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National foreword

The adoption of the IEC Standard as a Malaysian Standard was recommended by the Technical
Committee on Performance of Household and Similar Electrical Appliances under the authority
of the Industry Standards Committee on Electrical and Electronics Equipments and
Accessories.

This Malaysian Standard is identical with IEC 62552-1:2015, Household refrigerating
appliances - Characteristics and test methods - Part 1: General requirements, published by the
International Electrotechnical Commission (IEC). However, for the purposes of this Malaysian
Standard, the following apply:

a) inthe source text, "this International Standard" should read "this Malaysian Standard";
b) the comma which is used as a decimal sign (if any), to read as a point; and

c) reference to International Standards should be replaced by corresponding Malaysian
Standards as follows:

Referenced International Standards

IEC 62552-2, Household refrigerating
appliances - Characteristics and tesi
methods - Part 2: Performance requirements

IEC 62552-3, Household refrigerating
appliances - Characteristics and tesi
methods - Part 3: Energy consumption ana
volumes

Corresponding Malaysian Standards

MS IEC 62552-2, Household refrigerating
appliances - Characteristics and test
methods - Part 2: Performance requirements

MS IEC 62552-3, Household refrigerating
appliances - Characteristics and test
methods - Part 3: Energy consumption and
volumes

MS IEC 62552 consists of the following parts, under the general titte Household refrigerating
appliances - Characteristics and test methods:

Part 1: General requirements
Part 2: Performance requirements
Part 3: Energy consumption and volumes

This Malaysian Standard cancels and replaces, MS IEC 62552:2011, Household refrigerating
appliances - Characteristics and test methods (First revision).

Compliance with a Malaysian Standard does not of itself confer immunity from legal obligations.

NOTE. IDT on the front cover indicates an identical standard i.e. a standard where the technical content,
structure, and wording (or is an identical translation) of a Malaysian Standard is exactly the same as in an
International Standard or is identical in technical content and structure although it may contain the minimal
editorial changes specified in clause 4.2 of ISO/IEC Guide 21-1.
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2)

3)

4)

5)

6)

7)

8)

9)

INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD REFRIGERATING APPLIANCES -
CHARACTERISTICS AND TEST METHODS -

Part 1: General requirements

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote
international co-operation on all questions concerning standardization in the electrical and electronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordance with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC National
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications
transparently to the maximum extent possible in their national and regional publications. Any divergence
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conformity
assessment services and, in some areas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

All users should ensure that they have the latest edition of this publication.

No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and
members of its technical committees and IEC National Committees for any personal injury, property damage or
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable for the correct application of this publication.

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

International Standard IEC 62552-1 has been prepared by subcommittee 59M: Performance

of

electrical household and similar cooling and freezing appliances, of IEC technical

committee 59: Performance of household and similar electrical appliances.

IEC 62552-1, -2 and -3 cancel and replace the first edition of IEC 62552 published in 2007.
IEC 62552-1, -2 and -3 constitute a technical revision and includes the following significant
technical changes with respect to IEC 62552:2007:

a)

b)

c)

All parts of the standard have been largely rewritten and updated to cope with new testing
requirements, new product configurations, the advent of electronic product controls and
computer based test-room data collection and processing equipment.

In Part 1 (this part) there are some changes to test room equipment specifications and the
setup for testing to provide additional flexibility especially when testing multiple appliances
in a single test room.

For more efficient analysis and to better characterise the key product characteristics under
different operating conditions, the test data from many of the energy tests in Part 3 is now

© STANDARDS MALAYSIA 2016 - All rights reserved
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split into components (such as steady state operation and defrost and recovery). The
approach to determination of energy consumption has been completely revised, with many
internal checks now included to ensure that data complying with the requirements of the
standard is as accurate as possible and of high quality.

Part 3 now provides a method to quantify each of the relevant energy components and
approaches on how these can be combined to estimate energy under different conditions
on the expectation that different regions will select components and weightings that are
most applicable when setting both their local performance and energy efficiency criteria
while using a single set of global test measurements.

For energy consumption measurements in Part 3, no thermal mass (test packages) is
included in any compartment and compartment temperatures are based on the average of
air temperature sensors (compared to the temperature in the warmest test package).
There are also significant differences in the position of temperature sensors in unfrozen
compartments.

The energy consumption test in Part 3 now has two specified ambient temperatures (16°C
and 32°C).

While, in Part 2 test packages are still used for the storage test to confirm performance in
different operating conditions, in Part 1 they have been standardised to one size (100 mm
x 100 mm x 50 mm) to simply loading and reduce test variability. A clearance of at least
15 mm is now specified between test packages and the compartment liner.

A load processing energy efficiency test has been added in Part 3.

A tank-type ice making energy efficiency test has been added in Part 3.
A cooling capacity test has been added in Part 2.

A pull-down test has been added in Part 2.

Shelf area and storage volume measurement methods are no longer included. In Part 3
the volume measurement has been revised to be the total internal volume with only
components necessary for the satisfactory operation of the refrigeration system
considered as being in place.

Tests (both performance (Part 2) and energy (Part 3)) have been added for wine storage
appliances.

The following print types are used in this international standard:

requirements: in roman type;

test variables: in italic type;

notes: in small roman type.

words in bold are defined in Clause 3.

The text of this standard is based on the following documents:

FDIS Report on voting
59M/61/FDIS 59M/64/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts in the IEC 62252 series, published under the general title Household
refrigerating appliances — characteristics and test methods, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
e amended.
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INTRODUCTION

IEC 62552 is split into 3 parts as follows:
e Part 1: Scope, definitions, instrumentation, test room and set up of refrigerating products
(this part);

e Part 2: General performance requirements for refrigerating appliances and methods for
testing them;

e Part 3: Energy consumption and volume determination.

NOTE For the safety requirements applicable to household refrigerating appliances, see IEC 60335-2-24;
for noise requirements applicable to household refrigerators and freezers, see |IEC 60704-2-14.
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HOUSEHOLD REFRIGERATING APPLIANCES -
CHARACTERISTICS AND TEST METHODS -

Part 1: General requirements

1 Scope

This part of IEC 62552 specifies the essential characteristics of household refrigerating
appliances, cooled by internal natural convection or forced air circulation, and establishes
test methods for checking the characteristics.

For the purposes of declaration, the tests defined in this part of IEC 62552 are considered to
be type tests to assess the fundamental design and operation of a refrigerating appliance.
This part of IEC 62552 does not define requirements for production sampling or conformity
assessment or certification.

This part of IEC 62552 does not define a regime for verification testing as this varies by
region and country. When verification of the performance of a refrigerating appliance of a
given type in relation to this standard is necessary, it is preferable, wherever practicable, that
all the tests specified be applied to a single unit. The tests can also be made individually for
the study of a particular characteristic.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only the edition cited applies. For
undated references, the Ilatest edition of the referenced document (including any
amendments) applies.

IEC 62552-2:2015, Household refrigerating appliances — Characteristics and test methods —
Part 2: Performance requirements

IEC 62552-3:2015, Household refrigerating appliances — Characteristics and test methods —
Part 3: Energy consumption and volume

3 Terms, definitions and symbols
For the purposes of this document, the following terms, definitions and symbols apply.

3.1 General terms and definitions

3.1.1

refrigerating appliance

insulated cabinet with one or more compartments that are controlled at specific temperatures
and are of suitable size and equipped for household use, cooled by natural convection or a
forced convection system whereby the cooling is obtained by one or more energy-consuming
means

Note 1 to entry: From the point of view of installation, there are various types of household refrigerating
appliances (free-standing, portable, wall-mounted, built-in, etc.).

