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Foreword

(OIML) is a worldwide, intergovernmental organization

whose primary aim is to harmonize the regulations and
metrological controls applied by the national metrological
services, or related organizations, of its Member States.

The International Organization of Legal Metrology

The two main categories of OIML publications are:

e International Recommendations (OIML R), which are
model regulations that establish the metrological charac-
teristics required of certain measuring instruments and
which specify methods and equipment for checking their
conformity; the OIML Member States shall implement
these Recommendations to the greatest possible extent;

e International Documents (OIML D), which are inform-
ative in nature and intended to improve the work of the
metrological services.

OIML Draft Recommendations and Documents are devel-
oped by technical committees or subcommittees which are
formed by the Member States. Certain international and
regional institutions also participate on a consultation basis.

Cooperative agreements are established between OIML and
certain institutions, such as 1SO and IEC, with the objective
of avoiding contradictory requirements; consequently, manu-
facturers and users of measuring instruments, test labor-
atories, etc. may apply simultaneously OIML publications
and those of other institutions.

International Recommendations and International Docu-
ments are published in French (F) and English (E) and are
subject to periodic revision.

This publication - reference OIML R 75-1 edition 2002 - was
developed by the OIML Technical Committee TC 11 Instru-
ments for measuring temperature and associated quantities on
the basis of Part 1 of the European Standard EN 1434 (1997),
the relevant paragraphs of which have been reproduced with
the agreement of the European Committee for Standardiza-
tion (CEN). This publication was approved for final publica-
tion by the International Committee of Legal Metrology in
2001 and will be submitted to the International Conference of
Legal Metrology in 2004 for final sanction.

OIML Recommendation R 75 includes three parts: Part1
(General requirements) and Part 2 (Type approval tests and
initial verification tests) which have been issued in 2002 as
separate publications, and Part 3 (Test report format) which is
expected to be approved and issued at a later stage. It
supercedes the former edition dated 1988.

OIML publications may be obtained from the Organization’s
headquarters:

Bureau International de Métrologie Légale
11, rue Turgot - 75009 Paris - France

Telephone: 33 (0)1 48 78 12 82 and 42 85 27 11
Fax: 33(0)1 428217 27

E-mail: biml@oiml.org

Internet:  www.oiml.org
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Heat meters

Part 1. General requirements

1 Scope

This Recommendation applies to heat meters, that is to
instruments intended for measuring the heat which, in
a heat-exchange circuit, is given up by a liquid called
the heat-conveying liquid.

Heat meters which are submitted for control by legal
metrology services shall comply with the requirements
formulated in this Recommendation.

2 References

International Vocabulary of Terms in Legal Metrology
(VIML, 2000)

International Vocabulary of Basic and General Terms in
Metrology (VIM, 1993)

IEC 61010-1 (2001-02). Safety requirements for electrical
equipment for measurement, control and laboratory use.
Part 1: General requirements. International Electro-
technical Commission, Geneva

ISO 7268 (1983-05). Amendment ISO 7268-am1(1984-
07). Pipe components - Definition of nominal pressure.
International Organization for Standardization,
Geneva

IAPWS-1F97. The Industrial Standard for the Thermo-
dynamic Properties and Supplementary Equations for
other Properties of Water and Steam. Ed. by Wagner, W.
and Kruse, A. Springer Verlag, Berlin-Heidelberg, 1998
ISBN 3-540-64339-7

IEC 60751 (1983-01). Amendments IEC 60751-
am1(1986-01) and IEC 60751-am2(1995-07) Industrial
platinum resistance thermometer sensors. International
Electrotechnical Commission, Geneva

3 Types of instrument

For the purpose of this Recommendation, heat meters
are defined either as complete instruments or as com-
bined instruments.

3.1 Complete instrument

A heat meter which does not have separable sub-
assemblies as defined in 3.4.

3.2 Combined instrument

A heat meter which has separable sub-assemblies as
defined in 3.4.

3.3 Hybrid instrument

A heat meter - often called a “compact” instrument -
which for the purpose of type approval and verifi-
cation, can be treated as a combined instrument as
defined in 3.2. However, after verification, its sub-
assemblies shall be treated as inseparable.

3.4 Sub-assemblies of a heat meter,
which is a combined instrument

The flow sensor, the temperature sensor pair and the
calculator or a combination of these.

3.4.1 Flow sensor

A sub-assembly through which the heat-conveying
liquid flows, at either the flow or return of a heat-
exchange circuit, and which emits a signal, which is a
function of the volume or the mass or the volumetric or
mass flow rate.

3.4.2 Temperature sensor pair

A sub-assembly (for mounting with or without
pockets), which senses the temperatures of the heat-
conveying liquid at the flow and return of a heat-
exchange circuit.
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3.4.3 Calculator

A sub-assembly which receives signals from the flow
sensor and the temperature sensors and calculates and
indicates the quantity of heat exchanged.

3.5 Equipment under test (EUT)

A sub-assembly, a combination of subassemblies or a
complete meter subject to a test.

4  Terminology and symbols

For the purposes of this Recommendation, the follow-
ing terms, definitions and symbols apply.

Note: The terminology used in this Recommendation
complies with the International Vocabulary of
Terms in Legal Metrology (VIML) and the Interna-
tional Vocabulary of Basic and General Terms in
Metrology (VIM) of which certain definitions are
reproduced below.

4.1 Response time, Tos

Time interval between the instant when the flow, the
temperature or the temperature difference is subjected
to a specified abrupt change, and the instant when the
response reaches 50 % of its final steady value.

4.2  Fast response meter

Meter suitable for heat-exchange circuits with rapid
dynamic variations in the exchanged heat.

4.3 Rated voltage, U,

Voltage of the external power supply required to
operate the heat meter, conventionally the voltage of
the AC mains supply.

4.4 Rated operating conditions

Conditions of use for which specified metrological
characteristics of a measuring instrument are intended
to lie within the specified maximum permissible errors
[adapted from VIM 5.5].

4.5 Reference conditions

Conditions of use prescribed for testing the perform-
ance of a measuring instrument or for intercomparison
of results of measurements [VIM 5.7].

4.6 Influence quantity

Quantity that is not the measurand but that affects the
result of the measurement [VIM 2.7].

4.7 Influence factor

Influence quantity having a value within the rated
operating conditions.

4.8 Disturbance

Influence quantity having a value outside the rated
operating conditions.

4.9 Types of error

4.9.1 Error (of indication) of a measuring instrument

Indication of the measuring instrument minus the
conventional true value of the corresponding input
guantity [adapted from VIM 5.20].

4.9.2 Intrinsic error (of a measuring instrument)

Error of a measuring instrument, determined under
reference conditions [VIM 5.24].
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4.9.3 |Initial intrinsic error

Intrinsic error of a measuring instrument as deter-
mined prior to performance tests and durability tests.

4.9.4 Durability error

Difference between the intrinsic error after a period of
use and the initial intrinsic error.

4.9.5 Maximum permissible error, MPE

Extreme values of the error (positive or negative)
permitted by this Recommendation [adapted from VIM
5.21].

4.10 Types of fault

4.10.1 Fault

Difference between the error of indication and the
intrinsic error of the instrument.

4.10.2 Transitory fault

Momentary variations in the indication which cannot
be interpreted, memorized or transmitted as measure-
ments.

4.10.3 Significant fault

Fault greater than the absolute value of the MPE which
is not a transitory fault.

Example: If the MPE is + 2 %, then the significant fault
is a fault larger than 2 %.

4.11 Reference values of the measurand, RVM

Specified set of values of the flow rate, the return temp-
erature and the temperature difference, fixed to ensure
valid intercomparison of the results of measurements.

4.12 Conventional true value

Value of a quantity which, for the purpose of this
Recommendation, is considered as a true value.

Note: A conventional true value is, in general, regarded
as sufficiently close to the true value for the
difference to be insignificant for the given
purpose.

4.13 Meter model

Different sizes of heat meters or sub-assemblies having
a family similarity in the principles of operation,
construction and materials.

4.14 Electronic device

Device employing electronic components and perform-
ing a specific function.

4.15 Electronic component

Smallest physical entity in an electronic device which
uses electron or hole conduction in semi-conductors or
electron conduction in gases or in a vacuum.

4.16 Minimum immersion depth of a
temperature sensor

Depth of immersion in a thermostatic bath with a
temperature of (80 £ 5) °C at an ambient temperature
of (25 £5) °C, beyond which deeper immersion changes
the output value by an amount corresponding to less
than 0.1 K.

4.17 Self-heating effect

Increase in temperature signal that is obtained by
subjecting each temperature sensor of a pair to a con-
tinuous power dissipation of 5 mW when immersed to
the minimum immersion depth in a water bath, having
a mean water velocity of 0.1 m/s.
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5 Rated operating conditions
5.1 Limits of temperature range

5.1.1 The upper limit of the temperature range, O, ..
(expressed in °C) is the highest temperature of the heat-
conveying liquid, at which the heat meter shall func-
tion without the maximum permissible errors being
exceeded.

5.1.2 The lower limit of the temperature range, O, ,
(expressed in °C) is the lowest temperature of the heat-
conveying liquid, at which the heat meter shall
function without the maximum permissible errors
being exceeded.

5.2  Limits of temperature differences

5.2.1 The temperature difference, AG, (expressed in K)
is the absolute value of the difference between the
temperatures of the heat-conveying liquid at the flow
and return of the heat-exchange circuit.

5.2.2 The upper limit of the temperature difference,
0B, is the highest temperature difference, at which
the heat meter shall function within the upper limit of
thermal power without the maximum permissible

errors being exceeded.

5.2.3 The lower limit of the temperature difference,
AO .., is the lowest temperature difference, at which
the heat meter shall function without the maximum
permissible errors being exceeded.

5.3 Limits of flow rate

5.3.1 The upper limit of the flow rate, g, is the highest
flow rate, at which the heat meter shall function for
short periods (less than 1h/day and less than
200 h/year) without the maximum permissible errors
being exceeded.

5.3.2 The permanent flow rate, Gy is the highest flow
rate at which the heat meter shall function con-
tinuously without the maximum permissible errors
being exceeded.

5.3.3 The lower limit of the flow rate, g;, is the lowest
flow rate, above which the heat meter shall function
without the maximum permissible errors being
exceeded.

5.4  Limits of thermal power

The upper limit of the thermal power, P, is the highest
power at which the heat meter shall function without
the maximum permissible errors being exceeded.

5.5 Maximum admissible working pressure,
MAP

The maximum positive internal pressure that the heat
meter can withstand permanently at the upper limit of
the temperature range, expressed as a PN-series as
defined in 1SO 7268.

5.6 Maximum pressure loss

The loss of pressure in the heat-conveying liquid
passing through the flow sensor when the flow sensor
is operating at the permanent flow rate, 0p-

6 Technical characteristics

The materials used and the construction of heat meters
shall ensure sufficient stability to enable the instru-
ment to comply with the maximum permissible errors
stated when the device is set up in accordance with the
supplier’s instruction manual.

6.1 Materials and construction

All the constituent elements of heat meters shall be
solidly constructed of materials having appropriate
qualities to resist the various forms of corrosion and
wear which occur under rated operating conditions,
especially those due to impurities in the heat-conveying
liquid. Correctly installed meters shall also be able to
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withstand normal external influences. Meters shall, in
all circumstances, withstand the maximum admissible
pressure and the temperatures for which they are
designed, without malfunction.

6.1.1 Suppliers of heat meters shall declare any
limitations with regard to installation of the heat meter
and its orientation with respect to the vertical.

6.1.2 Casings of heat meters shall protect the parts
inside against water and dust ingress. The minimum
forms of enclosure protection shall be IP54 for
enclosures that are to be installed into pipework and
IP52 for other enclosures, all in accordance with IEC
61010-1.

6.1.3 Heat meters may be fitted with interfaces
allowing the connection of supplementary devices.
Such connections shall not modify the metrological
qualities of the heat meter.

6.1.4 The maximum pressure loss at ¢ shall not
exceed 0.25 bar, except where the heat meter includes a
flow controller or also acts as a pressure-reducing
device.

6.2 Requirements outside the limiting values
of the flow rate

When the flow rate is less than a threshold value
declared by the supplier, no registration is allowed.

Note: The flow rate through a “nominally” closed valve
or the movement of liquid in the pipe behind a
closed valve caused by thermal expansion and
contraction should not be recorded.

For flow rates greater than g, the behavior of the
meter, e.g. the production of spurious or zero signals,
shall be declared by the manufacturer. Flow rates
greater than qg shall not result in a positive error
greater than 10 %.

6.3 Display (indicating device)

6.3.1 The quantity of heat shall be indicated in joules,
watt-hours or in decimal multiples of those units. The

name or symbol of the unit in which the quantity of
heat is given shall be indicated adjacent to the display.

6.3.2 The display shall include a numerical or semi-
numerical scale. Heat meters shall be so designed that,
in the event of an external power supply failure (mains
or external DC), the meter indication of energy at the
time of failure is not lost, and remains accessible for a
minimum of one year.

Note: Compliance with 6.3.2 will not necessarily
ensure that the heat meter will continue to
register the heat consumed in the event of a
power supply failure.

6.3.3 The indicating device shall provide an easily
read, reliable and unambiguous indication.

6.3.4 The real or apparent height of the figures on the
display for energy shall not be less than 4 mm.

6.3.5 The figures indicating decimal fractions of a unit
shall be separated from the others by the decimal
divider. In addition, the figures indicating decimal
fractions of energy shall be clearly distinguishable from
the others.

6.3.6 Where the display is of the roller-type, the
advance of a figure of a particular significance shall be
completed during the time when the figure of next
lower significance changes from 9 to 0. The roller
carrying the figures of lowest significance may have a
continuous movement, of which the visible displace-
ment shall then be from bottom to top.

6.3.7 The display indicating the quantity of heat shall
be able to register, without overflow, a quantity of heat
at least equal to the transfer of energy which corres-
ponds to a continuous operation for 3000 h at the
upper limit of the thermal power, P, of the heat meter.

The quantity of heat, measured by a heat meter
operating at the upper limit of the thermal power for
1 h, shall correspond to at least one digit of lowest
significance of the display.
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6.4  Protection against fraud

Heat meters shall have protective devices which can be
sealed in such a way that, after sealing, both before and
after the heat meter has been correctly installed, there
is no possibility of dismantling, removing, or altering
the heat meter or its adjustment devices without
evident damage to the device(s) or seal(s).

Means shall also be provided for meters with external
power supply, either to give protection against the
meter being disconnected from the power supply or to
make it evident that this has taken place.

Sites shall be provided for marks (e.g. legal status
marks) to be sited on that part of the heat meter
indicating the quantity of heat for a complete meter or
on each sub-assembly for combined meters. All parts of
the heat meter that might be separated after calibration
and testing shall have sites for placing an identity
mark. The sites for these marks shall be situated so that
the marks are clearly visible when attached.

Note: The incorporation in the meter casing of a
counter indicating the hours run will make it
evident if the power supply has been discon-
nected.

6.5 Supply voltage

The instrument shall be fully operational and shall not
exceed the maximum permissible errors if the electric
power supply is influenced as described in 6.5.1 to
6.5.4.

6.5.1 Instruments supplied by AC mains supply

e Variations in AC mains voltage of — 15 % to + 10 %
related to the instrument’s rated nominal voltage.

e Variations in AC mains frequency of -2 % to + 2%
related to the instrument’s rated nominal frequency.

6.5.2 Instruments supplied by external AC or DC low
voltage (< 50 V)

e Variations in AC remote voltage of + 50 % related to
the instrument’s rated nominal voltage.

 Variations in DC remote voltage of - 50 % to + 75 %
related to the instrument’s rated nominal voltage.

6.5.3 Instruments supplied by internal
non-rechargeable batteries or rechargeable
batteries that cannot be (re)charged during
the operation of the measuring instrument

When the battery voltage has dropped to a critical
value, this shall be clearly indicated by the instrument
at a time safely before the instrument starts function-
ing improperly (resulting in for instance poor display,
unstable memory function, errors exceeding MPE,
etc.), or the instrument shall automatically switch off,
storing actual data and time at the moment of switch-
ing off for a period of at least 1 year. The moment of
switching off may be preprogrammed.

The minimum period of time during which the instru-
ment shall function properly without renewing or
recharging batteries shall be specified by the manu-
facturer, and shall be at least 2 years.

6.5.4 Instruments supplied by internal rechargeable
batteries that are intended to be (re)charged
during the operation of the measuring instrument

These instruments shall:

 either comply with the requirements for battery
supplied instruments (6.5.3) with the external
supply switched off (manually or by accident),

e or comply with the requirements for instruments
supplied by external AC or DC low voltage
(6.5.2) with the external supply switched off
(manually or by accident),

and shall additionally:

10
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e comply with the requirements for AC-powered
instruments (6.5.1) with the mains supply switched
on.

7 Specified working range

The working parameters of the heat meter are bounded
by the limiting values of the temperature range, the
temperature difference, the thermal power and the
flow rates (g, and g;).

If the measurement of heat is affected by the pressure
of the heat-conveying liquid, pressure shall be regarded
as a parameter.

7.1 Temperature difference

The ratio of the upper and lower limits of the temper-
ature difference shall not be less than 10. The lower
limit shall be stated by the supplier to be either 1, 2, 3,
5 or 10 K. The preferred value is 3 K.

7.2 Flow rate

The ratio of the permanent flow rate to the lower limit
of the flow rate (qp/qi) shall be 10, 25, 50, 100 or 250.

8 Heat transmission formula

Heat transmitted to or from a body of liquid can be
determined from knowledge of its mass, specific heat
capacity and change in temperature.

In a heat meter, the rate of change of enthalpy between
the flow and return through a heat exchanger is
integrated with respect to time. The equation for its
operation is as follows:

where:

Q is the quantity of heat given up;

0, Isthe mass flow rate of the heat-conveying liquid
passing through the heat meter;

Ah s the difference between the specific enthalpies of
the heat-conveying liquid at the flow and return
temperatures of the heat-exchange circuit;

t is time.

If the instrument determines the volume instead of the
mass, its equation becomes:

where:

Q is the quantity of heat given up;
V s the volume of liquid passed;

k  called the heat coefficient, is a function of the
properties of the heat-conveying liquid at the
relevant temperatures and pressure;

AO is the temperature difference between the flow
and return of the heat exchange circuit.

The conventional true value of the heat coefficient k for
water, if it is used as the system heat-conveying liquid,
shall be obtained from the formulas (A.1.) to (A.5.) in
Annex A, where the pressure shall be set to 16 bar.

For meters intended for use with heat-conveying
liquids other than water, the supplier shall declare the
heat coefficient used as a function of temperature and
pressure.

Note: Tables with values for the heat coefficient for
liquids other than water can be found in the
book Handbuch der Warmeverbrauchsmessung,
by Dr. F. Adunka, Vulkan-Verlag, Essen, ISBN
3-8027-2373-2

9 Metrological characteristics
(maximum permissible errors, MPES)

Heat meters shall meet the tolerances stated which are
considered as being the maximum permissible errors

11
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in type approval tests, initial and subsequent verifica-
tion.

9.1 General

9.1.1 Flow sensors of heat meters and complete
instruments belong to one of the following three
accuracy classes:

class 1, class 2 and class 3.

The class of the complete instrument is determined by
the class of the flow sensor.

9.1.2 The maximum permissible errors of heat meters,
positive or negative, in relation to the conventional true
value of the heat, are defined as relative errors varying
as a function of the temperature difference and flow
rate.

9.1.3 The maximum permissible errors of sub-
assemblies, positive or negative, are calculated from
the temperature difference in the case of the calculator
and the temperature sensor pair and from the flow rate
in the case of the flow sensor.

9.1.4 The relative error, E, is expressed as:

where:

X4 s the indicated value;

X, Is the conventional true value.

