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Suppliment tal-Gazzetta tal-Gyern ia” Malra, New. 17,335, 31 ™ Dicembru, 2002

Tagsina B

L.N. 400 of 2002

THE METROLOGY ACT
ACT NO. XXV OF 2002

Hot Water Meters Regulations, 2002

IN excercise of the powers conferred by Article [9 of the Metrology
Act, the Malta Standards Authority has made the following regulations:-

1. (1) The title of these regulations is the Hot Water Meters
Regulations, 2002.

(2) These regulations shall come into force on such date or
dates as the Authority may by notice in the Gazette appoint and different
dates may be so appointed for different purposes and different provisions
of thesc regulations.

2. All the definitions of the Malta Standards Authority Act shall
apply. In addition, for the purposes of these regulations:

“hot water” means water the temperature of which exceeds
30 °C but does not exceed 90 °C;

“hot water meters” means meters which operate throughout
in mechanical principles and as further defined in the Annex to
these regulations.

3. (1) These regulations shall apply to hot-water meters
intended for the continuous determination of the volume of hot water
passing through them. Such meters shall be provided with a measuring
device linked to an indicating device.

(2) Hot-water meters for incorporation in circulatory
systems for the transfer of thermal energy are excluded from the scope
of these regulations.

4. (1) Hot-water meters to which the EEC marks and signs may
be affixed are described in the Annex to these regulations. They shall
be subject to EEC pattern approval and shall be submitted for EEC
initial verification. \

Commencement and
Citation.

Definitions.
Cap. 415.

Scope.

Meters bearing EEC
marks ete.



B 6012

(2) The placing on the market or entry mto serviee of hot-
witter melers bearing the EEC pattern approval signand the EEC niaal
verification mark. shall not be restricted refused or prohibited on the
grounds of their metrological properties.
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ANNEN
. TERMINOLOGY AND DEFINITIONS
I.0). This Annex applics only to hot-water meters, hereinafter referred to as "the meter”,
which operate throughout on mechanical principles. Such meters either use volumetric
chambers with moving boundarics or usc the action of the velocity of the water on a
bluded rotor (radial or axial turbine). This Annex does not apply to hot-water meters
fitted with clectronic devices.
I.1. Flowrate
The flowrate is the volume of water passing through the meter per unit of time.

1.2, Volume delivered

The volume delivered is the total volume of water which has passed through the meter
inagiven time.

1.3. Maximum flowratc (Qmax)

The maximum flowrate, Quay, 15 the highest flowrate at which the meter must be able to
tunction over limited pertods without damage, and without exceeding the maximum
permissible errors and the maximum pemmissible value for loss of pressure.

1.4. Nominal flowrate (Qy)

The nominal flowrate Q,, is equal to half the maximum flowrate, Qmax. It is expressed
in cubic metres per hour and is used to designate the meter.

At the nominal flowrate, Q,, the meter must be able to function in normal use, i.e., in
continuous and intermittent operating conditions, without the maximum permissible
errors being exceeded.

1.5. Minimum flowrate (Qu,s)

The minimum flowrate, Quin, 1S the flowrate above which the maximum permissible
errors must not be exceeded, and is fixed as a function of Q,,

1.6. Flowrate range
The flowrate range of the meter is bounded by the maximum and minimum flowrates,

Qmax and Quin. [t is divided into two regions, termed upper and lower, with different
maximum permissible errors.

1.7. Transitional flowrate (Q))
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The transthonal lowrate, Q.. is the flowrate which divides the upper and tower regiony
of the flowrate range and the (lowrate at which the maxamum permissible errars
becone discontinuous.

1.8. Maximunt permissible error

The maximum permissible error is the limit of the error permitted by these regulations
tor EEC pattern approval and EEC initial verification of the meter.

1.9. Loss of pressure

Loss of pressure means the toss which is caused by the presence of the meter in the
pipeline.

II. METROLOGICAL CHARACTERISTICS

2.1. Maximum permissible errors

The maximum error permitted in the lower region, from Quin inclusive to Q, non-
inclusive, 15 £ 5 %.

The maximum error permitted in the upper region from Q, inclusive to Qma, inclusive,
1St 3 %.
2.2. Metrological classes

Meters are divided, according to the values of Qmin and Q, defined above, into the four
metrological classes in the following table:

Qn

Classes <15m’h =15m* h
Class A

Value of Quin 0.04 Q, 0.08 Q,

Value of Q 0.10 Q, 0.20 Q,
Class B

Value of Qmin 0.02 Qn 0.04 Q.