© STANDARDS MALAYSIA 2016 - All rights reserved
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3.1.2

refrigerator

refrigerating appliance intended for the storage of foodstuff, with at least one fresh food
compartment

3.1.3

refrigerator-freezer

refrigerating appliance having at least one fresh food compartment and at least one
freezer compartment

314

frost-free refrigerating appliance

refrigerating appliance in which all compartments are automatically defrosted with
automatic disposal of the defrosted water and at least one compartment is cooled by a frost-
free system

3.1.5

freezer

refrigerating appliance with only frozen compartments, at least one of which is a freezer
compartment

3.1.6

wine storage appliance

refrigerating appliance that has no compartment other than one or more wine storage
compartment(s)

Note 1 to entry: An appliance containing any compartments which do not fulfil all requirements as specified for
wine storage compartments under Annex G cannot be categorised as a wine storage appliance.

3.1.7

built-in appliance

refrigerating appliance intended to be used whilst fastened in an enclosure or secured in a
prepared recess in a wall or similar location

3.1.8
foodstuff
food and beverages intended for consumption

3.1.9
rated
value declared by the manufacturer (e.g. volume, energy consumption, usage)

3.1.10

normal use

operation when the refrigerating appliance is subjected to a range of different conditions
that could occur during use including operation in a range of:

— indoor temperatures (including those defined in the Storage Test, see Clause 6 of
IEC 62552-2:2015),
— different humidity levels and

— user-related actions, such as door openings (which may be regular, infrequent or a
mixture thereof) and the addition and removal of foodstuff or other stored items

© STANDARDS MALAYSIA 2016 - All rights reserved
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3.2 Terms and definitions related to refrigerating system

3.21

refrigerant

fluid used for heat transfer in a refrigerating system, which absorbs heat at a low temperature
and at a low pressure of the fluid and rejects heat at a higher temperature and at a higher
pressure of the fluid, usually involving changes of phase of the fluid

3.2.2

condenser

heat exchanger from which heat in the refrigerant is rejected to an external cooling medium
(usually the air surrounding the appliance)

3.2.3

evaporator

heat exchanger which absorbs heat from the compartment to be refrigerated and transfers
this to the refrigerant

3.3 Compartments and sections

3.31

compartment

enclosed space within a refrigerating appliance, which is directly accessible through one or
more external doors, which may itself be divided into sub-compartments

Note 1 to entry: The requirements for the following compartment types are specified in Table 2 of
IEC 62552-2:2015 and Table 1 of IEC 62552-3:2015

Note 2 to entry: Throughout this standard, unless specified otherwise, "compartment" shall be taken to mean
compartment and/or sub-compartment as appropriate for the context.

3.3.2

sub-compartment

permanent enclosed space within a compartment which has a different operating
temperature range from the compartment within which it is located

3.3.3

convenience feature

enclosure, or a container (either fixed or removable by the user), in which suitable storage
conditions are provided for designated types of foodstuff

Note 1 to entry: These conditions may be different from those of the compartment in which it is located.

3.34

variable temperature compartment

compartment intended for use as two (or more) alternative compartment types (e.g. a
compartment that can be either a fresh food compartment or freezer compartment) and
which is capable of being set by a user to continuously maintain the operating temperature
range applicable for each compartment type claimed

Note 1 to entry: A compartment intended for use as a single type but that can also meet additional types (e.g. a
chill compartment that may also fulfil zero-star requirements) is not a variable temperature compartment.

3.35
freezer compartment
compartment that meets three-star or four-star requirements

Note 1 to entry: In certain instances, two-star sections and/or sub-compartments are permitted within the
compartment.
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3.3.6
fresh food compartment
compartment for the storage and preservation of unfrozen foodstuff

3.3.7

cellar compartment

compartment for the storage of foodstuff at a temperature that is warmer than that of a
fresh food compartment

3.3.8

pantry compartment

compartment for the storage of foodstuff at a temperature that is warmer than that of a
cellar compartment

3.3.9
chill compartment
compartment for the storage of highly perishable foodstuff

3.3.10
ice-making compartment
compartment specifically for the making and storage of ice

Note 1 to entry: an ice-making compartment is classified as a zero-star compartment or a frozen
compartment.

3.3.11

ice mould

form in an automated icemaker which is automatically filled with water and from which the ice
cubes are automatically ejected

3.3.12

ice cube tray

removable tray which is manually filled with water and from which ice cubes are manually
ejected

Note 1 to entry: Ice cube trays with water are used as load in order to determine load processing efficiency.
See Annex G of IEC 62552-3:2015.

3.3.13

zero-star compartment

compartment in which the temperature is not warmer than 0 °C that can be used for the
making and storage of ice but is not suitable for the preservation of highly perishable
foodstuff

3.3.14
wine storage compartment
compartment specifically for the storage and maturation of wine

Note 1 to entry: Temperature requirements for wine storage compartments are specified in Annex G.

3.3.15

unfrozen compartment

any of the following compartment types: zero-star, chill, fresh food, cellar, wine storage or
pantry

Note 1 to entry: although ice-making compartments and zero star compartments operate below zero, they are
configured as unfrozen compartments for energy and performance tests in this standard.
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3.3.16
frozen compartment
any of the following compartment types: one-star, two-star, three-star, four-star

Note 1 to entry: frozen compartments are classified according to temperature, see 3.3.16.1 to 3.3.16.4.

3.3.16.1
one-star
compartment where the storage temperature is not warmer than —6 °C

3.3.16.2
two-star
compartment where the storage temperature is not warmer than —12 °C

3.3.16.3
three-star
compartment where the storage temperature is not warmer than -18 °C

3.3.16.4

four-star

compartment where the storage temperature meets three-star conditions and where the
minimum freezing capacity meets the requirements of Clause 8 of IEC 62552-2:2015

Note 1 to entry: In certain instances, two-star sections and/or sub-compartments are permitted within a four-
star compartment.

3.3.17

two-star section

part of a three-star or four-star compartment, which is not self-contained (i.e., does not
have its own individual access door or lid) and which meets two-star requirements

Note 1 to entry: Any two-star section in the compartment shall not exceed 20 % of the total compartment
volume.

3.3.18
vegetable drawer or crisper
convenience feature provided primarily to retard dehydration of fruits and vegetables

Note 1 to entry: A vegetable drawer is usually considered as a removable convenience feature but is normally
left in situ for testing purposes.

3.4 Physical aspects and dimensions

3.4.1

top-opening type

refrigerating appliance in which the compartment(s) are accessible from the top (usually
via a lid)

3.4.2
upright type
refrigerating appliance in which the compartment(s) are accessible from the front

3.4.3

overall dimensions

space taken up by the refrigerating appliance (height, width and depth) with doors or lids
closed
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3.44

space required in use

space taken up by the refrigerating appliance (height, width and depth) necessary for
normal use with doors or lids closed, including space necessary for air circulation and any
handles, as shown in Figure 5

3.4.5

overall space required in use

total space taken up by the refrigerating appliance (height, width and depth) necessary for
normal use with doors or lids open, as shown in Figure 5

3.4.6

volume

space within the inside liner of the refrigerating appliance, or a compartment or sub
compartment as determined in IEC 62552-3

3.4.7
shelf
horizontal surface on which foodstuff can be placed

Note 1 to entry: A shelf can be formed by one component or by components fitted side by side, which can be
fixed or removable.

3.4.8
load limit
surface enveloping a storage space and intended for the storage of foodstuff or other items

Note 1 to entry: A load limit may be a natural obvious feature or a marked line.