9.2 Values of maximum permissible errors

9.2.1 Maximum permissible relative errors of a
complete instrument

The MPEs of a complete instrument are calculated as a
function of the temperature difference ratio

(A0, £0) and the flow rate ratio (qp/q). The MPEs of
the complete instrument of accuracy classes 2 and 3
are the arithmetic sums of E_(in 9.2.2.1), E, (in 9.2.2.2)
and E; (in 9.2.2.3). The classes of heat meters are
defined by the class of the flow sensor.

Class 1: see note in 9.2.2.3

Class 2and Class 3: E=E_+E +E

9.2.2 Maximum permissible relative errors of
sub-assemblies

9.2.2.1 Calculator

E.=%(0.5+A0,, /A6)

where the error, E_, relates the value of the heat
indicated to the conventional true value of the heat.

9.2.2.2 Temperature sensor pair

E,=+(0.5+3A0,,,/L0)

where the error, E,, relates the indicated value to the
conventional true value of the relationship between
temperature sensor pair output and temperature
difference.

The relationship between temperature and resistance
of each single sensor of a pair shall not differ from the
values of the formula given in IEC 60751 (using the
standard values of the constants A, B and C) by more
than an amount equivalent to 2 K.

9.2.2.3 Flow sensor

Class 1: E; = See note
Class 2: E; =+ (2 + 0.02 q,/q), but not more than + 5 %
Class 3: E¢ = (3 + 0.05 q,/q), but not more than + 5 %

where the error, E,, relates the indicated value to the
conventional true value of the relationship between
flow sensor output signal and mass or volume.

Note: E and E, for class 1 will be defined when improve-
ments in testing procedures and flow sensors
make it possible.

The definitions for class 1 flow sensors could be
presumed to be:

12
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For complete meters:
E=+(2+4A0,,/00+0.01 qp/q).

For flow sensors:

E;=+(1+0.01 qp/q), but not more than + 3.5 %.

It is presumed that these maximum permissible
errors could be applied to heat meters with flow
sensors of ¢, > 100 m3/h.

9.3 Application of maximum permissible errors

9.3.1 For a combination of sub-assemblies as defined
in 3.4, the maximum permissible error for the
combination is the arithmetic sum of the maximum
permissible errors of all sub-assemblies.

9.3.2 The errors of combined instruments shall not
exceed the arithmetic sum of the maximum per-
missible errors of the sub-assemblies indicated in
9.2.2.1t09.2.2.3.

9.3.3 Suppliers of combined instruments can stipulate
that they shall be considered as complete instruments
for the application of the maximum permissible errors.

9.4 Maximum permissible errors in service

Where different values for maximum permissible
errors in service and at verification are prescribed by
national regulations, the values of the maximum
permissible errors in service shall be equal to 2 times
the maximum permissible errors fixed for verification.

10 Environmental classification

Heat meters shall conform to one or more of the
following environmental classifications according to
the application.

10.1 Environmental class A
(domestic use, indoor installations)

e Ambient temperature: + 5 °C to + 55 °C
e Low level humidity conditions

< Normal electrical and electromagnetic conditions
e Low level mechanical conditions

10.2 Environmental class B
(domestic use, outdoor installation)

Ambient temperature: - 25 °C to + 55 °C

Normal level humidity conditions

Normal electrical and electromechanical conditions
Low level mechanical conditions

10.3 Environmental class C
(industrial installations)

Ambient temperature: + 5 °C to + 55 °C
Normal level humidity conditions

High electrical and electromagnetic conditions
Low level mechanical conditions

11 Heat meter specifications, inscriptions
and instruction manual

Each heat meter shall be accompanied by an instruc-
tion manual and data sheets, which shall include all the
information listed in 11.1 to 11.4.

A heat meter and/or its sub-assemblies shall be marked
clearly and indelibly with the information listed in
italics in 11.1, 11.2, 11.3 and 11.4.

11.1 Flow sensor

e Supplier (name or trade mark)

e Type identification, year of manufacture, serial
number

e Accuracy class

* Limits of flow rate (g, Gy and q,)

= Limits of temperature (0,,, and 6,..,)

e Maximum admissible working pressure (PN-class)

e One or more arrows to indicate the direction of flow

13
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e Environmental class
e Heat conveying liquid if other than water

» Nominal meter factor (litres/pulse or corresponding
factor for normal output)

e Orientation limitations for installing the meter

e Maximum pressure loss (pressure loss at qp)

« Installation requirements, including installation
pipe lengths

e Physical dimensions (length, height, width, weight,
thread/flange specification)

e Qutput signal for rated operation (type/levels)

e Output signal for testing (type/levels)

 Performance at flow rates greater than q

e Low flow threshold value

* Response time - for fast response meters

* Mains power supply requirements - voltage,
frequency

e Battery power supply requirements - battery
voltage, type, life-time

11.2 Temperature sensor pair

e Supplier (name or trade mark)

* Type identification, e.g. Pt 100, year of manufacture,
serial number

* Limits of temperature (0, and ©,..,)

= Limits of temperature difference (AO,,;, and AG,..,)

e Maximum admissible working pressure for direct
mounted sensors (PN-class)

« Identification of flow and return temperature sensors,

if needed

e Wiring of sensors (e.g. 4- or 2-wire)

< Total resistance of a 2-cable wire

e Principle of operation

e Maximum RMS value of sensor current
e Physical dimensions

« Installation requirements (e.g. for pocket mounting)

e Maximum liquid velocity for sensor over 200 mm
length

e Minimum immersion depth
e Qutput signal for rated operation (type/levels)
* T, response time

11.3 Calculator

Supplier (name or trade mark)

Type identification, year of manufacture, serial
number

Type of temperature sensors (e.g. Pt 100 or Pt 500,
etc.)

Environmental class

Installation requirements, including wiring of
temperature sensors, indication if shielding is
necessary or not

and ©

Limits of temperature (O, hna)

Limits of temperature difference (AQ,,;, and AQ, ,.)
Required input signal from the flow sensor

Heat conveying liquid if other than water

Flow sensor to be operated at the flow or return
temperature

Display unit options (MJ, kWh)

Dynamic behavior (circumstances of temperature
measurement and integration)

Maximum value of thermal power (P,)

Other functions in addition to heat indication
Physical dimensions

Mains power supply (voltage, frequency)

Battery power supply requirements (battery voltage,
type, lifetime)

RMS value of temperature sensor current

Maximum permissible flow sensor signal (pulse
rate)

Output signal for normal operation (type/levels)
Output signal for testing (type/levels)

11.4 Complete instrument

Supplier (name or trade mark)

Type identification, year of manufacture, serial
number

Limits of flow rate (q;, Gy and q,)

Limits of temperature (0., and 6, ..) of the flow

sensor/temperature sensor pair

Limits of temperature difference (AQ,,;, and AQ, ..)
Accuracy class

Maximum admissible working pressure (PN-class)
Environmental class

Maximum admissible working pressure for the flow
sensor, MAP

14
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Heat conveying liquid if other than water

Meter to be installed in flow or return

One or more arrows to indicate the direction of flow
Orientation limitations for installing the meter

Display unit option (MJ, kWh)

Other functions in addition to heat indication
Maximum value of thermal power (P,)

Low flow threshold value

Maximum pressure loss of flow sensor (pressure
loss at qp)

Installation requirements, including installation
pipe lengths

Physical dimensions (length, height, width, weight,
thread/flange specification)

Mains power supply requirements (voltage,
frequency)

Battery power supply requirements (battery voltage,
type, lifetime)

Output signal for normal operation (type/levels)
Output signal for testing (type/levels)
Performance at flow rates greater than g,
Response time for the temperature sensor pair
Response time, for fast response meters

12 Information to be delivered with the
heat meter or sub-assemblies

Installation instructions under the following heading
shall include at least the following information.

a) Flow sensor:

flushing the system before installation;
installation in flow or return as stated on calculator;

minimum straight installation pipe length upstream
and downstream;

orientation limitations;

need for flow straightener;

requirement for protection from risk of damage by
shock and vibration;

requirement to avoid installation stresses from
pipes and fittings.

b) Temperature sensor pair:

e possible need for symmetrical installation in the
same pipe size;

» use of pockets or fittings for temperature sensor;

» use of thermal insulation for pipe and sensor heads.

¢) Calculator (and flow meter electronics):

 free distance around the meter;
 distance between meter and other equipment;
< need for adapter plate to fit standardized holes.

d) Wiring:

e need for earth connection;
e maximum cable lengths;

e required separation between signal and power
cables;

e requirement for mechanical support;
e requirements for electrical screening.

e) Other:

e initial function check and operation instructions;
e installation security sealing.

15
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Annex A - Heat coefficient equations

(Mandatory)

For the determination of heat exchanged in an exchange circuit, heat meters shall take the type of heat-conveying
liquid (generally water) into account by means of the heat coefficient k(p, &;, ©,). The heat coefficient is a function
of the measurable physical quantities pressure p, flow temperature ©; and return temperature ©,, and satisfies
equation A.1.

h.-h
Heat coefficient for water ~ k(p, @, 0)=— — " (A1)
vV 6,-06

r

where v is the specific volume, h;, h_are the specific enthalpies (f-flow; r-return). The quantities v, h.and h, can be
calculated according to The Industrial Standard for the Thermodynamic Properties of Water and Steam (IAPWS-IF 97)
using the International Temperature Scale of 1990 (ITS-90).

p

Specific volume v =(dy/ dp); v(m, ) = a7 =y, (A.2)
where g is the specific Gibbs free energy and
m=p/p* with p* = 16.53 MPa
34
Vo= —nili (7.1 - i} (1 - 1.222) i (A.3)
1=
For the figures of n;, I, and J; see Table 1.
- _ . h(mr) _
Specific enthalpy h=g-T(dy/ dT)p ; =1y, (A4
RT
where 7=T*/T and T* = 1386 K
34
v, =2 (7.1 - m'i J(r-1.222) %1 (A.5)
1=1

with 273.15 K< T £ 623.15 K; p,(T) < p < 100 MPa and R = 461.526 JKg* K™
with p (T): saturation pressure

For the figures of n;, I; and J; see Table 1.

16
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Samples of values for 6, = 70 °C and ©,= 30 °C at 16 bar; flow sensor in:

Flow position Return position

Specific volume in (m%kg) 0.10220400 0.10037000

Specific enthalpyy,,, in (kJ/kg) 0.2943010103 0.2943010103

Specific enthalpy, ., in (kJ/kg) 0.12720000° 0.12720000°

Heat coefficient in (MJ/(m? K)) 4.0874 4.1621
Table 1 Coefficients and exponents of equations (A.3) and (A.5)

i I, J; n; i I; J; n,

1 0 -2 0.146 329 712 131 67 18 2 3 -0.441 418 453 308 46 x 10°
2 0 -1 -0.845 481 871 691 14 19 2 17 -0.726 949 962 975 94 x 105
3 0 0 -0.375 636 036 720 40 x 10! 20 3 -4 -0.316 796 448 450 54 x 10*
4 0 1 0.338 551 691 683 85 x 10* 21 3 0 -0.282 707 979 853 12 x 10°°
5 0 2 -0.957 919 633 878 72 22 3 6 -0.852 051 281 201 03 x 10°°
6 0 3 0.157 720 385 132 28 23 4 -5 -0.224 252 819 080 00 x 10°
7 0 4 -0.166 164 171 995 01 x 101 24 4 -2 -0.651 712 228 956 01 x 10
8 0 5 0.812 146 299 835 68 x 1073 25 4 10 -0.143 417 299 379 24 x 1012
9 1 -9 0.283 190 801 238 04 x 1073 26 5 -8 -0.405 169 968 601 17 x 10®
10 1 -7 -0.607 063 015 658 74 x 1073 27 8 -11 -0.127 343 017 416 41 x 108
11 1 -1 -0.189 900 682 184 19 x 10! 28 8 -6 -0.174 248 712 306 34 x 10°°
12 1 0 -0.325 297 487 705 05 x 10! 29 21 -29 -0.687 621 312 955 31 x 108
13 1 1 -0.218 417 171 754 14 x 10! 30 23 =31 0.144 783 078 285 21 x 10°1°
14 1 3 -0.528 383 579 699 30 x 104 31 29 -38 0.263 357 816 627 95 x 102
15 2 -3 -0.471 843 210 732 67 x 10°® 32 30 -39 -0.119 476 226 400 71 x 1022
16 2 0 -0.300 017 807 930 26 x 103 33 31 -40 0.182 280 945 814 04 x 10
17 2 1 0.476 613 939 069 87 x 104 34 32 -41 -0.935 370 872 924 58 x 1025
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Foreword

(OIML) is a worldwide, intergovernmental organization

whose primary aim is to harmonize the regulations and
metrological controls applied by the national metrological
services, or related organizations, of its Member States.

The International Organization of Legal Metrology

The two main categories of OIML publications are:

e International Recommendations (OIML R), which are
model regulations that establish the metrological charac-
teristics required of certain measuring instruments and
which specify methods and equipment for checking their
conformity; the OIML Member States shall implement
these Recommendations to the greatest possible extent;

* International Documents (OIML D), which are inform-
ative in nature and intended to improve the work of the
metrological services.

OIML Draft Recommendations and Documents are devel-
oped by technical committees or subcommittees which are
formed by the Member States. Certain international and
regional institutions also participate on a consultation basis.

Cooperative agreements are established between OIML and
certain institutions, such as ISO and IEC, with the objective
of avoiding contradictory requirements; consequently, manu-
facturers and users of measuring instruments, test labor-
atories, etc. may apply simultaneously OIML publications
and those of other institutions.

International Recommendations and International Docu-
ments are published in French (F) and English (E) and are
subject to periodic revision.

This publication - reference OIML R 75-2 Edition 2002 - was
developed by the OIML Technical Committee TC 11 Instru-
ments for measuring temperature and associated quantities on
the basis of Parts 4 and 5 of the European Standard EN 1434
(1997), the relevant paragraphs of which have been repro-
duced with the agreement of the European Committee for
Standardization (CEN). This publication was approved for
final publication by the International Committee of Legal
Metrology in 2001 and will be submitted to the International
Conference of Legal Metrology in 2004 for final sanction.

OIML Recommendation R 75 includes three parts: Part1
(General requirements) and Part2 (Type approval tests and
initial verification tests) which have been issued in 2002 as
separate publications, and Part 3 (Test report format) which is
expected to be approved and issued at a later stage. It super-
cedes the former edition dated 1988.

OIML publications may be obtained from the Organization’s
headquarters:

Bureau International de Métrologie Légale
11, rue Turgot - 75009 Paris - France

Telephone: 33 (0)1 48 78 12 82 and 42 85 27 11
Fax: 33 (0)1 4282 17 27

E-mail: biml@oiml.org

Internet:  www.oiml.org
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Heat meters

Part 2: Type approval tests and initial verification tests

1 Scope

Heat meters which comply with the general require-
ments of R 75-1 and which are submitted for type
approval and/or initial verification shall comply with
the specified tests in this Recommendation. Initial
verification is intended to ensure that instruments
which are put into service shall have specified metro-
logical characteristics within the limits of the max-

imum permissible errors, and shall function properly.
Note: For terms and their definitions, refer to R 75-1.

2 References

OIML R 49-2 (2002)
Water meters intended for the metering of cold
potable water. Part 2: Test methods.

IEC 60068-2-2 (1974-01)

Amendments IEC 60068-2-2-am1(1993-02) and

IEC 60068-2-2-am2(1994-05). Environmental testing.
Part 2: Tests. Test B: Dry heat. International
Electrotechnical Commission, Geneva.

IEC 60068-2-1 (1990-05)

Amendments IEC 60068-2-1-am1(1993-02) and

IEC 60068-2-1-am2(1994-06). Environmental testing.
Part 2: Tests. Test A: Cold. International
Electrotechnical Commission, Geneva.

IEC 60751 (1995-07)

Amendments IEC 60751-am1(1986-01) and
IEC 60751-am2(1995-07). Industrial platinum
resistance thermometer sensors. International
Electrotechnical Commission, Geneva.

IEC 60068-2-30 (1980-01)

Amendment IEC 60068-2-30-am1(1985-08).
Environmental testing. Part 2: Tests. Test Db and
guidance: Damp heat, cyclic (12+12-hour cycle).
International Electrotechnical Commission, Geneva.

IEC 61000-4-11 (1994-06)

Amendment IEC 61000-4-11-am1(2000-11).
Electromagnetic compatibility (EMC). Part 4: Testing
and measurement techniques. Section 11: Voltage dips,
short interruptions and voltage variation immunity
tests. International Electrotechnical Commission,
Geneva.

IEC 61000-4-4 (1995-01)

Amendments IEC 61000-4-4-am1(2000-11) and

IEC 61000-4-4-am2(2001-07). Electromagnetic
compatibility (EMC). Part 4: Testing and measurement
techniques. Section 4: Electrical fast transient/burst
immunity tests. Basic EMC publication. International
Electrotechnical Commission, Geneva.

IEC 61000-4-5 (2001-04)

Ed. 1.1 Consolidated Edition

Amendment IEC 61000-4-5-am1(2001-11).
Electromagnetic compatibility (EMC). Part 4: Testing
and measurement techniques. Section 5: Surge
immunity test. International Electrotechnical
Commission, Geneva.

IEC 61000-4-3 (1995-02)

Amendments IEC 61000-4-3-am1(1998-06) and

IEC 61000-4-3-am2(2000-11). Electromagnetic
compatibility (EMC). Part 4: Testing and measurement
techniques. Section 3: Radiated, radio-frequency,
electromagnetic field immunity test. International
Electrotechnical Commission, Geneva.

IEC 60870-5-1 (1990-02)

Telecontrol equipment and systems.

Part 5: Transmission protocols. Section 1:
Transmission frame formats. International
Electrotechnical Commission, Geneva.

IEC 61107 (1996-03)

Data exchange for meter reading, tariff and local
control - Direct local data exchange. International
Electrotechnical Commission, Geneva.
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IEC 61000-4-2 (2001-04)

Ed. 1.2 Consolidated Edition

Amendment IEC 61000-4-2-am1(2000-11).
Electromagnetic compatibility (EMC). Part 4: Testing
and measurement techniques. Section 2: Electrostatic
discharge immunity test. International
Electrotechnical Commission, Geneva.

IEC/TR 61000-2-7 (1998-01)

Electromagnetic compatibility (EMC). Part 2:
Environment. Section 7: Low frequency magnetic
fields in various environments. International
Electrotechnical Commission, Geneva.

3 General

The type approval procedure shall ascertain that the
instrument type conforms to the metrological require-
ments of R 75-1. In addition to the checking of the
documentation (clause 8) and the comparison of the
type with the metrological requirements of R 75-1, the
tests in clause 6 shall be performed. When testing the
heat meter as a combined instrument, the flow sensor,
the temperature sensor pair, the calculator or a combi-
nation of these shall each be tested separately.

Initial verification of a measuring instrument consists
of a series of tests and visual examinations carried out
to determine whether an instrument manufactured to
replicate a given type conforms to that type and to
regulations, and that its metrological characteristics lie
within the limits of the maximum permissible errors. If
the instrument passes all tests and examinations, it is
given legal character by its acceptance as evidenced by
stamping and/or issue of a certificate of verification.
Initial verification is divided into metrological,
technical and administrative phases. When verifying
the heat meter as a combined instrument, the flow
sensor, the temperature sensor pair, the calculator or a
combination of these shall each be verified separately.

Unless otherwise stated in the type approval certificate,
the verification shall be carried out in accordance with
this Recommendation, the provisions of which also
apply to the subsequent verification of heat meters.

4 Requirements

Under rated operating conditions, the errors of heat
meters or their sub-assemblies shall not exceed the
maximum permissible error, MPE, specified in R 75-1.
When heat meters or their sub-assemblies are exposed
to disturbances, significant faults shall not occur.