Value of Q, 0.08 Q, 0.15Q,
Class C

Value of Qmin 0.01 Q, 0.02 Q,

Value of Q, ‘ 0.06 Qn 0.10 Qn
Class D

Value of Quin 0.01 Q,

Value of Q, 0.015Q,
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HL TECHNOLOGICAL CHARACTLERISTICS
3.1 Construction - general provisions
The meter must be constructed in such a way as to:
- wive long service and guarantee proof against fraud.

- conform with the provisions of these regulations,
under nonnal conditions of use. .

Where meters may be subjected to an accidental reversal of flow they must be capable
of withstanding it without any dcterioration or adverse cffect on their metrological
propertics, and at the same time rccord such a reversal.

3.2. Matenals

The meter must be made of materials of adequate strength and stability for the purpose
for which it is to be used. It must be constructed throughout of materials which are
resistant to intcrmal and normal external corrosion and if necessary be protected by
applying a suitablc surface trcatment. Water temperature vanations within the
temperaturc range 0 to 110 °C must not adversely affect the materials used in the
construction of the meter.

3.3. Soundness - pressure tightness and temperature resistance

The meter must be able to withstand indefinitely, without malfunction, leakage, seepage
through walls or permanent deformation, a continuously applied water temperature of
90 °C and the continuously applied pressure for which it is designed, termed the
maximum operating pressure. The minimum value for this pressure is 10 bar.

3.4. Loss of pressure

The value of the loss of pressure is ascertained during EEC pattern approval tests; it
must not exceed 0.25 bar at the nominal flowrate or 1 bar at the maximum flowrate,

On the basis of the test results, meters are classified into four groups according to
whether their pressure loss at maximum flowrate does not exceed one of the following
values : 1, 0.6, 0.3 and 0.1 bar. The group value must be entered on the EEC pattern
approval certificate.

3.5. Indicating device
The indicating device must allow, by simple juxtaposition of its various constituent

elements, a reliable, easy and unambiguous reading of the volume of water measured,
expressed in cubic metres. The volume must be given either by:

(2) the position of one or more pointers on circular scales;
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(M) the display of a row of in-hne consceculive digits in one or maore apertures:

(¢) a combination of these two systems.
The cubic metre and its multiples are indicated in black, and submultipies of a cubic
metre in red.

The actual or apparent height of the digits must not be less than 4 mm.

On digital indicators (types (b) and (c)) visible displacement of all digits must be
vertically upwards. The advance of a digit of any particular decade must be completed
during the time that the next less significant decade changes from 9 to 0. The roller
showing the least significant digits may move continuously in the case of type (c). The
whole number of cubic metres must be clearly indicated.

Indicators with pointers (types (a) and (c)) must rotate in a clockwise direction. The
value in cubic metres for each scale division must be expressed as 10n where n is a
positive or negative whole number or zero, thereby establishing a system of consccutive
decades. Data such as the following must be shown near each part of the scale : x | 000
-x[00-%x10-x1-x0.1-x0.01-x00.001.

In both cases (dial and digital indicators):

- the unit symbol m® must be shown either on the dial or in the immediate vicinity of the
digital indication,

- the fastest-moving and visually readable graduated element - “the control element” -
must move continuously ; its scale interval is known as the verification scale interval.
This control element may be permanent or may be fitted temporarily by adding
detachable parts. These parts must not have any significant influence on the
metrological properties of the meter. :

The length of the verification scale interval must be not less than 1 mm and not more
than 5 mm. The scale must consist:

- either of lines of equal thickness not exceeding one quarter of the distance between the
axes of two consecutive lines and differing only in length,

- or of contrasting bands of a constant width equal to the length of the verification scale
interval.

3.6. Number of figures and values of the verification scale interval
It must be possible for the indicating device to record a volume, expressed in cubic

metres, corresponding to at least 1 999 hours"operation at the nominal flowrate, without
returning to zero.
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The size of the veriftcation scale division must be based on the tormula 1 x 10" or 2 x
10" or § ~ 10" During verification, it must be small enough to cnsure a mcasurement
inaccuracy of not more than 0.5 % (allowing for a possible reading error of not more
than half the length of the smallest scale interval) and small cnough so that at the
minimum flowratc the test does not take morce than | 172 hours.

A supplementary device (star, disc with a reference mark, etc.) may be added in order to
show the movement of the measuring device before this becomes clearly visible on the
indicating device.

3.7. Adjustment device

The.mcter may be fitted with an adjustment device with which it is possible to alter the
rclationship between the volume indicated and the volume actually passed. This device
is compulsory for meters which make use of the action of the velocity of the water on a
bladed rotor.