3.4.9

storage plan

arrangement of test packages within a refrigerating appliance when testing specific aspects
of performance in accordance with this standard

3.5 Terms and definitions relating to performance characteristics

3.5.1

energy consumption

energy used by a refrigerating appliance over a specified period of time or for a specified
operation as determined in accordance with IEC 62552-3 stated in kWh (kilowatt hour)

3.5.2

average power consumption

average rate of energy consumption of a refrigerating appliance for a specific test
condition or operation as determined in accordance with IEC 62552-3 measured in watt (W)

3.5.3

storage temperature

temperature which the refrigerating appliance is capable of maintaining in accordance with
6.5 of IEC 62552-2:2015

3.54

target temperature

reference compartment temperature which is used for determining energy and average
power consumption attributes in IEC 62552-3

Note 1 to entry: Target temperatures are air temperatures. See Annex D.
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3.5.5 Defrosting

3.5.5.1

automatic defrost

defrosting where no action is necessary by the user to initiate the removal of frost
accumulation at all temperature-control settings or to restore normal operation, and the
disposal of the defrost water is automatic

3.5.5.2
manual defrost
defrost that is not an automatic defrost

3.5.5.3

cyclic defrost

automatic defrost system where the refrigerated surfaces which cool a compartment
(usually an unfrozen compartment) in an appliance are automatically defrosted and
defrosting occurs during each cycle of the refrigeration system

Note 1 to entry: Cyclic defrost systems do not have a defrost control cycle.

3.5.5.4

variable defrost

automatic defrost system designed to minimise energy consumption which adjusts the time
intervals between successive defrosts under normal use to better match the actual frost load
on the evaporator by the assessment of an operating condition (or conditions) other than, or
in addition to, elapsed time or compressor run time

Note 1 to entry: Demand defrost, (directly measuring the frost on the evaporator and defrosting accordingly) is a
form of variable defrost.

3.5.6

stable operating conditions

conditions in which a refrigerating appliance mean temperatures and energy consumption
comply with the relevant stability requirements as defined in IEC 62552-2 or IEC 62552-3 as
applicable

3.5.7

steady state

stable operating conditions that meet the criteria as specified in Annex B of
IEC 62552-3:2015

3.5.8
ambient temperature
measured temperature in the space surrounding the refrigerating appliance under test

Note 1 to entry: The ambient temperature for each test type is measured as specified in Annex A of this Part and
its value is as specified in IEC 62552-2:2015 and IEC 62552-3:2015 of this standard as applicable for the particular
test.

3.5.9
control event
change in operating conditions

Note 1 to entry: Control events include but are not limited to—

a) starts, stops or speed changes of compressors;

b) changes of baffle position, fan operation, or other modulating control or device;
c) changes in operation of the refrigerant circuit;

d) defrost heater on and off;

e) icemaker operation.
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3.5.10

frost-free

automatic defrost system to prevent the permanent formation of frost on a remote
evaporator or evaporators

3.5.11

temperature control

device that is intended to automatically regulate the temperature within one or more
compartments

Note 1 to entry: Unless otherwise stated, a two position (e.g. open or closed) control is not included within the
meaning of a temperature control.

3.5.12

user-adjustable temperature control

temperature control intended for adjustment by the user to vary the temperature within one
or more compartments within a refrigerating appliance

3.5.13

temperature control setting

setting of a user-adjustable temperature control selected for the measurement of energy or
performance in accordance with this standard

3.5.14

cooling time

time taken for a specified load in a fresh food compartment to be cooled as defined in
Clause 7 of IEC 62552-2:2015

3.5.15

cooling capacity

rate at which a specified load in a fresh food compartment can be cooled as defined in
Clause 7 of IEC 62552-2:2015

3.5.16

freezing time

time to freeze in a freezer or freezer compartment a set amount of load as defined in Clause
8 of IEC 62552-2:2015

3.5.17

freezing capacity

rate of heat extraction by the refrigeration system from a load in a freezer or freezer
compartment as defined in Clause 8 of IEC 62552-2:2015

3.5.18

ice-making capacity

quantity of ice the refrigerating appliance is capable of producing in an automatic icemaker
in accordance with Clause 9 of IEC 62552-2:2015

3.5.19

temperature rise time

time taken, after the operation of the refrigerated system has been interrupted, for the
temperature to increase a defined amount when tested as specified in Annex C of
IEC 62552-2:2015

3.5.20

ballast load

combination of test and M-packages already at storage temperature and in the freezer or
freezer compartment when the light load is added during the freezing capacity test
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3.5.21

light load

combination of test and M-packages at ambient temperature that are loaded into a freezer
compartment during the freezing capacity test

3.5.22

processing load efficiency test

test in which a specified water load is introduced to the appliance to determine how much
extra energy is needed to cool it down (and, in frozen compartments, freeze it)

Note 1 to entry: See Annex G of IEC 62552-3:2015.

3.5.23
processing load
energy equivalent of a user processing load in Wh/day

3.5.24

load processing efficiency

ratio of additional energy used by the refrigerating appliance to cool a specified processing
load to the calculated heat energy removed from that processing load

3.5.25

processing load recovery period

time taken to reach stable operating conditions after introduction of the specified load for
the processing load efficiency test

3.6 Operating states as shown in Figure 1

3.6.1

temperature control cycle

definite repetitive swings in temperature caused by operation of a temperature control
device (on/off or otherwise)

Note 1 to entry: The period of a temperature control cycle is the time between a control event and its repetition
on the next cycle. Where the control events cannot be discerned, the period of a temperature control cycle is
the time between two successive temperature warmest points or two successive temperature coldest points.

3.6.2

defrost control cycle

period commencing at the end of stable operating conditions prior to the initiation of an
automatic defrost and terminating at a like point prior to the next automatic defrost

Note 1 to entry: The commencement and finish points of the defrost control cycle prior to automatic defrosting
shall be:

a) for a refrigerating system with on/off cycles, the period commencing at the end of the last regular temperature
control cycle (for example the end of last off period);

b) for a refrigerating system without on/off cycles but with regular temperature cycles, at the last
power/speed/cooling change that relates to a regular temperature maximum; and

c) for a refrigerating system without on/off cycles and without regular temperature cycles, at the end of stable
temperature operation.

Note 2 to entry: Cyclic defrost systems do not have a defrost control cycle.

3.6.3

defrosting operation

period from the initiation of a defrost control cycle until the initiation of the refrigeration
system cooling after defrosting
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3.6.4

defrost and recovery period

period from the initiation of a defrost control cycle until stable operating conditions are
established

Note 1 to entry: For products that do not reach stable operating conditions (for example that have a
temperature that is continually decreasing after a defrosting operation), the defrost and recovery period could
be equal to the defrost control cycle.

3.6.5

recovery period

period from the end of the defrosting operation until the end of the defrost and recovery
period

Defrost and
Recovery Period
2
3
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O
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o FRENON compressor
k= start-stop
Temperature control
Compartment | Control Cycles events
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5 L EERE
1
g

Time \ ;%
Examples of compressor
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Figure 1 — lllustration of selected definitions

3.7 Symbols

TMP temperature measurement point

T temperature
t time
i subscript representing a certain sensor location
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Instantaneous Integrated time Instantaneous Time averaged Maximum
temperature average average compartment compartment
value temperature? compartment temperature® temperatured
temperature®
(im) (a) (ma)
Fresh food T; Tin T, Toa
Frozen food (f) Ty Thim T, Tima T T

Zero star (2) T, Tyim T,, Tyma
Pantry (p) Tpi Tp,.m Tpa Tpma
Cellar (c) T, Tim T, Toma
Chill (cc) Toci Tecim Toca Teoma
Wine (w) T, Tim Tya T yma
Ambient (a) T, Toim T,, Toma

a8 The integrated time average temperature is obtained by integrating the instantaneous temperature values
over time and dividing it by the time period.

b  The instantaneous average compartment temperature is the arithmetic average of all instantaneous
temperatures values measured in the compartment at one time.