5 Specification of operating conditions
5.1 Rated operating conditions

The rated operating conditions are those given in
Table 1.

5.2 Reference conditions

e Range of ambient +15°Cto+35°C
temperature:

e Range of relative humidity:

e Range of ambient

air pressure:

25 % to 75 %
86 kPa to 106 kPa

The actual temperature and relative humidity within
the specified range shall not vary by more than £ 2.5 °C
and +5 percentage points respectively during the
period of one measurement.

The reference conditions for a sub-assembly shall be
the conditions under which it would operate if it was a
part of a combined heat meter.

Table 1 Rated operating conditions

Environmental class
A B C

Ambient temperature °C |+5to+55 | -25t0+55 | +5t0o+55
Relative humidity % <93
Mains supply v v 10 g
voltage nom s
Mains frequency Hz froom£2 %

+50 0
External AC V Vnom750 %
low

+75
voltage (< 50 V) bC V Vnom,so %

The voltage of a battery

Battery voltage in service under normal conditions
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5.3 Reference values for the measurand, RVM

5.3.1 Reference values for the measurand, RVM,
for g, 3.5 m¥%h

< Range of temperature difference:
(40+2)K,orA0 9K

max -2

if AG,,,, is less than 40 K

* Range of flow rate:
(0.7 t0 0.75) g, in m3h

e Return temperature:
(50 £ 5) °C or the upper limit of the return
temperature, if the limit is less than 50 °C.

The conditions mentioned above are reference values
for a complete heat meter. Reference values for sub-
assemblies are the relevant parts of the above men-
tioned condition

5.3.2 Reference values for the measurand, RVM,
for q,>3.5 m3/h

Flow rate simulation of the flow sensor electronics is
allowed, but testing with water is always preferred and
is carried out in accordance with 5.3.1.

If flow rate simulation is used, the following RVM
values apply:

e Range of temperature difference:
(40+2)K,orA0__ 9K

max -2

if AQ,,, is less than 40 K

e Water temperature in flow sensor:
(50 £ 5) °C or ambient

* Range of flow rate:

(0.7 t0 0.75) g, in m3/h.
The power supply to and the signal wires from the flow
sensor shall be connected.

The flow sensor including flow sensor electronics shall
be operated at zero flow rate (without low flow cut-off
device).

6 Type approval tests and measurements
6.1 General

Unless otherwise stated in the test specification, the
test requirements apply irrespective of the heat meter’s
environmental class (see clause 10 of R 75-1).

All measurements shall be carried out under the
installation conditions (e.g. straight sections of piping
upstream and downstream of the meter) stipulated by
the supplier for his type of meter. For all tests, the heat-
conveying liquid shall be water unless otherwise
specified.

If a temperature sensor can be installed in the flow
sensor, this shall be done during the performance tests
of the flow sensor. Where a filter or strainer is an
integral part of the flow sensor, it shall be included in
all the tests.

If the error determined lies outside the MPE, the test
shall be repeated twice unless otherwise stated.

The test is then declared satisfactory if both:

e the arithmetic mean of the result of the three tests;
and

e at least two of the test results are within or at the
MPE.

Depending on the flow sensor size, the tests and
measurements to be carried out are described below.

The tests in 6.4 and 6.16 shall be carried out on all
sizes.

The test in 6.8 shall be carried out only for those sizes
of a type for which the highest wear is expected.

The tests in 6.17 shall be carried out for all sizes. For
DN > 200 it shall be carried out at @ ;..

For each meter model, the following tests shall be
carried out on one size only: 6.5, 6.6, 6.7, 6.9, 6.10, 6.11,
6.12, 6.13, 6.14, and 6.15.

6.2 Test program

Samples of a heat meter, or its sub-assemblies,
submitted for type approval, shall be subject to tests to
verify their conformity with clause 4. Unless otherwise
stated, the tests shall be carried out at reference
conditions and the samples shall be exposed to the
influence factors or disturbances specified for the
respective tests, as stated in Table 2.

The test sequence and the number of items used shall
be either as described in Table 2 or as agreed between
the supplier and the testing laboratory (assuming three
samples, numbered by the testing laboratory).
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Only one influence quantity shall be applied at a time.

If the equipment under test (complete, combined or
sub-assemblies) has test outputs for quantity of water,
temperature difference and/or energy, these outputs
can be used to test such parameters.

Table 2 Test program for heat meters and their sub-assemblies

6.3 Expanded uncertainty of test
equipment (for type approval
and initial verification tests)

Standards, instruments and methods used in type
approval tests or in initial verification tests shall suit
the purpose, be traceable to international standards or
to national standards traceable to international
standards and be part of a reliable calibration program.

Temperature
Test Subclause Exposure sensor Flow Calculator Complete Number
sensor meter of sample”
Influence factors
MPE 6.4 Performance test X X X 2
MPE 6.5 Dry heat X (a) X X 2
MPE 6.6 Cold X (@) X X 2
MPE 6.7 Static deviations X (a) X X 2
in supply voltage
Disturbances
NSFa 6.8 Durability X X 2
NSFd 6.9 Damp heat, X (a) X X 1
cyclic
NSFd 6.10 Short time X (a) X X 3
reduction in supply
voltage
NSFa 6.11 Electrical transients X (a) (b) X(b) X 3
NSFd 6.12 Electromagnetic field X (a) (b) X(b) X 3
NSFa 6.13 Electrostatic discharge X(a) X X 3
NSFd 6.14 Static magnetic field X X X 3
NSFd 6.15 Electromagnetic field X(a) X X 3
at mains frequency
NSFa 6.16 Internal pressure X X 1
6.17 Pressure loss X 1

NSFd - No significant fault shall occur during the test
NSFa - No significant fault shall occur after the test

X - Test to be performed

a- Only for flow sensors with electronic devices
b - This test shall be done with connected cables
*) - Recommended

MPE - Maximum permissible error according to clause 9 of R 75-1
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The uncertainties associated with these standards,
methods and measuring instruments shall always be
known. They shall either:

a) not exceed 1/5 of the maximum permissible errors
of the heat meter or the sub-assemblies (recom-
mended provision), or

b) be subtracted from the maximum permissible
errors of the heat meter or the sub-assemblies to
obtain a new MPE (provision to be only when
AO< 3 K).

6.4 Performance test

The initial intrinsic error shall be determined at least at
the conditions stated in 6.4.1, 6.4.2, 6.4.3 and 6.4.4.

6.4.1 Flow sensor

All performance tests shall be carried out three times,
at the flow rates according to 6.4.1.1.

6.4.1.1 General

Flow rates:

9, 40%,0,£5%,0,+5%,0q,+5%,etq; "3 %

where
g, = q, and g = q;, 9,/d, = 9,/0; = d,/q, = q,/ds = K
where

K=4% &

a;

The point nearest to 0.7 q_ to 0.75 dp shall be changed
to be within 0.7 q, to O.fS Ay in order to obtain one
point within RVM conditions.

Water temperatures:
a) O.,, o (6,
b) (50 £ 5) °C;
c) (85+5) °C.

+5) °C (but not less than 10 °C);

in

The water temperature at the heat meter shall not vary
by more than 2 K during a measurement.

For flow sensors larger than DN 250, the test may be
carried out only at temperature a) if the following
conditions are satisfied:

* the test results for smaller flow sensors of the same
model are inside MPE for all water temperatures;

» documentary evidence is given that technological
similarity exists between the models tested and the
larger sizes applied for.

6.4.1.2 Electromagnetic type flow sensors

Electromagnetic type flow sensors shall be tested with
water having an electrical conductivity higher than
200 uS/cm.

If the supplier has stated a lower permitted
conductivity, tests shall also be performed at that
conductivity at the flow rates g, and g, and at the
water temperature a). The conductivity shall be noted
in the type test report.

If the electronic part of the flow sensor is separated
from the sensor head, the type and the maximum
length of the connecting cable to the electrodes shall be
stated by the supplier and be used for the above
mentioned low conductivity test and noted in the type
test report.

6.4.1.3 Fast response meters

For fast response meters, the transient behavior of the
flow sensors of size g < 2.5 m%h shall be investigated
by measuring the totai) quantity of water delivered in at
least 10 cycles, each consisting of a 10 s period at a flow
rate of g, and a 30 s period at zero flow rate.

The total quantity of water measured shall be at least
twice the quantity used for the test at g, in 6.4.1.1.

The duration of start and stop shall be (1 £ 0.2) s.
The water temperature shall be as a) in 6.4.1.1.
The error shall not exceed the MPE.

For a complete or combined meter, the water
temperature specified above is the return temperature.
The temperature difference shall be the maximum
obtainable, but shall not exceed 42 K.
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6.4.2 Calculator

The calculator shall be tested at the following
simulated temperatures:

Temperature Temperature difference

a) Oreturn = (Omin +g °C A@min’ 5’ 20’ A@RVM, A@max K
D) O,eturn = (Crym £5) °C  AQ,;,, 5, 20, AO,,,, K

C) Gﬂow = (Omax —g) °C 20’ A@RVM’ AG)max K

The maximum temperature for these tests shall not
exceed O ..

Tolerances:

« for all temperature differences: + 20 %
« except for A@,;: % % and AB, . 5 %.

For all test points, the simulated flow rate shall not
create a signal exceeding the maximum signal
acceptable by the calculator.

6.4.3 Temperature sensors

6.4.3.1 Minimum immersion depth

The value of the specified minimum immersion depth
(see subclause 4.16 of R 75-1) shall be verified.

6.4.3.2 Thermal response time

The temperature sensors shall be tested according to
IEC 60751; pockets shall be excluded. The response
time shall not exceed the supplier’s specification.

For sensors intended to be installed in pockets the test
shall also be done with the pocket if the tolerated gap
between the sensor and the pocket is more than
0.125 mm or the immersion depth of the pocket is less
than 70 mm.

6.4.3.3 General testing

The temperature sensors of a pair shall be tested
without their pockets at least at three temperature
levels from the following scale:

(5 £ 5) °C, (40 £ 5) °C, (70 £ 5) °C, (90 + 5) °C,
(130 + 5) °C, (160 * 10) °C

chosen to optimize the spread of temperature over the
temperature range specified by the manufacturer.

For sensors intended to be installed in pockets, the test
shall also be carried out with a pocket if the maximum
tolerated gap between the sensor and the pocket is
more than 0.125 mm or the immersion depth of the
pocket is less than 70 mm. The result shall be within
the MPE and not deviate from the value determined
without the pocket by more than 1/3 MPE.

The resistance values obtained on test shall be used in
a system of three equations to calculate the three
constants of the temperature/resistance equation of
IEC 60751. Thereby the characteristic curve for the
temperature sensor is known. The “ideal” curve using
the standard constants of IEC 60751 shall be generated.
To give the error at any temperature, the “ideal” curve
shall be subtracted from the characteristic curve for
each temperature sensor.

As a further step, the worst case error of the pair shall
be determined over the temperature range and over the
temperature difference range specified for the
temperature sensors. For return temperatures above
80 °C, only temperature differences over 10 K shall be
taken into account.

The error determined as described above shall be
within the limits stated in subclause 9.2.2.2 of R 75-1.

If the temperature sensor pair and calculator form an
inseparable sub-assembly, or a complete meter is to be
approved, the test conditions for the sub-assembly or
complete meter shall apply.

6.4.4 Combined sub-assemblies or complete
instruments

The relevant tests for flow rate (6.4.1), temperatures
and temperature differences (6.4.2 and /or 6.4.3) shall
be carried out.

6.5 Dry heat (Ref.: IEC 60068-2-2)

The heat meters or their sub-assemblies shall be
exposed to dry heat under the following test conditions:

e Temperature: (55 + 2) °C
e Duration: 2h

The duration of the test commences after the heat
meter or the sub-assemblies has/have reached
temperature stability.
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The rate of change of temperature shall not exceed
1 K/min during heating up and cooling down.

The relative humidity of the test atmosphere shall not
exceed 20 %.

After temperature stability of the heat meter or the sub-
assemblies has been attained, the tests in 6.5.1, 6.5.2
and 6.5.3 shall be carried out without exceeding the
MPE.

6.5.1 Calculator

Simulated return temperatures:
@min and @RVM

Simulated flow rate:
The flow rate producing the maximum input signal
acceptable by the calculator

Simulated temperature differences:
AO,;, and AB

6.5.2 Flow sensor

Water temperature:
(50 + 5) °C

Flow rates:
a) (1 to 1.1) g, to be carried out only where g, < 3 m*h

b) (0.7 to 0.75) Gy if Gy > 3.5 m%nh; the test shall be
carried out according to 5.3.2.

6.5.3 Combined sub-assemblies or complete
instruments

The relevant tests as described (see Table 2) for
calculator and flow sensor shall be carried out.

6.6 Cold (Ref.: IEC 60068-2-1)

The heat meters or their sub-assemblies shall be
exposed to cold air under the test conditions in Table 3.

The test commences after the heat meter or the sub-
assemblies has/have reached temperature stability.

Table 3 Test conditions

Environmental class A B C
Temperature °C | 5£3 | 25+3 | 53
Duration h 2

The rate of change of temperature shall not exceed
1 K/min during heating up and cooling down.

After temperature stability of the heat meter or the sub-
assemblies has been attained, the tests in 6.6.1, 6.6.2
and 6.6.3 shall be carried out without exceeding the
MPE.

6.6.1 Calculator

Simulated return temperatures:
emin and @RVM

Simulated flow rate:
The flow rate producing the maximum input signal
acceptable by the calculator

Simulated temperature differences:
AO_.. and AG,,

6.6.2 Flow sensor

Water temperature:

(50 £ 5) °C

Flow rates:

a) (1to 1.1) g, to be carried out only where g, < 3 m¥h

b) (0.7 t0 0.75) g, if g, > 3.5 m?3/h the test shall be
carried out according to 5.3.2.

6.6.3 Combined sub-assemblies or complete
instruments

The relevant tests as described for the calculator and
flow sensor shall be carried out.

6.7 Static deviations in supply voltage
and frequency

The heat meters or their sub-assemblies shall be
subjected to static deviations from the rated supply
voltage U, under the following test conditions:
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Upper limit: U
Lower limit: U ;.
Supply mode: Defined in a), b) and c) below

Duration: As needed for determination of RVM
conditions

The duration of each test, which shall be at reference
conditions, shall be sufficient to determine the error of
the heat meter or the sub-assemblies.

Supply modes:

a) Electronic devices for mains operation and having a
single rated voltage U,

U=11U,
U, =085U,
f: fnom

Variation of mains frequency if mains frequency is
used for measuring purposes:

foax = 102
fmin =0.98 fnom
u=u,

where f__ is the nominal frequency.

b) Electronic devices for mains operation and having a
nominal range of voltage from U (the lower limit
of the range) to U, (the upper limit of the range):

Umax = 11 Un2

Ui, =0.85U,

f = fnom

Variations of mains frequency if mains frequency is
used for measurement purposes:

foax = 1.02F

fmin =0.98 fnom
Un2 + Unl
2

c) Electronic devices for external AC low voltage
(< 50 V) operation and having a single rated voltage
U,

U,m=15U,
U, =05U,

f= fnom

Variations of AC frequency if AC frequency is used
for measurement purposes:

fax = 102
fmin =0.98 fnom

d) Electronic devices for external DC low voltage
(< 50 V) operation and having a single rated voltage
U,

U, =175U,
U, = 050U,

e) Electronic devices for operation with batteries:
Upax = U
u.=U

min batt.min

batt.max

where U, ... .. is the voltage of a new battery at no
load and U, .., is the lowest battery voltage of
operation as specified by the meter supplier at an
ambient temperature of 20 °C.

For each of the above supply modes, the errors shall be
determined whilst the heat meter or the sub-assemblies
are tested under the stated conditions.

Four test points for modes a) and b) at the limits and
two test points for mode c), d) and e) at its limits are
required. The errors obtained during the tests shall not
exceed the MPE.

6.8 Durability test

In order to determine the durability of the heat meter,
sub-assemblies of the heat meters shall be subject to
accelerated wear tests in so far as such tests are
reasonable for the type.

6.8.1 Flow sensor

The durability test for flow sensors consists of a basic
test for meters with normal lifetime and an additional
endurance test which shall be carried out for flow
sensors designed for long-life meters.

Basic test:

The test procedure is based on a continuous series of
one hundred cycles at three different flow rates, each
cycle lasting 24 hours (Figure 1). The high load phase

11





OIMLR 75-2: 2002 (E)

0 24 h
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T
2400 h

15q, -

- 175h —

Y

Figure 1 Basic wear test cycles (not to scale) with magnification of the first cycle

lasts 18 hours; the flow rate shall be 16 hours equal to
q., plus one hour in which the flow rate is raised up to
d.- The high load phase shall be followed by a low load
phase at 1.5¢; lasting 6 hours. The four transition
intervals between the different loads shall be approx-
imately one quarter of an hour each.

Tolerances:

(1.509) 5% 9, 5% g,—-5%toq
The basic wear test shall be carried out at the upper
limit of the temperature of the heat conveying liquid

which the flow sensor is required to withstand.

After the durability test, the error of indication shall be
determined at the temperature of:

(50+5)°Corato,, 00, -5°Cifo,, <50°Cand

at the flow rates stated:
0, 40%, 0, £5%, g 5%, q,+5%and g "3 %

where

g, =g, and g = q;, 9,/d, = 9,/0; = d,/q, = q,/ds = K

where K = 4, / &
G;

No significant fault shall occur.
Additional test:

The additional durability test for long-life sensors shall
have a duration of 300 hours at a flow rate equal to g,

12
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and at the upper limit of the temperature of the heat
conveying liquid which the flow sensor is required to
withstand.

Tolerance:
g, -5 % to q

After the test the error of indication shall be
determined at the flow rate stated in 6.8.1 for the flow
sensor and at the temperature of (50%5)°C or
(Oax _g) °Cif 9,,, <50 °C.

No significant fault shall occur.

6.8.2 Temperature sensors (Ref.: IEC 60751)

The temperature sensor shall be brought slowly to its
upper temperature limit, then exposed to air at room
temperature and then brought slowly to its lower
temperature limit. This procedure shall be repeated 10
times. At each limit the temperature sensor shall be
immersed, at least to its declared immersion depth, and
shall be maintained at the temperature for sufficient
time to reach thermal equilibrium (according to IEC
60751).

The durability error shall be less than 0.1 °C.

After the temperature cycling, the insulation resistance
of the temperature sensors as a sub-assembly shall be
tested under the conditions according to 4.2.1 and 4.3.1
of IEC 60751.

The insulation resistance between the metal envelope
of the sensor and each of the conductors connected to
it shall be measured at reference conditions and using
a test voltage of 100 V DC. The polarity of the voltage
shall be reversed. The measured resistance shall in no
cases be less than 100 MQ.

The insulation resistance between the metal envelope
of the sensor and each of the conductors connected to

Table 4 Test conditions

it shall be measured when the sensor is at its maximum
temperature, using a test voltage not exceeding 10 V
DC. The polarity of the voltage shall be reversed. The
measured resistance shall in no case be less than
10 MQ.

6.8.3 Combined sub-assemblies or complete
instruments

The relevant tests for each sub-assembly shall be
carried out.

Before and after the test, measurements shall be
carried out as for each sub-assembly. One exception is
the insulation resistance for temperature sensors. This
measurement shall not be carried out when the
temperature sensor is a part of the heat meter or the
sub-assemblies.

6.9 Damp heat cyclic
(Ref.: IEC 60068-2-30)

The heat meters or their sub-assemblies shall be
exposed to cyclic damp heat (condensing) under the
conditions given in Table 4.

The test consists of exposure to a cyclic temperature
variation between the lower and the upper temperat-
ure, maintaining the relative humidity above 95 %
during the temperature changes and low temperature
phases, and at 93 % at the upper temperature phases.
Condensation shall occur on the heat meter or the sub-
assemblies during the temperature rise.

