of cycles;

— meter reading at start and end of the test.
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