¢ The time averaged compartment temperature is the integrated time average of the instantaneous average
compartment temperature or the arithmetic average of the integrated time averaged temperatures (both
methods give the same result).

4 The maximum compartment temperature is the maximum temperature of any M-package during the test
period (in performance requirements, see IEC 62552-2:2015).

4 Classifications

Refrigerating appliances conforming to this standard are classified into one (or more) of four
climate classes. The range of ambient temperatures in which the appliances are intended to
be used, and for which the required storage temperatures are to be met (see Table 2 of
IEC 62552-2:2015), shall be as specified in Table 1.

Table 1 — Climate classes

Description Class Ambient temperature range
°C
Extended temperate SN +10 to +32
Temperate N +16 to +32
Subtropical ST +16 to +38
Tropical T +16 to +43

5 Marking

5.1 Rating information

The following information is recommended and should be marked in a permanent and legible
manner on the appliance:

a) the type of refrigerating appliance (e.g. “refrigerator”, with the designation being
prefixed by the term “frost-free” if applicable);

b) the serial number and/or date of manufacture, which may be coded;

c) the total volume (alternatively, the volume for each compartment type may be listed);

d) information relating to the energy source;
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e) for four-star appliances or appliances with four-star compartments the rated freezing
capacity, in kg/12 h;

f) the letters indicating the climatic class or classes (SN, N, ST, T);
Iltems a) to f) should be visible when the refrigerating appliance is in its position of normal
use. Other marking should either be readily visible in normal use or when the refrigerating

appliance is away from a wall or after the removal, without any tool, of a flap or grille etc.
Climate classes which are wholly covered by other climate classes do not need to be noted.

More detailed information regarding marking on the appliance is specified in IEC 60335-2-24
and other regional standards.

5.2 Identification of frozen compartments

When identified, four-star compartments shall be identified by a symbol readily visible from
the front, externally or internally, in accordance with that shown in Figure 2.

Additionally, in the case of a two-star section in an identified freezer compartment, the
standard two-star symbol (see Figure 3) shall be placed to clearly indicate this section.

* CEES

Symbol ISO 7000-0500 (2004-01), for further details, see Figure E.1.

Figure 2 - Identification symbol for a four-star compartment

When identified, one, two or three-star frozen compartments or cabinets shall be identified
by a symbol as shown in Figure 3, readily visible from the front, externally or internally. In the
case of a two-star section in an identified three-star or four-star compartment, the two-
star symbol shall be located so that it clearly identifies the two-star section.

The symbols shown in Figure 2 and Figure 3 shall not make use of more than two colours or
exhibit more than two contrasting surface finishes. The colour (or surface finish) of the large
star shall be different from that of the three other stars. For the purpose of this requirement,
white and black are considered as colours. There shall be no marking or decoration anywhere
on the refrigerating appliance which could be confused with the four-star compartment
identification symbol shown in Figure 2.

1 2 3
For further details, see Figure E.2
Key
1 one-star compartment symbol ISO 7000-0497 (2004-01)
2 two-star compartment symbol ISO 7000-0498 (2004-01)
3 three-star compartment symbol ISO 7000-0499 (2004-01)

Figure 3 — Star identification symbols
for frozen compartments (except four-star)

© STANDARDS MALAYSIA 2016 - All rights reserved



MS IEC 62552-1:2016 -21-

5.3 Load limit lines

Load limit lines are permitted only in relation to freezer volumes and three-star frozen
storage space in cabinets or compartments with an independent external door.

No load-limit line is necessary within the space of any cabinet or compartment suitable for
three-star storage if:
— no space is acknowledged as being unsuitable for three or four-star storage, or

— the load limits are determined by the particular construction (baskets, containers, flaps,
etc.), or

— the load limits are determined by natural load limits (see Figure 1b in IEC 62552-2:2015)
and the loading conditions are specially described in the instructions.

In all other cases, the limits of three or four-star storage space shall be indicated in a
conspicuous and permanent way by a load-limit line or lines in the form shown in Figure 4.

The manufacturer should avoid, as far as possible, the provision of storage spaces outside
the load limits and outside any two-star compartment or sections.

From 100 to 150

s edge denoting load limit

15 +1

IEC

Dimensions in millimetres

Figure 4 — Marking of load limit

6 Technical and commercial product information

6.1 General

Whenever technical and commercial product information is supplied, all declared performance
data (together with the relevant measurement units) shall be in accordance with this standard.

6.2 Determination of linear dimensions

Linear dimensions shall be measured to the nearest millimetre.

The overall dimensions shall be measured as the height, width and depth of the rectangular
parallelepiped, whose base is horizontal, within which the refrigerating appliance is
inscribed to include the complete appliance except for the handle, the protrusion of which, if
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any, is to be specified separately (see Figure 5). The height shall exclude the feet if these are
fitted at the time of installation.

The space required in use shall be measured as the height, width and depth, including the
handle, increased by the space necessary for free circulation of the cooling air when the
refrigerating appliance is in service (see Figure 5).

The overall space required in use shall be measured as the height, width and depth,
including the handle, increased by the space necessary for free circulation of the cooling air
when the refrigerating appliance is in service, plus the space necessary to allow opening of
the means of access to that minimum angle permitting removal of all removable parts such as
containers and shelves, including a drip tray that has to be removed and any water container
that has to be emptied manually (see Figure 5).

overall dimensions space required in use overall space required in use

(m] I = e IT-7?

A

AN

depth

E‘]\“‘

depth

N
N

depth

i

A
A

<
<

width width

A

space necessary for
free circulation of air

Figure 5 — Linear dimensions (example: top view for upright type)

7 Instructions

Every refrigerating appliance should be accompanied on delivery by instructions for its
installation, use, user maintenance and safe disposal. These should be in the language of the
country where it is for sale. Different countries may have local requirements regarding this
type of information.

Instructions should include the following where applicable:

a) the installation requirements (best location, levelling, connections to energy source,
connection — if required — for water supply or for defrost water);

b) the space required in use and the overall space required in use with sketches showing
the refrigerating appliance dimensions and minimum clearances required with the means
of access (open and closed);

c) for a refrigerating appliance which is intended to be built-in, the recess dimensions
together with any additional ventilation requirements;

d) the limit values of the range of ambient temperature for the rated climate classes and a
warning that if the refrigerator operates outside the climate class (ambient temperature
range) for which it is rated then it may not be able to maintain satisfactory internal
temperatures;

e) operating instructions (starting and stopping procedures, use of the various controls —
temperature-control devices, fast-freeze switch, indicator lights, air circulation and
defrosting control, water and ice dispensers etc.);

f) the care required for best performance, such as
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1) loading the refrigerating appliance — especially when there are sections with different
star ratings within the same compartment and when no load-limit lines exist,

2) the arrangement of food for storage, in particular the need to avoid cross-
contamination,

3) the arrangement of food for storage and for freezing, where applicable, particularly
including advice that food to be frozen is not to be placed in direct contact with food in
storage and, if appropriate, that it could be necessary to reduce the quantity to be
frozen if freezing every day is anticipated,

4) in the case of refrigerating appliances with chill compartment, a statement to the
effect that some types of fresh vegetables and fruits are sensitive to cold, and that
therefore they are not suitable for storage in this kind of compartment,

5) the placing of ice-cube tray(s) in order to achieve optimal ice-freezing;
g) the user maintenance and cleaning of the refrigerating appliance;

h) for manual defrost products, any precautions with respect to defrosting and damage to
stored food during this process;

i) the action to be taken when the refrigerating appliance is switched off and taken out of
service temporarily or for an extended period (e.g. emptied, cleaned and dried, and the
door(s) or lid(s) propped ajar);

j) the necessity that, for doors or lids fitted with locks and keys, the keys be kept out of the
reach of children and not in the vicinity of the refrigerating appliance, in order to prevent
children from being locked inside;

k) removal of doors and lids on disposal to prevent entrapment;

I) recovery of refrigerant and recycling of components on disposal of the refrigerating
appliance.
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Annex A
(normative)

Test room and instrumentation

A.1  Scope

This Annex A specifies instrumentation accuracies and test room characteristics required to
carry out measurements and tests for the determination of the performance and energy
consumption of refrigerating appliances in accordance with the procedures in IEC 62552-2
and IEC 62552-3.