The heat meter or the sub-assemblies shall be switched
on during the test and operate according to the
conditions for RVM measurements.

Environmental class A B C
Lower temperature (25+3)°C (25+3)°C (25+3)°C
Upper temperature (40£2)°C (55%£2)°C (55t 2)°C
Relative humidity >93 % >93 % 293 %
Period of cycle 12h+12h 12h+12h 12h+12h
Number of cycles 2 2 2
Recovery period before min. 1 h min. 1 h min. 1 h
proceeding to the next test max. 2 h max. 2 h max. 2 h

13
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Intrinsic error determinations at RVM conditions shall
be carried out as follows:

e during the second cycle, starting 1 h after initiation
of the increase of the temperature from the lower to
the upper temperature;

 after recovery.

On completion of the damp heat cyclic test,
comparison of intrinsic error test results at RVM
conditions with initial intrinsic error test results shall
show no significant fault.

6.10 Short time mains voltage reduction
(Ref.: IEC 61000-4-11)

Note: This clause is valid only for electronic devices or
instruments for mains or external AC low voltage
operation.

The heat meter or the sub-assemblies shall be subjected
to repetitive brief reductions in the supply voltage
under the following test conditions.

The test levels are voltage dips of 100 % in 10 half-
cycles.

Each individual voltage reduction shall be initiated,
terminated and repeated at a zero crossing of the
supply voltage. The interval of time between two
successive reductions shall be (10 = 1) s and 10 reduc-
tions shall be carried out.

Initial intrinsic error determinations at RVM
conditions shall be made and the above test sequence
started. Intrinsic error determinations shall be made
and the measurement ended after (15 + 1) min. With
reference to the initial intrinsic error determination, no
significant faults shall occur.

6.11 Electrical transients

6.11.1 Fast transients (bursts)
(Ref.: IEC 61000-4-4)

For signal and DC lines the following applies:

Each cable, interconnecting sub-assemblies or external
cables for permanent installation longer than 1.2 m,
connected to the heat meters or their parts, shall be

subjected to a repetitive series of electrical spikes
during a fixed interval of time (i.e. electrical bursts)
under the conditions given in Table 5.

Table 5 Test conditions

Test voltage 10kV+10%

Splke rise 5 s
time

Spike duration 50 ns
Spike repetition 5 KHy
frequency

Burst length 15 ms
Burst period 300 ms

60 s for negative bursts
and 60 s for
positive bursts

Duration of test

Bursts are coupled to the terminals only as common-
mode interference with ground (earth) as reference.

Bursts are obtained by a transient generator having an
output impedance of 50 Q.

The spikes in bursts can have positive or negative
polarity. The decay time is defined as the interval of
time between the half-amplitude points of the
transient.

The heat meter or the sub-assemblies shall be switched
on during the test with a flow rate of zero and
AO= A0\,

Initial intrinsic error determination at RVM conditions
shall be made.

Examination of the heat meter or the sub-assemblies
after the tests shall show that no information or
readings have changed due to the exposure, but the
figure of the lowest significance of the readings for the
water or heat quantity may alter by one unit at most.

After the tests, intrinsic error determinations at RVM
conditions shall be carried out and no significant faults
shall occur.

If the heat meter under test has a standardized data
output, the intrinsic error determination shall also be
made using this data output.
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Table 6 Test conditions

Environmental class A B C
2.0 kv 2.0 kv 4.0 kV
Test voltage +£10 % +£10 % +£10 %
Spike rise time 5ns 5ns 5ns
Spike duration 50 ns 50 ns 50 ns
Spike repetition frequency 5 kHz 5 kHz 2.5 kHz
Burst length 15 ms 15 ms 15 ms
Burst period 300 ms 300 ms 300 ms

Duration of test

60 s for negative bursts and 60 s for positive bursts

For AC power lines the following applies:

Each cable connected to the heat meters or their parts
shall be subjected to a repetitive series of electrical
spikes during a fixed interval of time (i.e. electrical
bursts) under the conditions given in Table 6.

Bursts are coupled to the terminals only as common
mode interference with ground (earth) as reference.

Bursts are produced by a transient generator having an
output impedance of 50 Q.

The spikes in bursts can have positive or negative
polarity. The decay time is defined as the interval of
time between the half-amplitude points of the
transient.

The heat meter or the sub-assemblies shall be switched
on during the test with a flow rate of zero and
AO = A0\,
Before the test, an intrinsic error determination at
RVM conditions shall be carried out.

Examination of the heat meter or the sub-assemblies
after the tests shall show that no information or
readings have changed due to the exposure, but the
figure of the lowest significance of the readings for the
water or heat quantity may alter by one unit at most.

After the tests, an intrinsic error determination at RVM
conditions shall be carried out and no significant faults
shall occur.

6.11.2 Surge transients (Ref.: IEC 61000-4-5)

For signal and DC lines the following applies:

Each cable longer than 10 m, interconnecting sub-
assemblies or external cables for permanent
installation, connected to the heat meters or their parts
shall be subjected to electrical surge transients (see
Table 7).

Table 7 Surge transients for signal and DC lines

Test voltage,
common mode

0.5 kv

Test voltage,
differential mode

0.5 kV (only for
external cables)

Rise time

(open circuit) 1.2 s
Duration (open circuit) | 50 ps
Rise time

(short circuit) 8 us
Duration (short circuit) | 20 ps

When the surge transients are coupled to the signal
lines, an impedance of 40 Q shall be connected to the
output of the surge generator. Each line shall be
subjected to three positive and three negative
transients.

The heat meter or the sub-assemblies shall be switched
on during the test with a flow rate of zero and
AO = DO\,

Before the test, an intrinsic error determination at
RVM conditions shall be carried out.

Examination of the heat meter or the sub-assemblies
after the tests shall show that no information or
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readings have changed due to the exposure, but the
figure of the lowest significance of the readings for the
water or heat quantity may alter by one unit at most.

After the test, an intrinsic error determination at RVM
measurement shall be carried out and no significant
faults shall occur.

For AC power lines the following applies:

The AC power line shall be subjected to electrical surge
transients (see Table 8).

Table 8 Surge transients for AC power lines

Environmental class A, BandC

Test voltage -

common mode 2.0kV £10%

Test voltage -

differential mode 1.0kV £ 10 %

The output impedance of the transient generator is 2 Q.
Each line shall be subjected to three positive and three
negative transients.

The heat meter or the sub-assemblies shall be switched
on during the test with a flow rate of zero and
AO = AOy )\,

Before the test an intrinsic error determination at RVM
conditions shall be carried out.

Examination of the heat meter or the sub-assemblies
after the tests shall show that no information or
readings have changed due to the exposure, but the
figure of the lowest significance of the readings for the
water or heat quantity may alter by one unit at most.

After the test an intrinsic error determination at RVvM
conditions shall be carried out and no significant faults
shall occur.

6.12 Electromagnetic field
(Ref.: IEC 61000-4-3, IEC 60870-5-1
and IEC 61107)

The heat meter and its external cables of at least 1.2 m
length shall be subjected to radiated RF fields in the
frequency range 26 MHz to 1 000 MHz under the con-
ditions given in Table 9.

Table 9 Test conditions

Environmental class A B C
Frequency range 26 MHz to 1 000 MHz
Test level 3VIm | 3VIim | 10 V/Im
Modulation AM (1 kHz) 80 %

The specified frequency range is divided into two:

e 26 MHz to 200 MHz;
e 201 MHz to 1 000 MHz.

The preferred transmitting antennas are a biconical
antenna for the frequency range 26 MHz to 200 MHz
and a log-periodic antenna for the frequency range
201 MHz to 1 000 MHz.

The frequency ranges shall be stepped using Table 10
and using the power levels established during the
calibration process and with the signal 80 % amplitude
modulated with a 1 kHz sine wave. The test shall be
performed sequentially, with the antenna polarized in
two orthogonal positions.

The dwell time at each frequency shall be not less than
the time necessary for the heat meter or the sub-
assemblies to carry out an RVM measurement and to
respond.

The tests shall be carried out in steps, using Table 10.

Table 10 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

Determination of the intrinsic error at RVM condition
is commenced at the start of each exposure and
terminated at the end of each exposure. No significant
faults shall occur.

If the heat meter or the sub-assemblies has/have a
standardized data output, the intrinsic error shall also
be determined using this data output. During the test,
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the master shall send requests at intervals of 30 s to the
meter. The meter shall respond within three requests.

Note: Heat meters using the protocol in accordance
with IEC 60870-5-1 answer with at least the
minimum protocol; heat meters using the
protocol in accordance with IEC 61107 answer
with an identification and a data message.

6.13 Electrostatic discharge
(Ref.: IEC 61000-4-2)

The heat meters or their parts with electronic devices
shall receive a transfer of electrostatic charge from a
body of different electrostatic potential directly to the
surface of the heat meter or the sub-assemblies (i.e.
electrostatic discharge) under the test conditions given
in Table 11.

Table 11 Test conditions

Discharge voltage é;rn?aié:/ 4- KV
Discharge rate Single shot
Number of single shots 10

per discharge point

The discharge may be applied to any surface of the heat
meter normally accessible to the user.

The discharge electrode shall approach the heat meter
until discharge occurs, if possible, and shall be
removed before the next discharge. In addition to this,
the contact discharges shall be made on all surfaces
where air discharge has occurred. Furthermore,
contact shall be made to the vertical coupling plane
(VCP) and to the horizontal coupling plane (HCP), on
which the heat meter is placed. The interval of time
between successive discharges shall be more than 10 s.

The heat meter or the sub-assemblies shall be switched
on during the test with a flow rate of zero and
AO = AOy )\,

Initial intrinsic error determinations at RVM
conditions shall be made before and after the exposure
and no significant fault shall occur.

Examination of the heat meter or the sub-assemblies
after the tests shall show that no information or
readings have changed due to the exposure, but the
figure of the lowest significance of the readings for the
water or heat quantity may alter by one unit at most.

If the heat meter or the sub-assemblies has/have a
standardized data output, intrinsic error shall also be
determined using this data output.

6.14 Static magnetic field
(fraud protection)

The heat meter or the sub-assemblies shall be put into
operation at the RVM condition.

A permanent magnet having a strength of 100 kA/m
shall be placed into contact at several positions around
the flow sensor body, calculator casing and indicating
device of the heat meter throughout the period of the
test.

Trial and error, a knowledge of the heat meter's type
and construction and/or past experience may identify
locations on the envelope of the heat meter where the
action of a static magnetic field will affect the correct
functioning of the meter.

The indicating device of the heat meter shall be
observed at each of the positions of the magnet. The
test shall continue for long enough to permit the heat
meter error at RVM conditions to be determined.

During the test:

e no disruption, abrupt addition or subtraction,
acceleration, deceleration in the rate of indication of
the indicating device or other output signals shall be
discernible;

< no significant faults shall occur.

Note: The permanent magnet from a large loudspeaker
or that used in an aquarium cleaning kit has a
strength of 100 kA/m.

6.15 Electromagnetic field at mains frequency
(Ref.: IEC/TR 61000-2-7)

The heat meter shall be subjected to electromagnetic
fields at mains frequency. The field strengths are given
in Table 12.
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Table 12 Field strength

Environmental class A B C

Field strength
at nominal frequency

60 A/m | 60 A/m {100 A/m

Initial intrinsic error determinations at RVM
conditions shall be made. Intrinsic error determina-
tions are commenced at the start of the exposure and
terminated at the end of exposure. With reference to
the initial intrinsic error determination, no significant
fault shall occur.

6.16 Internal pressure

Depending on the materials of construction of the flow
sensor, the flow sensor shall withstand, without leakage
or damage, either:

e a hydraulic pressure of 1.5 times the maximum
working pressure at a water temperature of
(10 £ 5) °C less than the upper temperature limit;

e a hydraulic pressure equal to the maximum
operating pressure, but at a temperature of 5°C
above the upper temperature limit.

The duration of the test shall be 0.5 h.

Initial intrinsic error determinations at RVM condi-
tions shall be made. Intrinsic error determinations
shall be made after the pressure test. With reference to
the initial intrinsic error determination, no significant
fault shall occur.

6.17 Pressure loss

The test shall be carried out in accordance with
subclause 6.7 of OIML R 49-2 with the flow rate set to
(0.9 t0 1.0) Ay and the temperature set to (50 + 5) °C.

7 Initial verification tests

For the requirements for the uncertainty of test
equipment see 6.3.

If the error determined lies outside the MPE, the test
shall be repeated twice. The test is then declared
satisfactory if both:

e the arithmetic mean of the result of the three tests;
and

e at least two of the test results are within or at the
MPE.

7.1 Flow sensor

The verification of the flow sensor shall be carried out
within each of the following flow rate ranges at a water
temperature of (50 + 5) °C:

a) g;£q<llg;

b) 0.1 qpsqso.ll Gy

c) 09 0,9<1.00q,

If the type approval certificate so provides, the
verification may be carried out with cold water in

accordance with the procedures laid down in the
certificate.

When testing the flow sensors, the guidelines in the
type approval certificate shall be followed (e.g.
requirements for water conductivity, water temperat-
ure, straight inlet/outlet pipes, etc.).

7.2 Temperature sensor pair

7.2.1 Error in temperature difference

The individual temperature sensors of the temperature
sensor pair shall be tested, without their pockets, in the
same temperature bath, at temperatures within each of
the three temperature ranges in Table 13.

Table 13 Test temperature ranges

No. For O Test temperature
range

1 |<20°C O, 10 (6, + 10) °C
220 °C 35°Cto45°C

2 |allo,. 75 °C to 85 °C

3 |alo,, (O, -30)°Cto O,

Note: If specified in the type approval certificate, variations
in the temperature ranges and the number of
temperatures are permissible.
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The immersion depth of the temperature sensors shall
not be less than their minimum immersion depth.

The resistance values obtained on test shall be used in
a system of three equations to calculate the three
constants of the temperature/resistance equation of
IEC 60751. Thereby the characteristic curve for the
temperature sensor is known.

The “ideal” curve using the standard constants of IEC
60751 shall be generated. To give the error at any
temperature, the “ideal” curve shall be subtracted from
the characteristic curve for each temperature sensor.

As a further step, the worst case error of the
temperature sensor pair shall be determined over the
temperature range and over the temperature difference
range specified for the sensors.

For return temperatures above 80 °C, only temperature
differences over 10 K shall be taken into account.

The error determined as described above shall be
within the limits stated in subclause 9.2.2.2 of R 75-1.

When measuring resistance, the current shall be such
that the power dissipation does not exceed
0.1 mW RMS.

7.2.2 Insulation resistance

The resistance between each terminal and the sheath
shall be measured with a DC test voltage between 10 V
and 100 V, under ambient conditions between 15 °C
and 35 °C and at a relative humidity not exceeding
80 %. The polarity of the test current shall be reversed.
In all cases the resistance shall not be less than
100 MQ.

7.3 Calculator

The calculator shall be tested, at least within each of
the following temperature difference ranges:

a) 40, < KO < 1240,
b) 10K < MO < 20K
©) 00,,-5K < A0 < MO,

The simulated flow rate signal shall not exceed the
maximum acceptable by the calculator.

The return temperature shall be in the temperature
range between 40 °C and 70 °C, if ©,,, is not exceeded.

To enable rapid testing of the calculator, it is customary
to bypass the indicating device of the heat meter.
However, for at least one test, the meter’s indicating
device shall be included.

7.4  Calculator and temperature sensor pair

The sub-assembly of calculator and temperature sensor
pair shall be tested using the temperature ranges of 7.2
and the temperature difference ranges of 7.3.

Additionally, a final test of the sub-assembly is
necessary, with the temperature sensor pair immersed
in two temperature-regulated baths. The temperature
difference of the baths shall be between 3 K and 4 K.
The simulated flow rate shall not create a signal
exceeding the maximum signal acceptable by the
calculator.

If the calculator and temperature sensor pair are tested
as an inseparable sub-assembly, it shall be tested in
accordance with 7.3.

7.5 Combined instrument

The flow sensor, the temperature sensor pair and the
calculator shall each be tested separately, in
accordance with 7.1 to 7.3.

7.6 Complete instrument

The verification of the complete meter shall be carried
out at least within each of the following ranges:

a) AG,;,<AO<12A0,;, and09q,<qgsq,
b) I0K<AO<20K and O.2qpsq50.22qp
c) AG,,,-5K<AO<AO,,, and g<q<llq;

8 Documentation

8.1 Documentation for type approval

The supplier shall submit two copies of the following
documentation to the testing laboratory as well as the

19





OIMLR 75-2: 2002 (E)

items to be tested - including an archival unit of the
meter type tested (if requested by the testing
laboratory):

* Heat meter specification

e Technical description

» Statement of the self-heating effect of temperature
Sensors

e Minimum immersion depth for temperature sensors
e User’'s manual

« Installation instructions (clause 12 of R 75-1)
 Installation and security sealing plan

e Mechanical drawings

e Material specifications

e Electrical circuit diagrams

e Components list

» Specification for materials in bearings, gaskets, etc.
e Software description

e List of programmable constants

e Software flow chart

< Panel layout and operating instructions

« Initial functional check and instructions

e Test outputs, their use and their relationships to the
parameters being measured

8.2 Documentation for initial verification

The supplier shall make available data sheets with at
least the following information:

Heat meter specification

Sensors specification

Type and specification of the battery

Assembly instruction

Installation instruction

Security sealing plan

Initial functional check and operating instruction

Test outputs, their use and their relationship to
parameters being measured

Test conditions for initial verification

Additional qualifying information supplied with the
type approval certificate (e.g. additional recom-
mended test conditions)

20
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Notes
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Foreword

The International Organization of Legal Metrology (OIML) is a worldwide, intergovernmental
organization whose primary aim is to harmonize the regulations and metrological controls applied by the
national metrological services, or related organizations, of its Member States. The main categories of
OIML publications are:

= International Recommendations (OIML R), which are model regulations that establish the
metrological characteristics required of certain measuring instruments and which specify methods
and equipment for checking their conformity. OIML Member States shall implement these
Recommendations to the greatest possible extent;

= International Documents (OIML D), which are informative in nature and which are intended to
harmonize and improve work in the field of legal metrology;

= International Guides (OIML G), which are also informative in nature and which are intended
to give guidelines for the application of certain requirements to legal metrology; and

= International Basic Publications (OIML B), which define the operating rules of the various
OIML structures and systems.

OIML Draft Recommendations, Documents and Guides are developed by Technical Committees or
Subcommittees which comprise representatives from the Member States. Certain international and
regional institutions also participate on a consultation basis. Cooperative agreements have been
established between the OIML and certain institutions, such as ISO and the IEC, with the objective of
avoiding contradictory requirements. Consequently, manufacturers and users of measuring instruments,
test laboratories, etc. may simultaneously apply OIML publications and those of other institutions.

International Recommendations, Documents, Guides and Basic Publications are published in English (E)
and translated into French (F) and are subject to periodic revision.

Additionally, the OIML publishes or participates in the publication of Vocabularies (OIML V) and
periodically commissions legal metrology experts to write Expert Reports (OIML E). Expert Reports are
intended to provide information and advice, and are written solely from the viewpoint of their author,
without the involvement of a Technical Committee or Subcommittee, nor that of the CIML. Thus, they do
not necessarily represent the views of the OIML.

This publication - reference OIML R 75-3, Edition 2006 - was developed by Technical Committee TC 11
Instruments for measuring temperature and associated quantities.

It was approved for final publication by the International Committee of Legal Metrology in 2006.