3.8. Accelerating device

The use of an accelerating device for increcasing the speed of the meter below Qpy is
prohibited.

3.9. Additional devices

The meter may include a pulse-generating device provided that such a device does not
appreciably affect its metrological properties.

The EEC pattern approval certificate may provide for the addition of special fixed or
detachable devices to permit automatic verification of the meter.

V. MARKS AND INSCRIPTIONS
4.]. Identification inscriptions

The meter must bear, in a legible and indelible manner, either separately or grouped
together on the meter casing, on the indicator dial or on the information plate, the
following items of information: ‘

(2) the manufacturer's name or trade name or his trademark;

(b) the metrological class and nominal flowrate Q, in cubic metres per hour;

(c) the year of manufacture and the individual serial number;

(d) one or two arrows showing the direction of flow;

(e) the EEC pattern approval sign;

(f) the maximum operating pressure in bar, if this can exceed 10 bar;

(g) the maximum operating temperature in the form : 90 °C;

(h) the letter "V" or "H" if the meter can operate properly only in the vertical (V) or
honizontal (H) position.
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4.2, Placmyg of venfication marks

Space for the EEC verification marks must be provided on an essential part {(normally
the meter casing). which is visible without dismantling.

4.3. Scaling

The meter must be fitted with protective devices which can be sealed in such a way as
to ensure, both before and after the meter has been propcr]y.installcd, that neither the
meter itself nor its adjusting device can be dismantled or altered without damaging the
protective devices.

V. EEC PATTERN APPROVAL

5.1, Procedure

The EEC patiern approval procedurc is as described in Mcasuring Instruments
Regulations

5.2, Pattern tests

When it has been ascertained from the application file that the pattermn conforms to the
requirements of these rcgulations, the competent service must carry out laboratory tests
under the following conditions:

5.2.1. Number of meters to be tested

The number of meters to be submitted by the manufacturer is as shown in the following
table:

Nominal flowrate Q, m" h Number of meters
Q.< 1.5 10
1.5<Qu<1.5 3
Qn>15 2

Depending on how the tests progress the competent services may:

- decide not to carry out tests on all the meters submitted, or

- request additional meters from the manufacturers in order to continue tests.
5.2.2. Pressure

For the metrological tests provided for in 5.2.4 the pressure at the meter outlet must be
sufficiently high to prevent cavitation.
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5.2.3. Test equipment

In general, meters must be tested individually and, in all cases, in such a way as to
demonstrate accurately the individual characteristics ot cach.

The metrological scrvice must take all nccessary steps to ensure that the relative
inaccuracy in measuring the volume of water delivered does not exceed 0.3 % after

allowance 1s made for the various causes of error in installation.

The maximum permissible inaccuracy is 5 % in the case of measurement of pressure
and 2.5 % in the case of measurement of loss of pressure.

During cach test, the retative vanation in the flowrates must not exceed 2.5 % between
Qminand Quand 5 % between Q, and Qpax

The maximum permissible inaccuracy in the measurement of temperature is 1 °C.

5.2.4. Tests

5.2.4.1. Test procedure

Thc tests comprise the following operations, carried out in the order shown:

L. pressure tightness test;

2. Determination of the error curves on the basis of the flowrate by ascertaining the
effect of the pressure and temperature and subject to the normal installation conditions
(straight sections of piping upstream and downstream of the meter, constrictions,
obstacles, etc.) stipulated by the manufacturer for this type of meter;

3. Determination of pressure losses;

4. Accelerated endurance test;

5. A thermal shock resistance test for meters with a nominal flowrate Q, of not more
than 10 m*/h.

5.2.4.2. Description of tests

The tests must be carried out as follows.

- The pressure tightness test is conducted in two parts at 85 (+ 5) °C:

(a) each meter must withstand without leakage, or seepage through the walls, a
pressure of 1.6 times the maximum operating pressure, applied for a period of 15

minutes (see 4.1 (f)); A

(b) each meter must withstand without damage, or jamming, a pressure of twice the
maximum operating pressure, applied for a period of one minute (see 4.1 (f)).
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- The results of the error curves and loss of pressure tests must provide a suflicient
~number of points 1o enable the curves to be plotted with confidence throughout the

range.