A.2 Instruments, accuracy and precision of measurements

A.2.1 General

Laboratories should have procedures in place to ensure that all measurement instruments are
operating correctly and are regularly calibrated in accordance with good laboratory practice.
Rounding shall not be done other than as and where specified in the relevant parts of this
standard.

A.2.2 Electrical energy consumption

Measurements of daily energy consumption shall be made with an expanded uncertainty
(k= 2)1 of less than 2 % or 8 Wh, whichever is the larger value. Daily energy consumption
shall be recorded to the nearest 1 Wh or better. Energy shall be recorded at least each minute
or at each control event. Recording of instantaneous power and power factor in addition to
energy is recommended.

NOTE See ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of
uncertainty in measurement (GUM:1995) for further details.

A.2.3 Humidity

The humidity of the test room shall be measured and recorded at a point which is
representative. Where a humidity range is specified the accuracy of the measuring
instruments shall be such that the result, expressed as percentage relative humidity, shall
have an overall uncertainty of measurement of not greater than 5 %. Where a one-sided

humidity limit is specified, the accuracy of the equipment shall be sufficient to establish that
the permitted limit has been met.

A.24 Length

Measurements of length shall have an expanded uncertainty (k = 2) less than 1 mm or 0,5 %
whichever is greater.

All lengths shall be recorded to the nearest 1 mm.

A.2.5 Mass

The measured mass shall have an expanded uncertainty (k = 2) less than 5 g.

1 For a normal distribution this coverage factor k corresponds to a 95 % confidence level
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A.2.6 Temperature

Temperature data shall be recorded at equal measuring intervals not greater than 1 min.

Unless otherwise specified, the expanded uncertainty of measurement (k = 2) shall not be
greater than 0,5 K. All temperature measurements shall be recorded to the nearest 0,1 K or
better.

Temperature transducers shall be inserted either into M-packages (see Annex C) or into the
centre of solid masses made of brass or tin-covered copper having masses of 25 g + 5 % and
a maximum dimension of 18 mm. Reference to a temperature sensor in this standard means
the metal mass.

The masses should be kept clean to keep the emissivity coefficient low.

Connections from the temperature sensors shall be arranged to minimise additional air
leakage into the compartments.

A.2.7 Time

Calculated values of test duration, made up of the difference between time recorded at each
sampling period, shall have an expanded uncertainty (k = 2) not more than 10 s or 0,1 %,
whichever is the greater. The time recorded for each sampling point shall have a resolution of
1 s or better. It is not a requirement of this standard to identify events that occur during
(within) each sampling interval. However, use of an event recorder to identify the time of
events within a sampling interval may improve data quality, especially where the product has
relatively short control cycles.

A.2.8 Voltage and frequency
The measured voltage and frequency shall have an expanded uncertainty (k = 2) smaller than

0,5 %. Energy data shall be recorded at equal measuring intervals not greater than 1 min.

A.3 General test conditions

A.3.1 General

A number of parameters shall be kept constant as well as be kept close to a target value
during the test, e.g. ambient temperature or supply voltage as required in A.3.2.2 and A.3.3.
Verification of these parameters involves the following (see Figure A.1):

e the average value over the time period of interest shall be determined and shall be within
a first given tolerance of the target value: Target-Tol1 < Average < Target+Tol1

e the standard deviation over the time period of interest shall be determined and shall be
smaller than a second given tolerance: 2 o < Tol2.
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Average+20 Verification criteria

Target+Tol1 20 < Tol2

Average

|Average-Target| < Tol1

Average-20

Target

Target-Tol1

Time
IEC

o} Standard Deviation
Tol1 Tolerance from the Target Value

Tol 2 Parameter fluctuations are constrained by requiring that 2 times the standard deviation is smaller than a
given tolerance (Tol2) which means that 95 % of the measurement data points have to be within this
tolerance (assuming a normal distribution of the parameter of interest). This is independent of sampling
frequency.

Figure A.1 — Verification of parameters to be kept constant

A.3.2 Ambient temperatures
A.3.2.1 Sensors

Ambient temperatures are measured using copper or brass masses (see A.2.6 and A.4.5).

A.3.2.2 Temperature stability

During any period to obtain product stabilisation and during the subsequent test period, the
following shall be valid for each of the recorded ambient temperatures sensors T,4 and T,,:

a) The time averaged value shall be within £ 0,5 K of the test ambient temperatures
specified in A.3.2.3 (as applicable).

b) Two times the standard deviation shall be smaller than 0,5 K.

The vertical ambient temperature gradient as specified in A.4.5 shall not exceed 1 K/m.

A.3.2.3 Temperature values
Tests shall be carried out under the following ambient temperature conditions.

a) For assessing the storage temperatures:
+10 °C and +32 °C for class SN refrigerating appliances;
+16 °C and +32 °C for class N refrigerating appliances;
+16 °C and +38 °C for class ST refrigerating appliances;
+16 °C and +43 °C for class T refrigerating appliances;

For products rated for multiple climate classes, tests need to be performed at the extreme
ambient temperatures only of all the relevant rated classes. Testing details are specified
in Clause 6 of IEC 62552-2:2015.

EXAMPLE For refrigerating appliances rated from SN to T, tests are performed at +10 °C and at +43 °C.
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b) For determination of energy consumption as specified in Clause 6 of IEC 62552-3:2015:
+16 °C and + 32 °C for all refrigerating appliances;

c) For assessing the temperature rise time, freezing capacity, cooling capacity and
automatic ice-making capacity of all refrigerating appliances, as applicable and
specified in Clauses 7 to 9 and Annex C of IEC 62552-2:2015:

+25 °C for all classifications of refrigerating appliances;

d) For assessing the pull-down performance test as specified in Annex A of
IEC 62552-2:2015:

+43 °C for all refrigerating appliances;

e) For assessing the water vapour condensation test as specified in Annex D of
IEC 62552-2:2015:

+25 °C for class SN and N refrigerating appliances and +32 °C for class ST and T
refrigerating appliances.

A.3.3 Electricity supply

Except where pre-empted by a local regulation, the test voltage and the test frequency shall
be:

a) Where the rated voltage and frequency (or voltage and frequency range) includes one of
the values below, the appliance shall be tested at the voltage and frequency below:
230V 50 Hz
115V 60 Hz
100 V 50 Hz
100 V 60 Hz

b) Where more than one of the voltage/frequency combinations above are within the rated
range, the appliance shall be tested at the highest voltage (and highest corresponding
frequency) listed above that is within range.

c) Where the rated voltage and frequency (or voltage and frequency range) does not include
one of the values above, the refrigerating appliance shall be tested at the rated voltage
or at the mean of the rated voltage range and the highest rated frequency.