OIML Publications may be downloaded from the OIML web site in the form of PDF files. Additional
information on OIML Publications may be obtained from the Organization’s headquarters:

Bureau International de Métrologie Légale
11, rue Turgot - 75009 Paris - France
Telephone: 33 (0)1 48 78 12 82

Fax: 33(0)1 42821727
E-mail: biml@oiml.org
Internet: www.oiml.org
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OIML R 75: Heat meters
Part 3: Test Report Format

Introduction

Heat meters and sub-assemblies which comply with the general requirements of OIML R 75-1 and which
are submitted for type approval and for initial verification shall comply with the relevant tests specified in
R 75-2.

Implementation of this Test Report Format is informative with regard to the implementation of R 75-1 and
R 75-2 in national regulations; however, its implementation for the Type Evaluation Report is
mandatory within the framework of the OIML Certificate System for Measuring Instruments.

Note: For terms and definitions, refer to R 75-1.

Explanatory notes to the Test Report Format

Section I includes the required format of a Type Evaluation Report and Section II includes a
recommended format of an Initial Verification Report for a complete heat meter, a calculator, a flow
sensor, a temperature sensor pair or a combined sub-assembly.

The symbols used in the tables are:

MPE ....covvvviennn Maximum Permissible Error

EUT e Equipment Under Test

RVM ....cccovniin. Reference Values for the Measurand (5.3 in R 75-2)
17 R not applicable

The summary tables of tests and the tables for each test shall be completed according to this example:

Pass x Fail When the EUT passes the test
Pass Fail x When the EUT fails the test
Pass n/a Pass n/a Not applicable

Note concerning the numbering of the following pages

In addition to the sequential numbering at the bottom of the pages of this Publication, a special place is
left at the top of each page (starting with the following page) for numbering the pages of reports
established following this model. For a given report, it is advisable to complete the sequential numbering
of each page by the indication of the total number of pages of the report.
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Report page __ of __ pages

I. TYPE EVALUATION REPORT

1 Information concerning the type
1.1 General information

Testing Authority

B35 R RRRRRRPRRRPRNE

Fa N (6 (LTSRN

Accredited laboratory: Yes |:| No |:| Accreditation No.:

(@10 317 To1a 100 o) w1 0T 15 () 4 LARNRRREREE RO PSRRRRRRRRRRN

Date of beginning and end OF tESES: ........ccuiiiiiieiieciietieeeet ettt et e te et e b e esbeesbeetaesreebeenbeerneenaeenes

INAME(S) OF LEST BNEINEET(S): +ouveeveeteeieeniertierttett et ette et teste e bt eteeaeeaeesaee st e st eneeeneeeseenseenseensesseenseeseenseeneesneesseenseenseans

Applicant/manufacturer information

1.2 Information concerning the type

Instrument category:

Complete instrument |:| Documentation No.: ........
Calculator |:| Documentation No.: ........

Flow sensor |:| Documentation No.: ........
Temperature sensor pair |:| Documentation No.: ........

Combined sub-assemblies |:| Documentation No.: ........

Year of manufacture: ........

Year of manufacture: ........

Year of manufacture: ........

Year of manufacture: ........

Year of manufacture: ........






OIML R 75-3: 2006 (E) Report number: Report page __ of __ pages

Short description of the principle of measurement (measuring method): .........cccoooiiiiiiiiiiiiieee e

List of documents provided by the ManUIACTUIET: ..........coiiiiiiiieiie et

All values in this table are taken from doCUMENtAtION PAZES: ....c.eoveruieuieieieiieieeie ettt ettt sttt eeeee e ee s

Additional qualifying information supplied: Yes |:| No |:| Remarks: .....cooooiviiiiiiie,

Completeness and correctness of instruction manual, marking, assembly instructions, installation instructions,
security sealing plan, initial functionality check and operation instruction submitted for type evaluation
(requirements of sections 11 and 12 in R 75-1 and 8.1 in R 75-2):

Pass |:| Fail |:| REMATKS: ..viiiiiieiii et ettt ettt e et e et eete e ete e ebe e eraeereeereeeanas

1.2.1 Complete instrument specifications

Accuracy class: Class 1 |:| Class 2 |:| Class 3 |:|

Heat conveying liquid: Water |:| Water-glycol solution |:| Mixing:  /
Environmental class: A I:' B |:| C |:|

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:| other |:|
Indication if shielding: Yes [ ] No

Flow sensor to be operated: In the flow |:| In the return |:|

Limits of temperature: Oin=__ °C Oux=__ °C

Limits of temperature difference: AGwin=__ K Abx=_ K

Display unit options: GJ |:| MJ |:| kWh |:|

Maximum value of thermal power (P;): MW
Output signal for testing: Type: Level: v

Corresponding factor for test output: Wh/pulse

Display unit options for testing: MJ |:| kWh |:| Wh |:|
Dynamic behavior (circumstances of temperature measurement and integration): ...........cccceeveeeveeererceereereerveennenes
Other functions in addition to heat iNAICAION: ..........ccieriieeierieiieieee ettt enbe e see s e eseenneenneens
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For the flow sensor:

Physical dimensions (length, thread/flange specification): ..........cccooiiiiiiiiieiieiee e
Installation conditions (e.g. straight SECtions Of PIPING): ....eevvievvireiiiiiiieriee ettt ettt e e e reesbeebeersesseeees
Upstream/downstream, vertical/horizontal POSIHION: .........ec.ieiuiriirierieiiee et
Maximum admissible working pressure (PN-CLaSS): ......c..ccerierirriiiciiiieiieie ettt sere e reeseebeessesseeees

Maximum pressure loss at bar Pa
Temperature sensor installed: ~ Yes |:| No |:|

Yes |:| No |:|
Yes |:| No |:|

Filter installed:

Straightener installed:

Range of electrical conductivity of water (if necessary): ~ uS/em to  upS/cm

Length of the connection cable to the electrodes

(if the electronic part is separated from the sensorhead): ~~~ m

Response time (for fast response meters): s

Limits of flowrate: gp=_  mh g=__  mwh g=__ mh
Low flow threshold value: ~ mh

Limits of temperature (heat conveying liquid): 6= °C  Gux=___ °C

Nominal meter factor: litres/pulse

Output signal for testing: Type: Level:  V

Corresponding factor for test output: litres/pulse

1.2.2 Calculator specifications
Type of temperature sensors:

(or declaration of sensor coefficients:
Wiring of sensors:

Indication if shielding:

Flow sensor to be operated:

Environmental class:

Pe100[ ] Ptsoo[ | Pt10oo[ ] pt10000[ ]
R Q A: B: )

4-wire | | 3-wire [ | 2-wire [ ]

Yes[ |  Nol[ ]

In the flow I:' In the return |:|

Al ] B[] cl]

Heat conveying liquid: Water |:| Water-glycol solution |:| Mixing:  /
Limits of temperature: Oin = °C Orax = °C
Limits of temperature difference: ABpin = K ABpax = K
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Display unit options: GJ |:| MJ |:| kWh |:|
Maximum value of thermal power (P;): MW
RMS value of temperature sensor current: mA

Required input signal from the flow sensor:

Nominal meter factor: __litres/pulse (or corresponding factor for test input)
Input signal for testing, type: level: v

Maximum frequency of flow sensor signal: Fortesting: ~~ Hz Innormaluse: ~~  Hz
Output signal for testing: Type: level: A%

Corresponding factor for test output: ______ Wh/pulse

Display unit options for testing: MJ |:| kWh |:| Wh |:|

Dynamic behavior (circumstances of temperature measurement and integration): ...........cccceeveeeveerrerveervereerneennennes

Other functions in addition t0 heat INAICAION: .........c..ooiiiviiiiiiiie ettt e e e e e et eeeenareeeeaeeeeeareeeennes

1.2.3 Flow sensor specifications

Accuracy class: Class 1 |:| Class 2 |:| Class 3 |:|
Environmental class: A |:| B |:| C |:|
Heat conveying liquid: ~ Water I:' Water-glycol solution I:' Mixing:  /

Physical dimensions (length, thread/flange specification): ...........ccceciriirierieiiee e
Installation conditions (e.g. straight Sections Of PIPING): .....cooueiiiiiriiiiieeee et
Upstream/downstream, vertical/horizontal POSILION: ..........c.eccvieiiiieiieiieie ettt eesbeesbeeaeesee e

Maximum admissible working pressure (PN-CLaSS): .........ccceiieriiiiiiiiiieiiere ettt e e reebeebeessesseeees

Maximum pressure loss at ~ bar  Pa

Temperature sensor installed: Yes |:| No |:|

Filter installed: Yes |:| No |:|

Straightener installed: Yes |:| No |:|

Limits of temperature (heat conveying liquid): = °C  Gux=___  °C
Range of electrical conductivity of water (if necessary):  uS/cm to _ uS/cm

Length of the connection cable to the electrodes
(if the electronic part is separated from the sensor head): m

Response time (for fast response meters): s
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Limits of flowrate: g=__ m*h g=_  _m/h q~=__ m’h
Low flow threshold value: I )

Nominal meter factor: _ litres/pulse

Corresponding factor for test output: __litres/pulse

Output signal for testing, type: level: \%

1.2.4 Temperature sensor pair specifications

Type identification: Pt100 [ ] Pt 500 [ | Pt 1000 [_] Pt 10000 [_]
(or declaration of sensor coefficients: R: Q A B: )

Wiring of sensors: 4-wire |:| 3-wire |:| 2-wire |:|

Total resistance of a 2-cable wire: ~ Q/m Cross section of a wire:  mm®

Maximum length of a cable for: Pt100_  m,Pt500 _  m,Pt1000_ m,other_  m
Indication if shielding Yes [ ] No[ ]

Limits of temperature: Onin = °C Onax = °C

Limits of temperature difference: AOpin = K AOpax= K

Installation requirements (pocket mounting): Yes |:| No |:|

Physical dimensions: Length: ~  mm Diameter: _ mm

Minimum immersion depth: _ mm

Maximum liquid velocity for sensors over 200 mm length: _ m/s

Maximum admissible working pressure for direct mounted sensors (PN-class):

7y.5 response time: S
Identification of flow and return temperature sensors (if needed): At the flow |:| At the return |:|

Maximum RMS value of sensor current: mA

1.2.5 Combined sub-assemblies specifications (calculator + temperature sensor pair)

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:|

(or declaration of sensor coefficients: Ry: A: B: )

Wiring of sensors: 4-wire |:| 3-wire |:| 2-wire |:| Indication if shielding: Yes |:| No |:|
Environmental class: A I:' B |:| C |:|
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Heat conveying liquid: ~ Water |:| Water-glycol solution |:| Mixing:  /

Flow sensor to be operated: In the flow |:| In the return |:|

Limits of temperature: Gin= ___ °C Onx=___ °C
Limits of temperature difference: An=___ K AOnx= K
Installation requirements (pocket mounting): Yes |:| No |:|

Physical dimensions: Length: ___mm Diameter: mm
Minimum immersion depth: _ mm

Maximum liquid velocity for sensors over 200 mm length: _ m/s

Maximum admissible working pressure for direct mounted sensors (PN-class):

To.s response time: s

Display unit options: GJ |:| MJ |:| kWh |:|

Maximum value of thermal power (P;): MW

Output signal for testing: Type: Level: 'V
Corresponding factor for test output: _ Wh/pulse

Display unit options for testing: Ml I:' kWh I:' Wh I:'

Required input signal from the flow sensor:

Input signal for testing: Type: Level: v
Nominal meter factor: litres/pulse (or corresponding factor for test input)
Maximum frequency of flow sensor signal: For testing: Hz Innormal use: Hz

Dynamic behavior (circumstances of temperature measurement and integration): ...........cccceeveeeeecverceereereerneennenes

Other functions in addition t0 heat INAICAtION: .............cooiiviiiiiiie et eeere e eeaee e e et e e eereeeeereeeeenareeeennns

Correctness of identification of flow and return temperature sensors: Yes|:| No |:|

10
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1.2.6 Combined sub-assemblies specifications (calculator + flow sensor)

Accuracy class: Class 1 |:| Class 2 |:| Class 3 |:|

Environmental class: A |:| B |:| C |:|

Type of temperature sensors: pe100[ ] Ptsoo[ ] pt1ooo[ ] Pt 10000 [ ]

Wiring of sensors: 4-wire |:| 3-wire |:| 2-wire |:| Indication if shielding: Yes |:| No |:|
Heat conveying liquid: Water |:| Water-glycol solution |:| Mixing:  /

Flow sensor to be operated: In the flow |:| In the return |:|

Limits of temperature: Oin= ____°C Oux=____ °C

Limits of temperature difference: Abuin=_____ K Abnx=__ K

Display unit options (MJ, kWh):

Maximum value of thermal power (P)): MW

Output signal for testing: Type: Leve:  V
Corresponding factor for test output: ____ Wh/pulse

Display unit options for testing: MJ |:| kWh |:| Wh |:|

Dynamic behavior (circumstances of temperature measurement and integration): .......c...coccecevererrererereeneerneneennes

Other functions in addition t0 Neat INAICATION: .........ccoiiiiiiuiiiieiii ittt e e e e e e e e e e seeaaeeeeeesssnaaseeeeessesnnnnees

For the flow sensor:
Physical dimensions (length, thread/flange Specification): .........c.cooeririririiiieiieee e

Installation conditions (e.g. straight SECtions Of PIPING): ....eevvierviriiirieiieeieeerte ettt eae e e s e eseeeeeneeees
Upstream/downstream, vertical/horizontal POSIHION: .........cc.ieiuiriiiierieie et

Maximum admissible working pressure (PN-class):

Maximum pressure loss at bar Pa

Temperature sensor installed: |:| Yes No |:|

Filter installed: |:| Yes No |:|

Straightener installed: |:| Yes  No |:|

Range of electrical conductivity of water (if necessary): ~ uS/em to _ uS/cm

Length of the connection cable to the electrodes (if the electronic part is separated from the sensor head): ~ m
Response time (for fast response meters): s

11
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Limits of flowrate: Op= m?h g;i= m3/h <= m3/h
Low flow threshold value: m’/h
Limits of temperature (heat conveying liquid): G, = °C Orax = °C
Nominal meter factor: litres/pulse
Corresponding factor for test output: litres/pulse
Output signal for testing: Type: Level:
1.3 Rated operating conditions
Complete instrument, (combined) sub-assemblies

Environmental class

Remarks

Al] B[] c[]

+5to+55 -25t0+55 +5to+55
Ambient temperature °C
Relative humidity % <93
F d
Mains supply voltage V Upom (+ 10 %/- 15 %) for me;:?;rleerrrllce}rlr? psflrpose'
Mains frequency Hz foom (£ 2 %)

Yes |:| No |:|

External low voltage V ACL] Upom (+50 %~ 50 %)
(=30W) DC ] Unom (+75 %/- 50 %)

Frequency used
for measurement purpose:

Yes |:| No |:|

Battery voltage V | Voltage in service under normal conditions

Type, lifetime

General information concerning ambient test conditions

TESEINO. T et
APPLCALION NOL: .ottt s reesae b e eabe e s e sreereesrens
Ambient temperature: _~ °C  Relative humidity: %
Barometric pressure: ~ kPa

12
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Report number:

Report page __ of __ pages

2 Summary of the tests (Ref.: 6.2, Table 2 in R 75-2)

Temperature | Flow sensor Calculator Complete Combined sub-assemblies
sensor pair instrument Calculator + | Calculator +
Test temp. sensor | flow sensor
according to pair
Subclause Serial No. Serial No. Serial No. Serial No. Serial No. Serial No.
64 Pass[_| Pass || Pass | | Pass | ] Pass | ] Pass | |
' Fail [] Fail [] Fail [_] Fail [] Fail [] Fail []
65 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail [_] Fail [_] Fail [_] Fail [_] Fail []
6.6 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail [_] Fail [_] Fail [_] Fail [_] Fail [_]
6.7 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail || Fail [ | Fail [ ] Fail [ ] Fail ||
6.8 Pass |:| Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail [_] Fail [_] Fail [_] Fail [_] Fail [_] Fail [_]
6.9 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail [_] Fail [_] Fail [_] Fail [_] Fail []
6.10 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail [_] Fail [_] Fail [_] Fail [_] Fail [_]
611 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail || Fail [ | Fail [ ] Fail [ ] Fail [_]
6.12 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
‘ Fail [] Fail [] Fail [] Fail [] Fail []
6.13 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail [_] Fail [_] Fail [_] Fail [_] Fail [_]
6.14 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail || Fail [ ] Fail [ ] Fail [ ] Fail [ ]
6.15 — Pass |:| Pass |:| Pass |:| Pass |:| Pass |:|
' Fail [] Fail [] Fail [] Fail [] Fail []
6.16 — Pass |:| - Pass |:| -— Pass |:|
‘ Fail [_] Fail [_] - Fail []
6.17 — Pass |:| - Pass |:| -- Pass |:|

Fail [_]

Fail [_]

Fail [_]

13
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3 Performance tests

3.1 Flow sensor

Test results: Flow sensor

Table 1: Performance test (Ref.: 6.4.1in R 75-2)

Initial intrinsic error at RVM-conditions: %
K =(qs/q) " = Electrical conductivity of water (if necessary): uS/cm
Test point Temperature Flow Conven- Error MPE
flowrate of liquid sensor | tional true
Test
output volume
num- .
signal
ber
volume
m3/h °C m’ m’ % %
Calculated Actual Level Measured
1 i (Gint+ 5)
2 02 (amin + 5)
3 gs (amin + 5)
4 q4 (gmin + 5)
5 q5 (gmin + 5)
6 g (50£5)
7 0z (50£5)
8 0s (505
9 Q4 (5015
10 s (505
11 o]t (8519
12 0z 85£5)
13 03 85£5)
14 04 85+5)
15 0s (85+5)
Markings: Pass: Fail: Signature:

14
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3.1.1 Electromagnetic type flow sensors (Ref.: 6.4.1.2 in R 75-2)

The test results have to be noted according to Table 1. The electrical conductivity of water and the length of the
connecting cable to the electrodes shall be noted in the type test report.

3.1.2 Fast response meters (Ref.: 6.4.1.3in R 75-2)

Test results: Flow sensor
Table 2: Performance test - fast response meters (Ref.: 6.4.1.3 in R 75-2)

Initial intrinsic error at RVM-conditions: %

In the case of a complete instrument or combined sub-assemblies:

Temperature difference: K
Test point Temperature of liquid Flow Sensor Conventional Error MPE
Cycle flowrate o output signal 1
No q ¢ volume true VO; ume
’ 3 Level | Measured 3 m % %
m’/h m
1 Hmin to (Hmin + 5)
2 Hmin to (Hmin + 5)
3 Hmin to (Hmin + 5)
4 Hmin to (Hmin + 5)
5 Hmin to (Hmin + 5)
6 Hmin to (Hmin + 5)
7 Hmi,, to (Hmi,, + 5)
8 Hmi,, to (Hmi,, + 5)
9 Hmin to (Hmin + 5)
10 Hmin to (Hmin + 5)
Markings: Pass: Fail: Signature:

15
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3.2 Calculator (Ref.: 6.4.2 in R 75-2)

Test results: Calculator

Table 3: Performance test (Ref.: 6.4.2 in R 75-2)

Initial intrinsic error at RVM-conditions: %
Simulated volume: m?3
Simulated flowrate:  m’/h
Te'st Temperature difference A&
point K
Test °C
No. | o _ AGuin 59 207 Abryu " AGra
:';“f" x | Error | MPE | Error | MPE | Error | MPE | Error | MPE | Error | MPE
mn % % % % % % % % % %

1

2

3
Test Hretum: AHmin R 5 V 20 i AeRVM g
No =bhvm Error MPE Error MPE Error MPE Error MPE

' ") % % % % % % % %

4

5

6

*) *) *)
Test eﬂow = 20 AHRVM A6 ax
No. | =g " Error | MPE Error | MPE Error | MPE
max % % % % % %

7

8

9

*) Test points are measured values.
Errors calculated from (pulse) output signal I:' or display indication I:'

Markings: Pass: Fail: Signature:
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3.3 Temperature sensors (Ref.: 6.4.3 in R 75-2)

Test results: Temperature sensors

Table 4: Minimum immersion depth, single sensors (Ref.: 4.16 in R 75-1 and 6.4.3.1 in R 75-2)

Temperature sensor serial No:

Temperature of water bath: °C

Maximum permissible change of the output value <0.1 K

Immersion depth
mm

Measured resistance
Q

Calculated temperature -
°C

10

15

20

25

30

35

40

45

50

7 using standard IEC 60751 constants

Note: Values of immersion depths are examples.