- The accclerated endurance test is carred out as set out in the table below:

Nominal Test Type of test Number of | Duration | Peniod of | Duration
tflowrate of | tlowratc interruptions | of opcration | of start-
mcter and pauscs at  test |up and
temperature | Rowrate | rundown
(scc.)
Q.<10m’/h | Q, and Discontinuous | 100 000 15 scc. 15 scc. ‘ 0.15 (Q,)
(50 + $)°C | tH
| minimum
| sec.
Qum.x  and | Continuous 100 h
(85 + 5)°C
Q. > | Q,and Continuous 500 h
10m*/h (50 £ 5)°C
Qumax  and | Continuous 200h
(85 +5)°C

™ (Qy) 1s a number equal to the value of Q, expressed in m’/h

Before the first test and after each series of tests the measuring errors must be
determined, under the same conditions, as a minimum requirement at the following

flowrates:

Qmin‘ Ql_ 05 Qn = Qmax

In each test, the volume of water passed through the meter must be sufficient to rotate
the pointer or the roller on the verfication scale through one or more complete

revolutions and to eliminate the effects of cyclic distortion.

- The thermal shock resistance test comprises 25 cycles to be carried out as

follows :
Water Temperature Flowrate Duration
85+ 5°C Qumax 8min.
- 0 1 to 2 min.
Cold water Qmax gmin.
- 0 1 to 2 min.

5.2.5. Conditions for EEC pattern approval

A meter pattern is approved if: (2) it conforms with the administrative, technical and
metrological requirements of these regulations and its Annex;
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(DY tests 1, 2 and 3 under 5.2.401 show (hat it condorms o Parts Hand 1 of this Annex
as regards metrological and technotogical characteristies:

(<) after cach accelerated endurance test and after the thermal shock resistance test, no
variation in relation to the initial curve greater than 1.5 % between Qg and Quux or
greater than 3 %6 between Qu and Qg has been observed.

5.3. EEC pattern upproval certificate

The EEC pattern approval cenificate may provide for the possibility of the accuracy test
being carried out with cold water duning initial venfication.

This possibility is permitted only if, duning the EEC pattern approval examination,
study of the hot water/cold water rules of equivalence has enabled a cold water
accuracy test to be established and has shown that a meter passing this test also
complics with the maximum permissible errors laid down in 2.1,

In this casc the EEC pattern approval certificatc must include a description of this test
and the relevant requirements, in particular those regarding the permissible errors and
the test {lowrates.

V1. EEC INITIAL VERIFICATION

The EEC initial venfication procedurc is as described in Measuring Instruments
Regulations.

6.1. Verification methods
Initial verification must be carried out in a place approved by the metrological service.

The layout of the premises and the test equipment must be such that verification may be
carmied out in safe, reliable conditions, and with no loss of time for the person
responsible for the tests. The requirements of 5.2.3 must be complied with, except with
respect to temperatures where the tests are carried out with cold water in accordance
with such provisions as may be laid down in the EEC pattern approval certificate.
Arrangements may be made at the test centre to enable the meters to be tested 1n series.
The exit pressure of all the meters must always be sufficient to prevent cavitation and
special measures may be required to prevent interaction between meters.

The complete unit may include automatic devices, by-pass valves, flow-restrictors, etc.,
provided that each test circuit between the meters to be verified and the control tanks is
clearly defined and that it is possible to check the internal pressure tightness of the
circuits at any time.

Any type of water supply system may be used, but if several test circuits are operated in
parallel, there must be no interaction incompatible with the requirements of 5.2.3.
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1" a control tank is divided into several chambers, the separating walls must be
sutticiently rgid to ensure that the volume ot a chamber does not vary by more than 0.2
% according to whether the adjacent chambers are full or empty.
0.2. Test procedure
The meters must conform to an approved pattern.
Initial venfication comprises pressure tightness and accuracy tests.
6.2.1. Pressure tightness test
The pressure tightness test may be carried out with cold water. It must be carried out for
one minute at 16 times the maximum operating pressure. During the test, there must be
no leakage, or seepage through the walls of the meter.
6.2.2. Accuracy test

6.2.2.1. Accuracy test with hot water

The accuracy test is normally conducted with hot water at a temperature of 50 (+ 5) °C
at thrce flowrates at lcast:

(a) between 0.9 Qmax and Qmax;
(b) between Q and 1.1 Q;
(c) between Qmin and 1.1 Qmin.

Dunng this test the meter must comply with the maximum permissible errors stipulated
in2.1.

If all the errors are found to lie in one direction, the meter must be adjusted so that not
all the errors exceed one half of the maximum permissible error.

6.2.2.2. Accuracy test with cold water
If the EEC pattern approval certificate so provides, the accuracy test may be carried out

with cold water. In this case the test is carried out in accordance with the procedures
laid down 1n the certificate.
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