For check testing purposes the total harmonic distortion in the voltage supply shall be not
more than 3 % and its value shall be included in the test report. The source of the electricity
supply shall be described in the test report.

During each test the following shall be valid for the recorded voltage sampled at each
sampling period at the point of connection:

a) The time averaged value shall be the test voltage 1 %.

b) Two times the standard deviation shall be smaller than 1 % of the time averaged value.

During each test the following shall be valid for the recorded instantaneous supply
frequencies at the point of connection:

c) The time averaged value shall be the test frequency =1 %.
d) Two times the standard deviation shall be smaller than 1 % of the time averaged value.

A.3.4 Power supply other than electricity

Refrigerating appliances other than those for electric power supply shall be tested under
supply conditions corresponding to the information marked on the appliance.
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A.3.5 Multiple power supply

Refrigerating appliances that are equipped for operation on energy sources other than or in
addition to mains power should be tested at each of the supply conditions indicated on the
appliance.

A.3.6 Humidity

Unless otherwise specified for specific performance or energy tests, the relative humidity shall
not exceed 75 %. For tests at 10 °C ambient temperature this relative humidity limit does not
apply. For energy tests at an ambient temperature of 16 °C, the test result is invalid if the
measured ambient relative humidity exceeds 75 % during the test and condensation is visible
as droplets or running water (as interpreted in accordance with Annex D of
IEC 62552-2:2015).

A.4 Test room configuration

A.4.1 General

The appliance shall be installed in a test room setup as follows:

A.4.2 Platform

Each refrigerating appliance shall be placed on a wood or wood product (e.g. plywood or
reconstituted wood sheeting) solid-top platform painted dull black and open for free air
circulation under the platform. A suspended floor meeting the other specifications of a
platform is considered to be a platform. As an alternative to black paint, a wooden platform or
floor may be covered with a low emissivity dark coloured, non-glossy, smooth, impermeable
surface (such as linoleum).

The bottom of the platform shall not be less than 0,05 m above the test room floor and shall
extend at least 0,3 m beyond all sides of the refrigerating appliance under test, except at
the rear where the platform shall extend to the rear wall or partition.

A raised platform is not required where the test room floor is made of wood or wood product,
where there is insulation below the floor and the surface temperature of the floor remains
within 1,5 K of the lower test room temperature gradient sensor. The floor surface
temperature shall be recorded at a representative position throughout the test to check the
validity of this requirement.

A.4.3 Rear wall or partition

The surface behind the appliance shall be rigid, vertical and made of wood or wood product
and painted dull black. This surface shall be continuous, extend not less than 0,3 m to each
side of, and above, the appliance. The surface may be fixed to the wall of the test room with a
gap of 20,03 m or be in the form of a fixed partition within the test room.

A.4.4 Side partitions

Where the unit under test has a fan forced condenser, shielding shall be included (where
applicable) to ensure that hot condenser exhaust does not directly affect any adjacent
product under test. Side partitions are not required for testing units with a front exhaust.

Where a product has any type of hot wall condenser at the back and / or side, a continuous
wood or wood product partition painted dull black, parallel to each side of the appliance and
fixed on the platform at least 0,3 m from the sides of the appliance shall be used. The
partitions shall extend at least 0,3 m above the appliance and shall be at least 0,3 m deep.
Where necessary (e.g. where there are side-wall condensers), the side partitions shall be
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extended so they are deep enough to shield any adjacent appliance under test from direct
radiation from the condenser.

Some products may have both wall condensers and fan forced condensers, so both of the
above rules need to be applied in this case. Products with fan forced condensers may have
side partitions fitted for testing if the test laboratory chooses to do so.

A.4.5 Sensor location

The ambient temperature sensors shall be located at two positions, TMP,, and TMP_, on
each side of the appliance under test. The height of the temperature sensors above the
platform shall be 0,9 m + 0,1 m or the height of the appliance under test £ 0,1 m, whichever is
lower. The depth of the temperature sensors from the rear partition shall be 0,3 m + 0,1 m.
The side clearance of the temperature sensors shall be 0,3 m + 0,1 m from the refrigerating
appliance. In the case where a side partition extends forward of the ambient temperature
sensor position or where an external wall forms the side partition, the relevant ambient
temperature sensor shall be located on the appliance side of the partition and, where
necessary, shielded from any radiation from the appliance. The clearance of the ambient
temperature sensor to any partition or fixture shall be at least 25 mm.

To assess the temperature gradient, two additional sensors in the test room shall be located
at a height of 0,05 m above the platform and at a height of 2 m above the platform (not shown
in Figure A.2) in a position that is representative of ambient conditions in the test room.

Ambient temperature sensors shall be shielded from any sources or sinks of radiant heat
which differ from the measured air temperature in the test room by more than 5 K, including
conditioning equipment, external windows or appliances under test.

A.4.6 Test room general configuration

The refrigerating appliance shall be placed or shielded from any sources or sinks of radiant
heat which differ from the measured air temperature in the test room by more than 5 K.
Sources or sinks of radiant heat could include conditioning equipment, external windows or
other appliances under test.

Air circulation in the test room shall be such that the specified ambient temperatures are
obtained within the limits of the specified tolerances. The refrigerating appliance under test
shall be shielded from any air currents with a velocity above 0,25 m/s. During test room
operation, after installation of the appliance but without it necessarily running, a check, of the
air velocity measurement at the centre of all accessible appliance walls (including the top) at
0,3 m distance would satisfy this requirement.

The air circulation in the test room shall not interfere with the normal air circulation created by
the refrigerating appliance.

The test room configuration for a single appliance is illustrated in Figure A.2.
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Annex B
(normative)

Preparation of an appliance for testing
and general measurement procedures

B.1 Scope

This annex specifies requirements for preparing an appliance for testing and test conditions to
be complied with when determining its performance and energy consumption in accordance
with IEC 62552-2 and IEC 62552-3, as applicable.

B.2 Preparation and set-up of appliance

B.2.1 General

The following requirements for preparation of an appliance for measurement or testing shall
be met, except where specifically varied in IEC 62552-2 or IEC 62552-3.

B.2.2 Running in of new appliances

For verification testing, prior to commencement of its first average power consumption
measurement, the appliance shall have been run in for at least 12 h compressor run time.
Non-compressor based appliances shall be operated for at least 12 h prior to energy
consumption measurements. The "run-in" may be made at any convenient room temperature
or it may be part of any temperature stabilisation section of an average power consumption
measurement.

B.2.3 Installation of the appliance in the test room
B.2.3.1 General

The appliance shall be installed in a test room with measuring instruments as specified in
Annex A.

B.2.3.2 Rear clearance

For the determination of rear clearance, the following dimensions are defined as illustrated in
Figure B.1:

— Dimension A: the distance from the rearmost projection of the appliance (including any
spacer fitted) to the test room wall (or simulated wall behind the appliance);

— Dimension B: the distance from the rear plane of the appliance to the test room wall (or
simulated wall behind the appliance). The measurement shall be taken at the lowest point
of the rear plane whether or not the rear plane is vertical.

The rear plane of the appliance is the largest flat surface at the rear of the cabinet shell
excluding any local features (such as stack condensers or protrusions associated with
brackets or the compressor).