Minimum immersion depth specified by measurements: mm

Minimum immersion depth specified by the supplier: mm

Markings: Pass:

Fail: Signature:

Table 5a:  Thermal response time, single sensors are not installed in pockets
(Ref.: 4.1in R 75-1and 6.4.3.2 in R 75-2)

Water bath temperature:

Thermal response time specified by the supplier: s
Temperature Measured response 50 % time Specified response 50 % time
sensor type, 705 7.5
serial number s S
Markings: Pass: Fail: Signature:

Note:  Repeat the measurements with sensors in pockets, if the tolerated gap between the sensor and the pocket
is more than 0.125 mm or the immersion depth of the pocket is less than 70 mm.
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Table 5b:  Thermal response time, single sensors are installed in pockets
(Ref.:41inR75-1and 6.4.3.2 in R 75-2)

Water bath temperature: °C
Thermal response time specified by the supplier: s
Temperature sensor Measured response 50 % time Specified response 50 % time
serial number 705 Tos
s s
Markings: Pass: Fail: Signature:

Table 6a: Calculation of constants of the temperature/resistance equation of IEC 60751.
Sensors are tested without pockets (Ref.: 9.2.2.2 in R 75-1 and 6.4.3.3 in R 75-2, IEC 60751)

Sensor pair serial No.:

Temperature range specified by the supplier from  °C to  °C
Temperature difference for the pair specified by the supplierfrom K to K
Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:|

Sensors are intended to be installed in pockets: Yes |:| No |:|

Temperature Measured resistance
oC Q

Level Measured Sensor 1 (flow) Sensor 2 (return)

(5£5)

(40 £ 5)

(70 £ 5)

(90 £ 5)

(130 £ 5)

(160 + 10)

*) The temperature sensors shall be tested at least at three temperature levels. Temperature levels shall be chosen
to optimize the spread of temperature over the temperature range specified by the supplier.

Constants of sensor 1 calculated according to IEC 60751:

Ro: Q A: B:

Constants of sensor 2 calculated according to IEC 60751:

Ro: Q A: B:

Markings: Pass: Fail: Signature:
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Table 6b:  Calculation of constants of the temperature/resistance equation of IEC 60751.
Sensors are tested in pockets (Ref.: 9.2.2.2 in R 75-1 and 6.4.3.3 in R 75-2, IEC 60751)

Test is performed if sensors are intended to be installed in pockets and if the maximum tolerated gap between the
sensor and the pocket is more than 0.125 mm or the immersion depth of the pocket is less than 70 mm.

Sensor pair: Serial No. (flow): Serial No. (return):
Temperature range specified by the supplier from °C to °C
Temperature difference for the pair specified by the supplier from K to K

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:|

Temperature Measured resistance
OC Q

Level Measured Sensor 1 (flow) Sensor 2 (return)

(5%5)

(40 £ 5)

(70 £ 5)

(90 £ 5)

(130 £ 5)

(160 £ 10)

") The temperature sensors shall be tested at least at three temperature levels. Temperature levels shall be chosen
to optimize the spread of temperature over the temperature range specified by the supplier.

Constants of sensor 1 calculated according to IEC 60751:
Ry: Q A: B:
Constants of sensor 2 calculated according to IEC 60751:

Ry: Q A: B:

Markings: Pass: Fail: Signature:
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Table 7: Performance tests. Maximum absolute error of each sensor of a temperature sensor pair. Single
sensors are tested without pockets (Ref.: 9.2.2.2 in R 75-1 and 6.4.3.3 in R 75-2, IEC 60751)

Sensor pair: Serial No. (flow): Serial No. (return):
Temperature range specified by the supplier from °C to °C
Temperature difference for the pair specified by the supplier from K to K

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:|

Sensors are intended to be installed in pockets: Yes |:| No |:|
Sensor Flow Return Maximum absolute MPE
temperature temperature error
°C °C K K
Sensor 1 (flow) -—- +2
Sensor 2 (return) --- +2

Markings: Pass: Fail: Signature:

" Note:  The “ideal” sensor curve (with constants of IEC 60751) shall be subtracted from the characteristic
curve for the sensor (calculated constants are below Table 6a). The difference between characteristics
shall be determined over the temperature range specified for the temperature sensor. The maximum
difference in € between characteristics at measured points of the temperature range shall be
calculated as a difference in K. The maximum permissible difference between characteristics (MPE)

is £2 K.
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Table 8a: Performance test. Maximum relative error of a temperature sensor pair. Sensors are tested

without pockets (Ref.: 9.2.2.2in R 75-1 and 6.4.3.3 in R 75-2)
Sensor pair: Serial No. (flow): Serial No. (return):
Temperature range specified by the supplier from °C to °C

Temperature difference for the pair specified by the supplier from K to K

Pt 100 [_] Pts0o[_Jpt1000[ ] Pt10000[ ]
Yes |:| No |:|

°C °C and

Type of temperature sensors:

Sensors are intended to be installed in pockets:

Used temperature levels for the test: and °C

Constants of sensor 1 calculated according to IEC 60751:
Ry: Q A: B:

Constants of sensor 2 calculated according to IEC 60751:

Roi Q

A:

B:

(Calculated constants are below Table 6a.)

Flow temperature Return temperature Relative error MPE
°C °C % %
22 20 0.40 3.5
73 71 -0.59 3.5
40 20 0.06 0.8
60 20 0.03 0.65
120 20 -0.01 0.56

Note to this Table with measurement results (all values are examples):

The Table shows examples of the relative error calculated at different temperature combinations. This example
shows that the maximum relative error (- 0.59 %) is found at the temperature combination of 73 °C/71 °C.

Test result (summary)

Flow Return Maximum relative error MPE
temperature temperature ETmax
°C °C % %
73 71 -0.59 3.5
Markings: Pass: Fail: Signature:

“  The calculation of the maximum relative error of the temperature sensor pair Ety,, can be performed as on
the following page (recommended method):
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Calculation of the maximum relative error of the temperature sensor pair, Etmax:

1) First calculate:

2)

3)

4)

5)

E,=3"% 100 %
AO

where:

e, e  are the absolute errors of single sensors in relation to the “ideal” sensor (IEC) at one temperature
within the temperature range specified by the supplier (1 for the flow sensor, 2 for the return
sensor);

AG is the temperature difference specified by the supplier (Ghow — Greum) (it is recommended to start
with Aemin).

The maximum values of the absolute errors of the single sensors tested without pockets are given in Table 7.
An auxiliary equation for the determination of Eryy,y is:
X = E1/Eimpe

where:
Eimee = £(0.5+3 Ab,i/A0D)

(see: OIML R 75-1, clause 9.2.2.2, maximum permissible error of the temperature sensor pair).
To obtain the maximum value of X, the calculation according to the equation in 1) above has to be repeated
taking into account the whole temperature range and the whole temperature difference range specified by the

supplier, separately in two ranges of return temperature Gepm:

a) for Gewm < 80 °C in the whole range of temperature difference;
b) for Gewm > 80 °C only for temperature differences over 10 K.

The biggest value of X calculated according to 3) above is “the worst case” Xpax

The value of X,.x shall be used for the calculation of the maximum value of the relative error Et (Etpax):
Etmax = Xmax Etmpe

The combination of values of the flow temperature 6, and the return temperature Gepym, for which Eqpay

has appeared shall be determined. Ery,, shall be within the limits of the MPE, observing the range of A&
(see: OIML R 75-1, clause 9.2.2.2).
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Table 8b: Performance test. Maximum relative error of a temperature sensor pair. Sensors are tested in
pockets (Ref.: 9.2.2.2 in R 75-1 and 6.4.3.3 in R 75-2)

This test is performed if the sensors are intended to be installed in pockets and if the maximum tolerated gap
between the sensor and the pocket is more than 0.125 mm or the immersion depth of the pocket is less than
70 mm.

Sensor pair: Serial No. (flow): Serial No. (return):
Temperature range specified by the supplier from °C to °C
Temperature difference for the pair specified by the supplier from K to K

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:|
Used temperature levels for the test: °C and °C and °C

Constants of sensor 1 calculated according to IEC 60751:
Ry: Q A: B:

Constants of sensor 2 calculated according to IEC 60751:

Ro: Q A: B:
(Calculated constants are beneath the table 6b.)

Test result (summary)

Flow Return Maximum Maximum relative error MPE 1/3 MPE
temperature | temperature | relative error deviation without/in
pockets
°C °C % % % %

") Calculations as in Table 8a
™) The maximum relative error determined for the sensor pair tested in pockets shall be subtracted from the
maximum relative error of the sensor pair determined for sensors tested without pockets. The maximum

permissible deviation from the value determined without pockets is 1/3 MPE.

Markings: Pass: Fail: Signature:

3.4 Combined sub-assemblies or complete instrument (Ref.: 6.4.4 in R 75-2)

In the case of combined sub-assemblies or complete instruments the relevant tests as described in 3.1 for the
flow sensor, 3.2 for the calculator and/or 3.3 for the temperature sensors shall be carried out.
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4 Dry heat (Ref.: 6.5in R 75-2)

Note:

calculator and flow sensor shall be carried out.

Test results: Calculator

Table 9:

Dry heat (Ref.: 6.5.1 and 5.3 in R 75-2)

Simulated flowrate (impulse signal): m’/h

In the case of combined sub-assemblies or complete instruments the relevant tests as described for the

Test point Temperature difference
Test number return AG
temperature
°C K
AbByin = Abkym =
1 G — Error MPE Error MPE
m‘“ % % % %
AbBpin = Abhym =
5 Oevnt = Error MPE Error MPE
M % % % %
Markings: Pass: Fail: Signature:
Test results: Flow sensor
Table 10: Dry heat (Ref.: 6.5.2in R 75-2 and 5.3 in R 75-2)
Water temperature: °C
Test point flowrate Error MPE
Test number Calculated Actual Y Y
3 3 0 0
m’/h m’/h
1 (1to 1.1) g;
29 (0.7t0 0.75) q,
“) This test shall only be carried out if g,>3.5m*h
Markings: Pass: Fail: Signature:
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5 Cold (Ref.: 6.6 in R 75-2)

Note:

calculator and flow sensor shall be carried out.

Test results: Calculator

Table 11:

Cold (Ref.: 6.6.1 in R 75-2)

Simulated flowrate (impulse signal): m3/h

In the case of combined sub-assemblies or complete instruments the relevant tests as described for the

Testtpomt Temperature difference
Test number return A6
temperature
° K
C
AOpin = Ay =
1 0. = Error MPE Error MPE
m % % % %
AOpin = Ay =
) Brvn = Error MPE Error MPE
M % % % %
Markings: Pass: Fail: Signature:
Test results: Flow sensor
Table 12: Cold (Ref.: 6.6.2 in R 75-2 and 5.3 in R 75-2)
Water temperature: °C
Test point flowrate Error MPE
Test number Calculated Actual Y %
3 3 ° 0
m’/h m’/h
1 (1to1.1) g
29 (0.7t0 0.75) q,
*) This test shall only be carried out if g, > 3.5 m*h
Markings: Pass: Fail: Signature:
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6 Variations in supply voltage and frequency (Ref.: 6.7 in R 75-2)

Note:

calculator and flow sensor shall be carried out.

Test results: Calculator. Variation in supply voltage

In the case of combined sub-assemblies or complete instruments the relevant tests as described for the

Table 13:  Supply mode a), mains operation with a single rated voltage Uyom
(Ref.: 6.7aand 5.3 in R 75-2)
U,om specified by the supplier: A%
f.om specified by the supplier: Hz
Grvm ABGrym Simulated | Up=1.1 Uyom Error at Upmin = 0.85 Upem Error at MPE
flowrate Upax Uonin
°C K m’/h \% % \% % %

Markings: Pass: Fail: Signature:

Test results: Calculator. Variation in supply frequency

Table 14:  Supply mode a), mains operation with variations of frequency if mains frequency is used for
measuring purposes (Ref.: 6.7a and 5.3 in R 75-2)
U.om specified by the supplier: A"
f.om specified by the supplier: Hz
Grvm Abrym Simulated fnax = 1.02 from Error at fnin = 0.98 fom Errorat | MPE
ﬂowrate fmax fmin

°C K m3/h Hz % Hz % %

Markings: Pass: Fail: Signature:
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Test results: Flow sensor. Variation in supply voltage

Table 15:  Supply mode a), mains operation with a single rated voltage Uyom
(Ref.: 6.7aand 5.3 in R 75-2)

U.om specified by the supplier: A"
f.om specified by the supplier: Hz
Water temperature: °C
Flowrate Umax = 1.1 Upom Error at Upmin = 0.85 Upom Error at MPE
Umax Umin
m*/h \Y % \ % %
Markings: Pass: Fail: Signature:

Test results: Flow sensor. Variation in supply frequency

Table 16:  Supply mode a), mains operation with variations of frequency if mains frequency is used for
measuring purposes (Ref.: 6.7a and 5.3 in R 75-2)

U.om specified by the supplier: v
faom Specified by the supplier: Hz
Water temperature: °C
Flowrate foax = 1.02 from Error at fnin = 0.98 from Error at MPE
fmax fmin
m*/h Hz % Hz % %
Markings: Pass: Fail: Signature:
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Test results: Calculator. Variation in supply voltage

Table 17:

U.om1 specified by the supplier:
U.om2 specified by the supplier:

f.om specified by the supplier:

A%

A%

Hz

Supply mode b), mains operation with a nominal range of voltage from Upom; t0 Unome
(Ref.: 6.7b and 5.3 in R 75-2)

Grvm AGrym Simulated | U= 1.1 Uyome | Error at Upmin = 0.85 Upomi Error at MPE
flowrate Umnax Uonin
°C K m*h \4 % \% % %
Markings: Pass: Fail: Signature:

Test results: Calculator. Variation in supply frequency

Table 18:  Supply mode b), mains operation with variations of frequency if mains frequency is used for

measuring purposes (Ref.: 6.7b and 5.3 in R 75-2)

Usom: specified by the supplier:

Uoem2 specified by the supplier:

Unom,calculated = (Un0m2 + Unoml)/Z:

f.om specified by the supplier:

Vv

R

v

Hz

Grvm Abrym Simulated fnax = 1.02 from Error at fnin = 0.98 fom Errorat | MPE
ﬂowrate fmax fmin
°C K m3/h Hz % Hz % %
Markings: Pass: Fail: Signature:
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Test results: Flow sensor. Variation in supply voltage

Table 19:  Supply mode b), mains operation with a nominal range of voltage from Uom; t0 Upomz
(Ref.: 6.7b and 5.3 in R 75-2)

U.omi1 specified by the supplier: A%
U.om2 specified by the supplier: A%
foom specified by the supplier: Hz
Water temperature: °C
Flowrate Upmax = 1.1 Upomo Error at Upin = 0.85 Upom: Error at MPE
Umax Umin
m*h \% % \% % %
Markings: Pass: Fail: Signature:

Test results: Flow sensor. Variation in supply frequency

Table 20:  Supply mode b), mains operation with variations of frequency if mains frequency is used for
measuring purposes (Ref.: 6.7b and 5.3 in R 75-2)

U.om: specified by the supplier: v
Uoem2 specified by the supplier: \%
Unom,calculated = (Un0m2 + Unoml)/2: v
f.om specified by the supplier: Hz
Water temperature: °C
Flowrate frax = 1.02 from Error at fnin = 0.98 fom Error at MPE
fmax fmin
m3/h Hz % Hz % %
Markings: Pass: Fail: Signature:
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Test results: Calculator. Variation in supply voltage

Table 21:  Supply mode c), external AC low voltage operation with a single rated voltage
(Ref.:6.7cand 5.3 in R 75-2)
U.om specified by the supplier: A"
f.om specified by the supplier: Hz
Grvm ABGrym Simulated | U= 1.5 Upom Error at Upmin = 0.5 Upom Error at MPE
flowrate Unax Unin
°C K m*h \% % Vv % %
Markings: Pass: Fail: Signature:
Test results: Calculator. Variation in supply frequency
Table 22:  Supply mode c), external AC low voltage operation with variations of frequency if AC
frequency is used for measuring purposes (Ref.: 6.7c and 5.3 in R 75-2)
U.om specified by the supplier: A"
foom specified by the supplier: Hz
Orvm AGrvm Simulated foax = 1.02 froom Error at fnin = 0.98 fom Error at MPE
ﬂowrate fmax fmin
°C K m*/h Hz % Hz % %
Markings: Pass: Fail: Signature:
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Test results: Flow sensor. Variation in supply voltage

Table 23:  Supply mode c), external AC low voltage operation with a single rated voltage
(Ref: 6.7c and 5.3 in R 75-2)
U.om specified by the supplier: A"
f.om specified by the supplier: Hz
Water temperature: °C
Flowrate Upax = 1.5 Upom Error at Upin = 0.5 Upom Error at MPE
Umax Umin
m*h \Y % \Y % %
Markings: Pass: Fail: Signature:

Test results: Flow sensor. Variation in supply frequency

Table 24:  Supply mode c), external AC low voltage operation with variations of frequency if AC
frequency is used for measuring purposes (Ref.: 6.7c and 5.3 in R 75-2)
U.om specified by the supplier: v
faom Specified by the supplier: Hz
Water temperature: °C
Flowrate foax = 1.02 froom Error at fnin = 0.98 fom Error at MPE
fmax fmin
m?/h Hz % Hz % %
Markings: Pass: Fail: Signature:
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Test results: Calculator. Variation in DC supply voltage

Table 25:

U.om specified by the supplier:

v

Supply mode d), external DC low voltage operation with a single rated voltage
(Ref.: 6.7d and 5.3 in R 75-2)

Grvm ABGrym Simulated | Uy =1.75 Upom | Error at Upmin = 0.5 Upom Error at MPE
flowrate Upax Uonin

°C K m’/h \Y % \% % %
Markings: Pass: Fail: Signature:
Test results: Flow sensor. Variation in DC supply voltage
Table 26:  Supply mode d), external DC low voltage operation and having a single rated voltage

(Ref.: 6.7d and 5.3 in R 75-2)

U,om specified by the supplier: A%
Water temperature: °C

Flowrate Upmax = 1.75 Upom Error at Unin = 0.5 Upom Error at MPE

Umax Umin
m3/h \Y % Hz % %

Markings: Pass: Fail: Signature:
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Test results: Calculator. Variation in battery supply voltage
Table 27: Supply mode e), operation with batteries (Ref.: 6.7e and 5.3 in R 75-2)
Un.x specified by the supplier: v
Unin specified by the supplier: A"

Grvm Abrym Simulated Unax Error at Unin Errorat | MPE

flowrate U nax Uoin
°C K m’/h \Y % \Y % %

Markings: Pass: Fail: Signature:
Test results: Flow sensor. Variation in battery supply voltage
Table 28: Supply mode e), operation with batteries (Ref.: 6.7e and 5.3 in R 75-2)
Un.x specified by the supplier: v
Unin specified by the supplier: A"
Water temperature: °C

Flowrate U nax Error at Uoin Error at MPE

Umax Umin
m3/h \Y % Hz % %

Markings: Pass: Fail: Signature:
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7 Durability test (Ref.: 6.8 in R 75-2)

Note:  According to 6.8.3 in R 75-2 in the case of combined sub-assemblies or complete instruments the
relevant tests for each sub-assembly shall be carried out. One exception is the insulation resistance for
temperature sensors when they are not a part of the heat meter or the sub-assemblies.