The appliance shall be assembled and located in the test room in accordance with the
following rules:

— The appliance shall be assembled in accordance with the instructions (including any
spacers that are to be fitted, assembled or activated at the time of installation);

— In plan view, the rear of the appliance shall be positioned parallel to the test room wall or
simulated wall behind it;
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— If rear clearance is not specified the appliance shall be located with the rearmost
projection against the test wall (Dimension A = 0 mm);

— If clearance is specified the appliance shall be placed in the test bay in accordance with
the rear clearance instructions except where the distance from the rear plane of the
appliance to the test wall (Dimension B) specified is >51 mm. In this case the distance
shall be adjusted such that either Dimension A = 0 mm or Dimension B = 51mm.

If spacers that are to be fitted, assembled or activated at the time of installation result in the
distance from the rear plane of the appliance to the test wall (Dimension B) being equal to or
more than 80 mm, then the spacers shall not be used. Where fitting rear spacers conflicts with
any relevant dimensions in the manufacturer's literature, the smallest clearance specified
shall be used. Where spacers are fitted, they shall be treated in accordance with the above
rules.

Where no clearance is specified for appliances that require space behind for the lid operation,
etc. (such as a chest freezer), the rearmost position of the lid during opening to a vertical
position shall be considered the rearmost projection of the appliance.

For portable refrigerating appliances and freestanding absorption-type appliances (in which
refrigeration is effected by an absorption process using heat as an energy source), the
manufacturer’s specification for the rear clearance shall be followed. If no spacers are
defined, the distance between the rearmost projection and the wall shall be 20 mm or less.
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Figure B.1 — Examples of appliances
with no spacers where rear clearance is specified

B.2.3.3 Built-in appliances

Appliances intended to be built-in shall be built-in in accordance with the instructions
provided and in accordance with the requirements set out below.
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Rear clearances shall be as set out in B.2.3.2.

Refrigerating appliances intended only to be built-in or placed under a counter or under a
worktop, or between cabinets (under-counter types), shall be built-in or placed in a test
enclosure painted dull black. The enclosure shall be made of wood or wood product (e.g.
plywood or reconstituted wood sheeting) in the range 15 mm to 25 mm thick. If a
manufacturer requires a facia door, it shall be fitted.

The inner dimensions of the test enclosure shall comply with the instructions.

If a range of dimensions are given, then the smallest values shall be used. If this data is not
given, the inner dimensions of the test enclosure shall be as follows:

e the inner depth shall exceed by 20 mm to 22 mm the overall depth of the refrigerating
appliance;

e the inner width shall exceed by 4 mm to 6 mm the overall width of the refrigerating
appliance;

e the inner height shall exceed by 2 mm to 4 mm the overall height of the refrigerating
appliance.

If necessary, the test enclosure shall be provided with ventilating openings according to the
instructions.

The refrigerating appliance shall be built-in or placed in the test enclosure according to the
instructions.

If the refrigerating appliance is provided with spacers, strips or other special means of solid
or resilient material for closing the gap between the contours of the refrigerating appliance
and the cabinet or enclosure, these means shall be used accordingly. If such means are not
provided, the gaps between the test enclosure and the refrigerating appliance shall be left
open.

To prevent airflow, the junction between the sides and back of the test enclosure shall be in
close contact and sealed if necessary.

B.2.4 Combined appliances

An appliance combined with an appliance other than a refrigerating appliance shall be
subjected to the tests and measurement while they are combined, but with the other appliance
operating at the lowest possible user selectable energy consuming conditions, including “off”
or not functioning.

B.2.5 Setting up
B.2.5.1 General

The appliance shall be set up in accordance with the instructions, except where these conflict
with the requirements of this standard. All packing materials (such as skid boards, base
packers, pallets, etc.) are to be removed.

Except as follows, all internal fittings including drawers, bins and containers supplied with the
appliance shall be put in position. Any specific variations in any test procedure in IEC 62552-2
or IEC 62552-3 may override B.2.5.1 a), b), c) or d).

a) In the case of a frozen compartment, any ice cube trays having no specific subdivision
to accommodate such trays shall be removed. All other ice cube trays shall be placed in
position.
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b) Where a shelf has a convenience feature that attaches to it, the shelf and convenience
feature shall be located in a position that is anticipated to have the least impact on
temperature sensor positioning and result.

c) Any trays, bins or containers that have no dedicated position(s) shall be removed.
d) For requirements for shelves in relationship to temperature sensor locations see Annex D.

B.2.5.2 Variable temperature compartments

Where the compartment is a variable temperature compartment type (that spans the
operating range of several compartment types), it shall be classified and operated as the
compartment type which has the highest energy consumption for the energy test.
Requirements for defining the correct compartment type are defined in IEC 62552-3:2015,
Table 1. Where a refrigerating appliance has variable temperature compartments that can
operate as more than one compartment type, additional compartment classifications may be
tested, if required, in addition to the primary classification above.

B.2.5.3 User-adjustable features
User-adjustable features shall be treated as follows:

a) Where provision is made for the user of an appliance to alter the balance of the volume of
one type of space in relation to another, except where otherwise specified, this balance
shall be set so that the volume of the colder space is maximized.

b) Where an appliance is fitted with user-operated selectors or switches for functions which
change operating temperatures for a period of limited duration, e.g. fast freeze devices,
each shall, except where otherwise specified, be set so that these functions are
inoperative.

c) Where user-operated switches are provided for items such as displays, butter conditioner,
network connections or secondary functions (e.g. screens) that are intended to operate on
a continuous basis, each shall be set in accordance with instructions. Accessories not
necessary for the normal operation of the refrigerating appliance and not intended to
operate on a continuous basis shall remain non-operational during testing.

d) Where user-operated controls are provided for anti-condensation heaters, they shall be
set as specified for the specific test in IEC 62552-2 or IEC 62552-3.

e) Where user-operated baffles or controls are provided for adjustment of temperatures in
convenience features, and these have not been classified as sub-compartments, each
shall be set so that the energy consumption is maximized except where specified
otherwise for operating temperature performance tests.

f) Where user-adjustable directional air ducts, vents or outlets are present, these shall be
set as per instructions providing they are not directed within 30° of the centre line of any
temperature sensor positions. If no specific instructions are provided, they shall be fully
open and set to the mid or central position or as close as possible to it providing they are
directed at least 30° away from any temperature sensor positions. Where there is no mid
or central position, the flow shall be adjusted to the most upward direction or where this is
not possible, towards the door. Where ducts have an option for spreading or narrowing the
airflow stream, these shall be set on the most divergent setting. If options are provided in
the instructions, the option closest to the above shall be selected.

g) Unless otherwise directed in the instructions, any manually controlled air circulation fans
shall be switched on for power measurements.

h) When the refrigerating appliance is not fitted with a user-adjustable temperature
control, the refrigerating appliance shall be tested in the condition as shipped.

i) Where the settings of available controls on an appliance are not fully specified above,
appliance control settings should be selected so as to demonstrate concurrent
conformance with test requirements in all compartments during each test.

B.2.6 Automatic ice makers

For all tests the storage bin shall remain in place.
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For all tests, whether or not there is ice in the storage bin, the ice delivery mechanism shall
remain functional, i.e. all chutes and throats required for the delivery of ice shall be free of
packing, covers or other blockages that may be fitted for shipping or when the automatic
icemaker is not in use.

B.2.7 Pre-test condition

Unless specified otherwise in IEC 62552-2 or IEC 62552-3, on commencement of testing,
compartments shall be empty, free of surface frost and free of moisture. Means of access
(doors, drawers and lids etc.) shall be kept closed except as specified in IEC 62552-2 and
IEC 62552-3.
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Annex C
(normative)

Test packages

C.1 Dimensions and tolerances

The test packages used in the tests shall be in the form of rectangular parallelepipeds. Their
size, prior to freezing, shall be 50 mm + 2,0 mm x 100 mm = 3,0 mm x 100 mm + 3,0 mm.
Their mass, packaging included, shall be 500 g = 10 g.