Test results: Flow sensor

Table 29:  Performance test after basic test (Ref.: 6.8.1 in R 75-2)

K=(@sa)" = ___
Initial intrinsic error at RVM-conditions: %
Test point flowrate Temperature Flow Conven | Errorof | MPE
of liquid sensor tional | indication
Test output true
number m’/h signal volume
Calculated Actual oC Vollllgn ¢ . o o
1 ai
2 42
3 g
4 Q4
5 0s
Markings: Pass: Fail: Signature:
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Test results: Flow sensor

Table 30:  Performance test after additional test for long life sensors (Ref.: 6.8.1 in R 75-2)
K=(@s/q)"=__
Initial intrinsic error at RVM-conditions: %
Test point flowrate Temperature Flow Conven | Errorof | MPE
of liquid sensor tional | indication
Test output true
number m’/h signal volume
Calculated Actual oC Vollllgn ¢ o o o

1 ai

2 (o3

3 s

4 04

5 Qs
Markings: Pass: Fail: Signature:
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Test results: Temperature sensor pair

Table 31a: Durability test. Sensor constants before and after test (Ref: 6.8.2 in R 75-2)

Sensor 1: Serial No. (flow): Sensor 2: Serial No. (return):
Temperature range specified by the supplier from °C to °C
Temperature difference for the pair specified by the supplier from K to K

Type of temperature sensors: Pt 100 [_] Pt500[ ] Pt1000[ ] Pt 10000 [ ]

Upper temperature of test:  °C Lower temperature of test:  °C
Immersion depth: ~~ mm
Measurements
Test Before test After test (10 cycles)
Sensor 1 (flow) Sensor 2 (return) Sensor 1 (flow) Sensor 2 (return)
temperature Temp . Rmeasured Temp . Rmeasured Temp . Rmeasured Temp . Rmeasured
°C Q °C Q °C Q °C Q
6
&
0

Calculation of constants according to IEC 60751

Before test After test (10 cycles)
IEC 60751 Sensor 1 Sensor 2 Sensor 1 Sensor 2 Unit
Ry Q
A °C’'
B °C”
") Calculated constants are below Table 6a.
Sensors are tested without pockets.
Markings: Pass: Fail: Signature:
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Table 31b: Change of resistance corresponding to temperature (Ref: 6.8.2 in R 75-2, durability error)

Sensor 1: Serial No. (flow): Sensor 2: Serial No. (return):
Temperature range specified by the supplier from °C to °C
Temperature difference for the pair specified by the supplier from K to K

Type of temperature sensors: Pt 100 [_] Pt500 [ _] Pt1000[ ] Pt 10000[ ]

Temperature Measured point of Maximum change of resistance MPE
sensors temperature range corresponding to temperature
K
°C K
Sensor 1 (flow) 0.1
Sensor 2 (return) 0.1

K The characteristic curve for the sensor before the test shall be subtracted from the characteristic curve for
the sensor after the test. The difference between the characteristics before and after the test shall be
determined over the temperature range specified for the temperature sensor. The maximum difference
in Q) between the characteristics at the measured points of the temperature range shall be calculated as a

difference in K. The maximum permissible difference between the characteristics is + 0.1 K.

Markings: Pass: Fail: Signature:

Test results: Temperature sensors

Table 32:  Insulation resistance after durability test (Ref.: 6.8.2 in R 75-2)

Insulation resistance Requirement: Insulation resistance Requirement:
Temperature . . . . .
at reference insulation at maximum insulation
sensor, . .
serial number temperature resistance temperature resistance
MQ MQ MQ MQ
at positive polarity: at positive polarity:
positive polarity > 100 positive pofarity > 10
at negative polarity: at negative polarity:
gative polarity > 100 gative potanity > 10
at positive polarity: at positive polarity:
at negative polarity: > 100 at negative polarity: > 10
Markings: Pass: Fail: Signature:
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8 Damp heat cyclic (Ref.: 6.9 in R 75-2)

Note:
In case of combined sub-assemblies or complete instrument the relevant tests as described for the calculator and
flow sensor shall be carried out.

Test results: Calculator

Table 33:  Damp heat cyclic. Comparison: Initial intrinsic error, phase 1 and phase 2
(Ref.: 6.9 and 5.3 in R 75-2)
Lower temperature: °C
Upper temperature: °C
Relative humidity: %
Simulated flowrate: m3/h
0RVM : OC
AQRVM . K
Initial intrinsic error Intrinsic error Intrinsic error MPE
after phase 1 after phase 2
% % % %
Markings: Pass: Fail: Signature:
Note: After phase 1 means during the second cycle, phase 2 means after recovery.
Test results: Flow sensor
Table 34:  Damp heat cyclic. Comparison: Initial intrinsic error, phase 1 and phase 2
(Ref.: 6.9 and 5.3 in R 75-2)
Lower temperature: °C
Upper temperature: °C
Relative humidity: %
Flowrate: m3/h
Water temperature in flow sensor: °C
Initial intrinsic error Intrinsic error Intrinsic error MPE
after phase 1 after phase 2
% % % %
Markings: Pass: Fail: Signature:

Note: After phase 1 means during the second cycle, phase 2 means after recovery.
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Test results: Complete instrument

Table 35:  Damp heat cyclic. Comparison: Initial intrinsic error, phase 1 and phase 2
(Ref.: 6.9 and 5.3 in R 75-2)

Lower temperature: _____°C

Upper temperature: I ©

Relative humidity: %

Flowrate: ___m*h

Water temperature in flow sensor:  °C

Orvm : I ©

AGrym: K

Initial intrinsic error Intrinsic error Intrinsic error MPE
after phase 1 after phase 2
% % % %

Note: After phase 1 means during the second cycle, phase 2 means after recovery.

Markings: Pass: Fail: Signature:

9 Short time mains voltage reduction (Ref.: 6.10 in R 75-2)

Note: In the case of combined sub-assemblies or complete instruments the relevant tests as described for the
calculator and flow sensor shall be carried out.
Test results: Calculator

Table 36:  Short time mains voltage reduction. Comparison: Initial intrinsic error, after short time
mains voltage reduction (Ref.: 6.10 and 5.3 in R 75-2)

Simulated flowrate: m3/h
Orvm : I ©
AHRVM . K
Initial intrinsic error Intrinsic error after test MPE
% % %
Markings: Pass: Fail: Signature:
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Test results: Flow sensor

Table 37:  Short time mains voltage reduction. Comparison: Initial intrinsic error,
after short time voltage reduction (Ref: 6.10 and 5.3 in R 75-2)

Flowrate: m3/h
Water temperature in flow sensor: °C
Initial intrinsic error Intrinsic error after test MPE
% % %
Markings: Pass: Fail: Signature:

Test results: Complete instrument

Table 38:  Short time mains voltage reduction. Comparison: Initial intrinsic error,
after short time mains voltage reduction (Ref.: 6.10 and 5.3 in R 75-2)

Flowrate: m*/h
Water temperature in flow sensor: °C
Orvm : I ©
AQRVM : K
Initial intrinsic error Intrinsic error after test MPE
% % %
Markings: Pass: Fail: Signature:
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10 Electrical transients (Ref.: 6.11 in R 75-2)

Note:  The electrical transient disturbance tests shall be carried out on fast transients and surge transients. In
the case of combined sub-assemblies or complete instruments the relevant tests as described for the
calculator and flow sensor shall be carried out. If the sub-assemblies or the combined sub-assemblies or
complete instrument under test have a standardized data output(s), determination of intrinsic error
before and after the test shall also be made using this data output(s).

Test results: Calculator

Table 39:  Transients, coupled into DC lines. Comparison: Initial intrinsic error, change of
display/readings and error after test (Ref.: 6.11.1/6.11.2 and 5.3 in R 75-2)

Kind of transients: Fast transients (bursts) |:| Surge transients |:|
Simulated flowrate: ~ m*h

0RVM : - OC

Ablrvm: K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:

Test results: Flow sensor

Table 40:  Transients coupled into DC lines. Comparison: Initial intrinsic error, change of
display/readings and error after test (Ref.: 6.11.1/6.11.2 and 5.3 in R 75-2)

Kind of transients: Fast transients (bursts) I:' Surge transients |:|
Flowrate: m*h
Water temperature in flow sensor: °C

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:
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Test results: Complete instrument

Table 41:  Transients coupled into DC lines. Comparison: Initial intrinsic error, change of
display/readings and error after test (Ref.: 6.11.1/6.11.2 and 5.3 in R 75-2)

Kind of transients: Fast transients (bursts) I:' Surge transients |:|
Flowrate: ___m*h

Water temperature in flow sensor:  °C

Orvm : I ©

Abrym: K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:

Test results: Calculator

Table 42:  Transients coupled into AC power lines. Comparison: Initial intrinsic error, change of
display/readings and error after test (Ref.: 6.11.1/6.11.2 and 5.3 in R 75-2)

Kind of transients: Fast transients (bursts) |:| Surge transients |:|
Simulated flowrate: ~ m*h

gRVM : . OC

Abrvm: K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:
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Test results: Flow sensor

Table 43:  Transients coupled into AC power lines. Comparison: Initial intrinsic error, change of

display/readings and error after test (Ref.: 6.11.1/6.11.2 and 5.3 in R 75-2)

Kind of transients: Fast transients (bursts) |:|

Flowrate:

Water temperature in flow sensor:

m*/h

_°C

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Surge transients I:'

Initial intrinsic error

%

Intrinsic error after test

%

MPE

%

Markings: Pass:

Test results: Complete instrument

Fail: Signature:

Table 44: Transients coupled into AC power lines. Comparison: Initial intrinsic error, change of
display/readings and error after test (Ref.: 6.11.1/6.11.2 and 5.3 in R 75-2)

Kind of transients: Fast transients (bursts) |:|

Flowrate:

Water temperature in flow sensor:

HRVM :

Abrym:

m?/h

_°C

°C

K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Surge transients |:|

Initial intrinsic error

%

Intrinsic error after test

%

MPE

%

Markings: Pass:

Fail: Signature:
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11 Electromagnetic field (Ref.: 6.12 in R 75-2)

Note: In the case of combined sub-assemblies or complete instruments the relevant tests as described for the
calculator and flow sensor shall be carried out. If the sub-assemblies or the combined sub-assemblies or
complete instrument under test have a standardized data output(s), the intrinsic error determination and
determination of the intrinsic error after the test shall also be made using this data output(s). The
responses within three requests have to be carried out according to the protocol in accordance with
IEC 60870-5-1 or IEC 61107, see note to 6.12 in R 75-2.

Test results: Calculator

Table 45:  Electromagnetic field (Ref.: 6.12 and 5.3 in R 75-2)

Test level: V/m
Antenna polarization: Horizontal |:| Vertical |:|

Dwell time: s
Determination of intrinsic error: By display |:| By standardized data output |:|

Protocol of standardized data output:

Simulated flowrate: m*/h
0RVM : C
Abrywm: ___ K
Carrier frequencies o Intrinsic error MPE
Transmitting
antenna at test level
MHz % %
26 biconical
40 biconical
60 biconical
80 biconical
100 biconical
120 biconical
144 biconical
150 biconical
160 biconical
180 biconical
200 biconical
250 log-periodic
350 log-periodic
400 log-periodic
435 log-periodic
500 log-periodic
600 log-periodic
700 log-periodic
800 log-periodic
934 log-periodic
1000 log-periodic
Markings: Pass: Fail: Signature:
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Test results: Flow sensor

Table 46:  Electromagnetic field (Ref.: 6.12 and 5.3 in R 75-2)

Testlevel:  V/m

Antenna polarization: Horizontal |:| Vertical |:|

Dwell time: s

Determination of intrinsic error: By display |:| By standardized data output |:|
Protocol of standardized data output:

Test with water flow: Yes |:| No |:|

Flowrate: m3/h
Water temperature in flow sensor: °C
Carrier frequencies o Intrinsic error MPE
Transmitting
antenna at test level
MHz % %
26 biconical
40 biconical
60 biconical
80 biconical
100 biconical
120 biconical
144 biconical
150 biconical
160 biconical
180 biconical
200 biconical
250 log-periodic
350 log-periodic
400 log-periodic
435 log-periodic
500 log-periodic
600 log-periodic
700 log-periodic
800 log-periodic
934 log-periodic
1000 log-periodic
Markings: Pass: Fail: Signature:
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Test results: Complete instrument
Table 47:  Electromagnetic field (Ref: 6.12 and 5.3 in R 75-2)

Test level: V/m
Antenna polarization: Horizontal |:| Vertical |:|

Dwell time: s
Determination of intrinsic error: By display |:| By standardized data output |:|
Protocol of standardized data output:

Test with water flow: Yes |:| No |:|

Flowrate: m*/h
Water temperature in flow sensor: °C
Frvm °C
AGrym: K
Carrier frequencies o Intrinsic error MPE
Transmitting
antenna at test level
MHz % %
26 biconical
40 biconical
60 biconical
80 biconical
100 biconical
120 biconical
144 biconical
150 biconical
160 biconical
180 biconical
200 biconical
250 log-periodic
350 log-periodic
400 log-periodic
435 log-periodic
500 log-periodic
600 log-periodic
700 log-periodic
800 log-periodic
934 log-periodic
1000 log-periodic
Markings: Pass: Fail: Signature:
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12 Electrostatic discharge (Ref.: 6.13 in R 75-2)

Note:

In the case of combined sub-assemblies or complete instruments the relevant tests as described for the
calculator and flow sensor shall be carried out. If the sub-assemblies or the combined sub-assemblies or
complete instrument under test have a standardized data output(s), the intrinsic error determination and
determination of intrinsic error after the test shall also be made using this data output(s).

Test results: Calculator

Table 48:  Electrostatic discharge. Comparison: Initial intrinsic error, change of display/readings and

error after test (Ref.: 6.13 and 5.3 in R 75-2)

Simulated flowrate: m3/h
Grvu °C
AbGrym: K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:

Test results: Flow sensor

Table 49:  Electrostatic discharge. Comparison: Initial intrinsic error, change of display/readings and

error after test (Ref: 6.13 and 5.3 in R 75-2)

Flowrate: m3/h

Water temperature in flow sensor: °C

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:

47






OIML R 75-3: 2006 (E) Report number: Report page __ of __ pages

Test results: Complete instrument

Table 50:  Electrostatic discharge. Comparison: Initial intrinsic error, change of display/readings and
error after test (Ref.: 6.13 and 5.3 in R 75-2)

Flowrate: ____m*h
Water temperature in flow sensor:  °C
Orvm : N ©
Abrywm: K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:

13 Static magnetic field (Fraud protection, Ref.: 6.14 in R 75-2)

Note: In the case of combined sub-assemblies or complete instruments the relevant tests as described for the
calculator and flow sensor shall be carried out.

Test results: Calculator

Table 51:  Static magnetic field. Comparison: Initial intrinsic error, change of display information and
error during test (Ref.: 6.14 and 5.3 in R 75-2)

Simulated flowrate: m3h
Orvm : I ©
AGrym: K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:
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Test results: Flow sensor

Table 52:  Static magnetic field. Comparison: Initial intrinsic error, change of display information and
error during test (Ref.: 6.14 and 5.3 in R 75-2)

Flowrate:

Water temperature in flow sensor:

m3/h

_°C

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error

%

Intrinsic error after test

%

MPE

%

Markings: Pass:

Test results: Complete instrument

Fail: Signature:

Table 53:  Static magnetic field. Comparison: Initial intrinsic error, change of display information and
error during test (Ref.: 6.14 and 5.3 in R 75-2)

Flowrate:

Water temperature in flow sensor:

0RVM :

AGrym:

m3/h

_°C

°C

K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error

%

Intrinsic error after test

%

MPE

%

Markings: Pass:

Fail: Signature:
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14 Electromagnetic field at mains frequency (Ref.: 6.15 in R 75-2)

Note: In the case of combined sub-assemblies or complete instruments the relevant tests as described for the
calculator and flow sensor shall be carried out.

Test results: Calculator

Table 54:  Electromagnetic field at mains frequency. Comparison: Initial intrinsic error, change of

display information and error after test (Ref.: 6.15 and 5.3 in R 75-2)

Simulated flowrate: m3h

0RVM :

AGrym:

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error

%

Intrinsic error after test

%

MPE

%

Markings: Pass:

Test results: Flow sensor

Fail: Signature:

Table 55:  Electromagnetic field at mains frequency. Comparison: Initial intrinsic error, change of

display information and error after test(Ref.: 6.15 and 5.3 in R 75-2)

Flowrate:

Water temperature in flow sensor:

m*h

_°C

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error

%

Intrinsic error after test

%

MPE

%

Markings: Pass:

Fail: Signature:
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Test results: Complete instrument

Table 56:  Electromagnetic field at mains frequency. Comparison: Initial intrinsic error, change of
display information and error after test (Ref.: 6.15 and 5.3 in R 75-2)

Flowrate: ____m*h
Water temperature in flow sensor:  °C
Orvm : N ©
Abrywm: K

Display information/readings have changed due to the exposure:

Yes |:| No |:| Figure:

Initial intrinsic error Intrinsic error after test MPE

% % %

Markings: Pass: Fail: Signature:

15 Internal pressure (Ref.: 6.16 in R 75-2)

Note: In the case of combined sub-assemblies or complete instruments the relevant tests as described for the
calculator and flow sensor shall be carried out.
Test results: Flow sensor

Table 57: Internal pressure. Comparison: Initial intrinsic error before and intrinsic error after internal
pressure test at RVM conditions (Ref.: 6.16 in R 75-2)

Flowrate: m*/h
Water temperature in flow sensor: °C
Initial intrinsic error Intrinsic error after test MPE
% % %
Markings: Pass: Fail: Signature:
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Test results: Complete instrument

Table 58:  Internal pressure. Comparison: Initial intrinsic error after internal pressure test
(Ref.: 6.16 in R 75-2)

Flowrate: m3/h
Water temperature in flow sensor: °C
0RVM : OC
AQRVM . K
Initial intrinsic error Intrinsic error after test MPE
% % %
Markings: Pass: Fail: Signature:

16 Pressure loss (Ref.: 6.17 in R 75-2)

Test results: Flow sensor. Complete instrument

Table 59:  Pressure loss (Ref.: 6.17 in R 75-2 and 6.7 in R 49-2)

Flowrate set to | Temperature set Pressure loss Requirement: Max. pressure loss
(0.9t0 1.0) g, to (50 £ 5) °C
m/h oC bar Pa bar Pa
0.25" 2.5x10*"

“) Except where the flow sensor/heat meter includes a flow controller or also acts as a pressure-reducing device.

Markings: Pass: Fail: Signature:
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Il INITIAL VERIFICATION REPORT (CERTIFICATE)

1 Information concerning the EUT verified

1.1 General information

Testing authority

CONtACt INFOTMALION .....eitietieti ettt ettt et e e e bt e s bt e bt et e st e eaeeeb e e ebeenteea e e ebeesbeenbeenbeenbeenaesaeesae
Date of beginning and eNd Of tESES: .......ueiiiiiieii ittt b et ettt e e bttt eenean

NAME(S) OF tESt CIZINEEI(S): 1.vvevvreriereeiertierteesteeteetesteesteesteesseessassaeseesseessesssesseesseesseesseassesseenseassenssesssesseensesssesssenses

Applicant/manufacturer information

1.2 Information concerning the EUT

Instrument category:

Complete instrument |:| Documentation No.: ~ Serial No.: _ Year of manufacture:
Calculator |:| Documentation No.:  Serial No.:  Year of manufacture:

Flow sensor |:| Documentation No.: ~ Serial No.: _ Year of manufacture:
Temperature sensor pair |:| Documentation No.: ~ Serial No.:  Year of manufacture:

Combined Sub-Assemblies |:| Documentation No.: Serial No.: Year of manufacture:

Type approval nUMbeEr 0f the EUT: .....c..oiiiiiiii ettt s ebe e
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Short description of the principle of measurement (measuring method): ..........coccevoeiiiriiiiiii e

All values in this table are taken from documentation PAZES .........cceeeverierieriieieeieeiere ettt re e se e e

Additional qualifying information supplied: Yes |:| No |:| Remarks: .....ooooeiiiiiieee e

Completeness and correctness of instruction manual, marking, assembly instruction, installation instruction,
security sealing plan, initial functionality check and operation instruction submitted for verification
(requirements of sections 11 and 12 in R 75-1 and 8.2 in R 75-2):

Pass L] FAIl L] REMATKS: vveveeeeeeeeeeeeeeeee et e ettt ettt eeeeeeeeet et e eeeeseeee et e seeeeseeeeee et s seeeeeseseneessesaseens

1.2.1 Complete instrument specifications

Accuracy class: Class 1 |:| Class 2 |:| Class 3 |:|
Heat conveying liquid: Water |:| Water-glycol solution |:| Mixing:  /
Environmental class: A I:' B |:| C |:|

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:| other |:|
Indication if shielding: Yes |:| No |:|

Flow sensor to be operated:  In the flow |:| In the return |:|

Limits of temperature: Onin=____ °C Oax=____ °C

Limits of temperature difference: AGwin=___ K Abux=___ K

Display unit options: GJ |:| MJ |:| kWh |:|

Maximum value of thermal power (P): MW

Output signal for testing: Type: ~ Level:  V

Corresponding factor for test output: ______ Wh/pulse

Display unit options for testing: MJ I:' kWh I:' Wh |:|

Dynamic behavior (circumstances of temperature measurement and integration): .......c...ccccecevverenrerereneeneeneeneenne
Other functions in addition to heat INAICAtION: .......c..ccuiriiiiiriiiiireeeeet ettt sttt

For the flow sensor:

Physical dimensions (length, thread/flange SPecifiCation): .......c.cccvevierieriieiiiiie ettt
Installation conditions (e.g. straight SECtions Of PIPING): ....eevvieviieciiiieiieiieie ettt re e eeeae e e sbeebeesseeseeees
Upstream/downstream, vertical/horizontal POSIEION: .........c.ccveriieciieierieriesieesteeeeseeseesseeseesaeeseesseeseessesssesssessaesses
Maximum admissible working pressure (PN-class):

Maximum pressure loss at bar Pa

Temperature sensor installed: Yes |:| No |:|
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Filter installed: Yes |:| No |:|
Straightener installed: Yes |:| No |:|
Range of electrical conductivity of water (if necessary): ~ uS/cm to _ upS/cm

Length of the connection cable to the electrodes (if the electronic part is

separated from the sensorhead): =~ m

Response time (for fast response meters): s

Limits of flowrate: gy=__  m’h gi=___ m*h g=_____ m%h
Low flow threshold value: =~ m?h

Limits of temperature (heat conveying liquid): ;= °C  Gux=___ °C
Nominal meter factor: _litres/pulse

Output signal for testing: Type:  Level: 'V

Corresponding factor for test output: _ litres/pulse

1.2.2 Calculator specifications

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:| other |:|
(or declaration of sensor coefficients: Ry: Q A B: )

Wiring of sensors: 4-wire |:| 3-wire |:| 2-wire |:|

Indication if shielding: Yes |:| No |:|

Flow sensor to be operated: In the flow |:| In the return |:|

Environmental class: A |:| B |:| C |:|

Heat conveying liquid: Water |:| Water-glycol solution |:| Mixing:  /
Limits of temperature: Oin=___ °C bux=___ °C

Limits of temperature difference: AOmin=___ K AOnx=__ K

Display unit options: GJ |:| MJ |:| kWh |:|

Maximum value of thermal power (Ps): MW

RMS value of temperature sensor current: _ mA

Required input signal from the flow sensor:

Nominal meter factor: _ litres/pulse (or corresponding factor for test input)

Input signal for testing: Type: ~ Level: V

Maximum frequency of flow sensor signal: Fortesting: ~~ Hz Innormaluse:  Hz
Output signal for testing: Type: ~ Level: __V
Corresponding factor for test output: ~~ Wh/pulse

Display unit options for testing: MJ |:| kWh |:| Wh |:|

Dynamic behavior (circumstances of temperature measurement and integration): ...........cecceeceereereeriereeneenenneenes

Other functions in addition t0 Neat INAICATION: .........ccoiiiiiuuiiieiiiiiiie ettt e e e e e eeereeeeeeseeaaeeeeeesssnaaseeeeessessnnnens
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1.2.3 Flow sensor specifications

Accuracy class: Class 1 |:| Class 2 |:| Class 3 |:|

Heat conveying liquid: Water I:' Water-glycol solution I:' Mixing:  /

Environmental class: A |:| B |:| C |:|

Physical dimensions (length, thread/flange specification): ..........cccooiiiiiiiiieiieiee e
Installation conditions (e.g. straight Sections Of PIPING): ...c.eooueiiiiriiiiieeee ettt
Upstream/downstream, vertical/horizontal POSIHION: .........cc.eeiuiriiiieriieie et
Maximum admissible working pressure (PN-class):

Maximum pressure loss at bar Pa

Temperature sensor installed: Yes |:| No |:|

Filter installed: Yes |:| No |:|

Straightener installed: Yes |:| No |:|

Limits of temperature (heat conveying liquid): G,=_  °C Onax = °C
Range of electrical conductivity of water (if necessary):  uS/cm to  upS/cm

Length of the connection cable to the electrodes (if the electronic part is

separated from the sensorhead): =~ m

Response time (for fast response meters): s

Limits of flowrate: g,=__ m’h gi= m3/h 0= m3/h
Low flow threshold value: ~ mh

Nominal meter factor: _ litres/pulse

Corresponding factor for test output: _ litres/pulse

Output signal for testing: Type: _ Level: V
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1.2.4 Temperature sensor pair specifications

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:| other |:|

(or declaration of sensor coefficients: Ry: Q A B: )
Wiring of sensors: 4-wire |:| 3-wire |:| 2-wire |:|
Total resistance of a 2-cable wire: Q/m Cross section of a wire: mm’

Maximum length of a cable for: Pt 100 m, Pt 500 m, Pt 1000 m, other m

Indication if shielding: Yes |:| No |:|

Limits of temperature: Onwin=____ °C Onax=___ °C
Limits of temperature difference: A0, = K Abnx=__ K
Installation requirements (pocket mounting): Yes |:| No |:|
Physical dimensions: Length: ~ mm Diameter:  mm
Minimum immersion depth: ~ mm

Maximum liquid velocity for sensors over 200 mm length: ~ m/s

Maximum admissible working pressure for direct mounted sensors (PN-class):
Ty.5 response time: S
Identification of flow and return temperature sensors (if needed): At the flow |:| At the return |:|

Maximum RMS value of sensor current: mA

1.2.5 Combined sub-assemblies specifications (calculator + temperature sensor pair)

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:| other |:|
(or declaration of sensor coefficients: Ry: Q A: B: )

Wiring of sensors: 4-wire |:| 3-wire |:| 2-wire |:|

Indication if shielding: Yes [ ] No[ ]

Environmental class: A |:| B |:| C |:|

Heat conveying liquid: Water I:' Water-glycol solution I:' Mixing:  /

Flow sensor to be operated:  In the flow |:| In the return |:|
Limits of temperature: Ornin = °C Orax = °C
Limits of temperature difference: A0, = K AGpax = K

Installation requirements (pocket mounting): Yes |:| No |:|

Physical dimensions: Length:  mm Diameter: mm
Minimum immersion depth: ____mm
Maximum liquid velocity for sensors over 200 mm length: m/s

Maximum admissible working pressure for direct mounted sensors (PN-class):

To.5 response time: s
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Maximum value of thermal power (P;): MW

Output signal for testing: Type: ~~ Level: 'V
Corresponding factor for testoutput: ~~ Wh/pulse

Display unit options for testing: MJ |:| kWh |:| Wh |:|

Required input signal from the flow sensor:

Input signal for testing:  Type: Level: v
Nominal meter factor: litres/pulse (or corresponding factor for test input)
Maximum frequency of flow sensor signal: For testing: Hz Innormaluse: Hz

Dynamic behavior (circumstances of temperature measurement and integration): ...........coccecevverenrerererreeneenneneenne

Other functions in addition t0 heat INAICAtION: .............cooiiviiiiiiieeeeeie et eee e e e eee e e et eeeereeeeenreeeenareeeennns

Correctness of identification of flow and return temperature sensors: Yes |:| No |:|

1.2.6 Combined sub-assemblies specifications (calculator + flow sensor)

Accuracy class: Class 1 |:| Class 2 |:| Class 3 |:|
Heat conveying liquid: Water I:' Water-glycol solution I:' Mixing:  /
Environmental class: A |:| B |:| C |:|

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:|
Wiring of sensors: 4-wire |:| 3-wire |:| 2-wire |:|

Indication if shielding: Yes [ | Nol ]

Flow sensor to be operated:  In the flow |:| In the return |:|

Limits of temperature: Guin= ____°C Onax=____ °C

Limits of temperature difference: Afu,= K Abnx=__ K
Display unit options (MJ, kWh):

Maximum value of thermal power (P;): MW
Output signal for testing: Type: Level: v
Corresponding factor for test output: Wh/pulse

Display unit options for testing: ~ MJ |:| kWh |:| Wh |:|
Dynamic behavior (circumstances of temperature measurement and integration): ...........cecceeceerveereereereereeneeneenes

Other functions in addition t0 Neat INAICATION: .........cciiiiiiieiiieiiiiieieteeee e e e e e e e e e e e seeaaeeeeeesesnrareeeeesseennneaes
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For the flow sensor:

Physical dimensions (length, thread/flange specification): ...........ccoeciieierieriesiee et
Installation conditions (e.g. straight SECtions Of PIPING): ....eecvierueriirrieiieriereere ettt eeae e e seeseeneeeneeees
Upstream/downstream, vertical/horizontal POSIEION: .........c.ccveruieciieiirieriiesieesteeeeseeseesteeseeaeeeesseesseesseessesssessaesses
Maximum admissible working pressure (PN-class):

Maximum pressure loss at g,: bar Pa

Temperature sensor installed: Yes |:| No |:|

Filter installed: Yes |:| No |:|
Straightener installed: Yes |:| No |:|
Range of electrical conductivity of water (if necessary):  uS/cm to  uS/cm

Length of the connection cable to the electrodes (if the electronic part is
separated from the sensor head): m

Response time (for fast response meters): s

Limits of flowrate: gp=__  m’h gi= m3/h <= m3/h
Low flow threshold value: ~ mbh

Limits of temperature (heat conveying liquid): G,=_  °C Orax = °C

Nominal meter factor: litres/pulse

Corresponding factor for test output: litres/pulse

Output signal for testing: Type: Level: v
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1.3 Rated operating conditions

Complete instrument, (combined) sub-assemblies

Environmental class

Al

B[]

c]

Remarks

Ambient temperature °C

+5to+55

-25to+55

+5to+55

Relative humidity %

<93

Mains supply voltage V

Mains frequency Hz

Unom (+ 10 %/- 15 %)

fom (£2 %)

Frequency used
for measurement purpose:

Yes |:| No |:|

External low voltage V
(<50V)

Ac[]
pc[]

Unom (+ 50 %/- 50 %)
Unom (+ 75 %/~ 50 %)

Frequency used
for measurement purpose:

Yes |:| No |:|

Battery voltage v

Voltage in service under normal conditions

Type, lifetime

General information concerning ambient test conditions

Ambient temperature:

Barometric pressure:

°C  Relative humidity:
kPa
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2 Initial verification tests (Ref.: 7 in R 75-2)

2.1 Summary of the verification tests

Note for combined instruments:

the calculator shall be tested separately, in accordance with 7.1 to 7.3 in R 75-2.

According to 7.5 in R 75-2 the flow sensor, the temperature sensor pair and

Temperature Flow sensor
sensor pair
Serial No. Serial No.

Calculator

Serial No.

Combined sub-assemblies

Calculator +
temp. sensor
pair
Serial No.

Calculator +
flow sensor

Serial No.

Complete
instrument

Serial No.

Pass |:|
Fail [ ]

Pass |:|
Fail [ ]

Pass |:|
Fail [ |

Pass |:|
Fail [ |

Pass |:|
Fail ||

Pass |:|
Fail [ |

2.2 Results of verification tests

2.2.1 Flow sensor (Ref.: 7.1 in R 75-2)

Table 1: Verification test

Electrical conductivity of water (if necessary):  uS/cm

Remarks (e.g. straight inlet/Outlet PIPES, BC.): .ouiriiiiiieieieee ettt ettt ettt ee b et e e eeneas

Test point Water Flow
flow rate temperature sensor Conven- | Error | MPE
Test output tional true
No. m’/h °C sign. volume
3 ) [
Calculated Actual Level Measured Vorlign ¢ m & &
1 g<q<1.1g; (505
2 g<q<1.1q; (505
3 gi<q<1.1g; (50£5)
4 0.1¢,<q<0.11q, (50£5)
5 0.1,<q<0.11q, (50£5)
6 0.1,<q<0.11q, (50£5)
7 0.99,<9<1.0q, (505
8 0.99,<q<1.0q, (50£5)
9 0.99,<q<1.0q, (505

Note: The verification may be carried out with cold water in accordance with the procedure laid down in the

type approval certificate.

Markings: Pass:

Fail:

Signature:
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2.2.2 Temperature sensor pair (Ref.: 7.2 in R 75-2)
Table 2a:  Verification test, temperature sensor pair, calculations of constants for each of the

temperature sensors, resistance equation of IEC 60751

Sensor pair serial No.:
Temperature range specified by the supplier from  °C to _ °C

Temperature difference for the pair specified by the supplier from K to K

Type of temperature sensors: Pt 100 [_] Pt500[ ] Pt1000[ ] Pt 10000 [ ]

Test temperature range Measured resistance
Test point For 6, °C Q
No. Level ® Measured Sensor 1 Sensor 2
(flow) (return)
| <20°C Onin 10 (Opin + 10)
>20°C 35to 45
2 all G 75 to 85
3 all Hmin (gmax — 30) to Hmax

Sensors are tested without pockets in the same temperature bath.

Y If specified in the type approval certificate, variations in the temperature ranges and the number of
temperature points are permissible. The immersion depth of the temperature sensors shall not be less than
their minimum immersion depth. The immersion depth of short temperature sensors should not be less than
the total length plus 50 % of the thread respectively the mounting (recommended).

Constants of sensor 1 calculated according to IEC 60751:

Ro: Q A: B:

Constants of sensor 2 calculated according to IEC 60751:

Ry: Q A: B:

Markings: Pass: Fail: Signature:
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Table 2b:  Verification test, temperature sensor pair, maximum absolute error of each single
temperature sensor of a pair

Sensor pair serial No.:
Temperature range specified by the supplier from  °C to _ °C

Temperature difference for the pair specified by the supplier from K to K
Type of temperature sensors: ~ Pt 100 [_] Pt500[_] Pt1000[ ] Pt 10000 [ ]

Sensors are intended to be installed in pockets: Yes |:| No |:|

Sensor Flow Return Maximum absolute MPE
temperature temperature error
°C °C K K
Sensor 1 (flow) --- +2
Sensor 2 (return) - +2

Y The “ideal” sensor curve (with constants of IEC 60751) shall be subtracted from the characteristic curve for
the sensor (calculated constants are given below Table 2a). The difference between the characteristics shall
be determined over the temperature range specified for the temperature sensor. The maximum difference
in QQ between the characteristics at the measured points of the temperature range shall be calculated as a
difference in K. The maximum permissible difference between the characteristics (MPE) is + 2 K.

Markings: Pass: Fail: Signature:

Table 2c:  Verification test, temperature sensor pair, maximum relative error of a pair

Sensor pair serial No.:
Temperature range specified by the supplier from  °C to _ °C
Temperature difference for the pair specified by the supplier from K to K

Type of temperature sensors: Pt 100 |:| Pt 500 |:| Pt 1000 |:| Pt 10000 |:|

Flow Return Maximum MPE
temperature temperature relative error
°C °C % %

" Calculations as in Table 8a (the maximum values of the absolute errors of the single sensors are given
in Table 2b).

Markings: Pass: Fail: Signature:
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Table 2d: Insulation resistance between terminal and sheath
Insulation resistance Requirement:
Temperature . .
under ambient Insulation
sensor, o .
serial number conditions resistance
MQ MQ
at positive polarity: > 100
at negative polarity: > 100
at positive polarity: > 100
at negative polarity: >100
Markings: Pass: Fail: Signature:
2.2.3 Calculator (Ref.: 7.3 in R 75-2)
Table 3: Verification test
Simulated flowrate: 1/h
- Return Temperature difference A® Error MPE
est temperature K
No. oC
Level Simulated % %
1 50 ABOpin £ AOL1.2 AOpin
2 50 AGpin £ AOL 1.2 AOpin
3 50 AOpin £ AOL 1.2 AOpin
1 50 10 K<AH<20K
2 50 10 K<AH<20K
3 50 10 K<AH<S20K
1 50 Abpax — S K< AOL AOpax
2 50 AbGpax — S K <AL AOpax
3 50 AbGpax — S K<AOL AOpax

Y Values in the table are examples. The return temperature shall be in the temperature range between
40 °C and 70 °C, if 6,4 is not exceeded.

Test of meter’s indication: Pass Fail

Markings: Pass: Fail: Signature:
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2.2.4 Subassembly of the calculator and temperature sensor pair (Ref.: 7.4 in R 75-2)
Notes:

(1) If the calculator and temperature sensor pair are tested as an inseparable sub-assembly, tests shall be done in
accordance with 17.3 with the temperature sensor pair immersed in two temperature-regulated baths.

(2) The sub-assembly of the calculator and temperature sensor pair shall be tested using the temperature ranges
of 17.2 and the temperature difference ranges of 17.3.

Additionally a final test is necessary, with the temperature sensor pair immersed in two temperature-
regulated baths (see the following table No. 63).

Table 4: Additional test, sensor pair is immersed in temperature baths

Simulated flowrate: I/h
Return Temperature difference AO Error MPE
Test temperature K
No. oC
Level Measured % %

1 50 3<Af0L4

2 50 3<A0<L4

3 50 3<A0L4

? Values in the table are examples. The return temperature shall be in the temperature range between 40 °C
and 70 °C, if O, is not exceeded.

Markings: Pass: Fail: Signature:

2.2.5 Combined instrument (Ref.: 7.5 in R 75-2)

The flow sensor, the temperature sensor pair and the calculator shall be tested separately; see 2.2.1, 2.2.2 and
2.2.3.
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2.2.6 Complete instrument (Ref.: 7.6 in R 75-2)

Table 5: Verification test
Test point
Test Temperature difference A9 Flowrate q Error | MPE
No. K m’/h % %
Level Measured Level Measured
1 ABin < AO<L 1.2 ABin 099,q<q,
2 ABpin <AOL 1.2 ABpin 099,q<q,
3 ABin < AO<L 1.2 ABin 0909,<q<q,
1 10K <AA<20K 0.20,< q < 0.22q,
2 10K <AO<20K 0.20,< q < 0.22q,
3 10K <AOA<20K 0.20,< q < 0.22q,
1 Abpax- S K< AOL A g;<q<l1.1g;
2 Abpax- S K< AOL A g;<q<l1.1g;
3 Abpax- S K< AOL A g;<q<l1.1g;
Markings: Pass: Fail: Signature:
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