To assist handling, test packages may be bound with a single tape layer to provide stacks
with bases of 100 mm x 100 mm. Where stacks greater than 200 mm high are required they
may be made by strapping 1 kg packs (200 mm x 100 mm x 50 mm) so that they have a
100 mm x 100 mm footprint.

Test packages shall be checked regularly and shall not present visible holes or cracks on the
wrapper. When any package is found to exceed the above mentioned tolerances, it shall be
replaced by a new package.

C.2 Composition

The packages shall consist of the following.

a) A suitable filling material containing, per 1 000 g:
— 230 g of oxyethylmethylcellulose;
— 764,2 g of water;
— 5 g of sodium chloride;
— 0,8 g of 6-chloro-m-cresol.

The freezing point of this material is —1 °C (its thermal characteristics correspond to those
of lean beef).

b) The following alternative composition of test packages with a freezing point near -5 °C
may be used:

— 232 g of oxyethylmethylcellulose;
— 725 g of water;

— 43 g of sodium chloride;

— 0,6 g of 6-chloro-m-cresol.

¢) A wrapper, consisting of a sheet of plastic or any other suitable material of such a nature
that exchange of moisture with the ambient medium is negligible. After filling, the
wrapping sheet shall be sealed. It is advisable to use a laminated sheet, consisting of
layer of high-pressure polyethylene, easily sealable, 120 um thick, together with an
external sheet of polyethyleneterephthalate approximately 12,5 um thick, and the two
layers being bonded together.

Where test packages are required in general both packages of type a) or b) can be used
except:

1) For chill compartments, only test packages b) shall be used
2) For the light load during the freezing capacity test, only packages a) shall be used
3) For one-star compartments, only test packages a) shall be used.
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C.3 M-packages

Some of the 500 g packages (50 mm x 100 mm x 100 mm) shall be equipped for temperature
measurement and shall be known as M-packages. These shall be fitted with thermocouples or
other temperature-measuring transducers which shall be inserted in the geometrical centre of
the packages in direct contact with the filling material. All precautions shall be taken to
minimize extraneous conduction of heat. The composition and the limitations of their use shall
be in accordance with Clauses C.1 and C.2.
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Annex D
(normative)

Determination of compartment average air temperatures

D.1 Scope

This Annex describes the required locations of sensors for measuring air temperatures in all
compartments. It also describes the method of calculating the average air temperature at a
point and within a compartment for various test procedures. The intent of this standard is to
select positions that are representative of the compartment temperature where foodstuff is
likely to be stored.

D.2 Location of sensors

D.2.1 General

The positions specified for a temperature sensor is the geometric centre of the sensor (metal
mass) except where minimum clearances are specified (in which case clearance is to the
outer surface of the metal mass).

All temperature sensor positions are defined in terms of the effective height and the width of
the compartment in the following paragraphs as applicable.

The effective height of the compartment is set out in D.2.4.2. Where the top (or bottom) is
sloping, the effective height is taken as the average height.

ltems such as controls and vent housings shall be ignored as shall other features or
protrusions with a volume of less than 2 I.

D.2.2 Unfrozen compartments

Except as set out in D.2.4, three air temperature sensors in unfrozen compartments (e.g.
fresh food, chill and cellar compartments) shall be located as follows:

e 50 mm from the effective bottom of the compartment

e at %2 h of the effective height of the compartment measured from the effective bottom

o at % h of the effective height of the compartment measured from the effective bottom.

These positions are illustrated in Figure D.1, Figure D.2, and Figure D.3 and Figure D.8 a)
and with reference to D.2.4 as applicable.

Each sensor is positioned midway between the front and rear of the compartment at the
specified height of that sensor, unless otherwise specified.

Any sensor immediately below a box evaporator of any shape within an unfrozen
compartment where the evaporator is configured to provide a separate storage space (sub-
compartment) shall be located under the plan centroid of that evaporator.

D.2.3 Frozen Compartments

Except as set out in D.2.4, either five or seven air temperature sensors in frozen
compartments shall be located as follows:

¢ two at 50 mm from the effective top of the compartment (front and rear)

o at ' & (the effective height of the compartment) measured from the effective bottom

© STANDARDS MALAYSIA 2016 - All rights reserved



MS IEC 62552-1:2016 -39 -

e two at 50 mm from the effective bottom of the compartment (front and rear).

e where the effective height of the frozen compartment exceeds 1000 mm, two additional
sensors shall be located at %4 4 and % & (the effective height of the compartment)
measured from the effective bottom.

These positions are illustrated in Figure D.3, Figure D.4, Figure D.5, Figure D.6, Figure D.7
and Figure D.8 and with reference to D.2.4 as applicable.

D.2.4 Equivalent positions and other requirements for all compartment types
D.2.4.1 General

The equivalent sensor locations for special configurations (or features) and other
requirements for all compartment types are set out below.

If it is not possible to place sensors in the positions shown in Figures D.1 to D.8, the first
option is to use a mirror image of the positions as applicable as illustrated in Figure D.9.

Where it is not possible to place the temperature sensors in either of these positions, they
shall be positioned as nearly as practicable to the specified locations in a position which will
provide an equivalent result taking note of the intent above. The position of such locations
shall be recorded in the test report.

D.2.4.2 Calculation of effective height

The effective height (#) of the compartment (%,) shall be adjusted such that it takes into
account any fully enclosed part width or full width convenience feature or sub-compartment
(unfrozen) as illustrated in Figure D.2. The formula for the effective height is:

h=hy—a—-b

where

h is the effective height
hy is the the full height of the compartment (ignoring the partial width sub-

compartment/feature)
a is the distance to the effective top: =hy, x Ma
b is the distance to the effective bottom: = Ay, x i

ho, is the height of sub-compartments/features at the top

hyp s the height of sub-compartments/features at the bottom
w is the full width of the compartment

wqig is the width of the sub-compartment/feature at the top
wqp is the width of the sub-compartment/feature at the bottom

The effective height adjustment above only applies to sub-compartment/features that are at
the top or bottom of a compartment when in its intended location.

Partitions or shelves are ignored when calculating the effective height.

When determining internal dimensions for the purpose of temperature sensor placement
where an exposed plate evaporator is present and the evaporator is greater than 20 % of
the height, width or depth, as applicable, the evaporator shall be assumed to cover the whole
wall of the compartment.
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NOTE A plate evaporator is an evaporator adjacent to the wall or roof of a compartment where the evaporator
is not configured to provide a separate shelf, storage space or sub-compartment.

Where a side gap is less than 40 mm, the fixed sub-compartment/feature shall be
considered as extending to the liner or adjacent object.

Where a fixed sub-compartment/feature has a width greater than 80 % of the width of the
compartment, the sub-compartment/feature shall be treated as being full width.

D.2.4.3 Compartment depth

Temperature sensors shall be located at the midpoint between the front and back of the
compartment. For all compartments, the front of the compartment is the door liner. Where
surfaces are other than flat/straight, an equivalent average of the surface shape/position at
and around the measuring point should be used to determine the effective front and back
positions.

NOTE Refer to D.2.2 regarding the treatment of box evaporators. Refer to D.2.4.4 regarding variable depth
compartments

D.2.4.4 Variable width and depth compartments

Where the overall compartment width or depth (excluding convenience features specified in
D.2.4.9) varies with height, the width and depth at each temperature sensor height shall be
used to determine the required position of the sensor.

D.2.4.5 Small compartments/small sub-compartments

For a compartment/sub-compartment or convenience feature where the height of the
compartment/sub-compartment is not more than 150 mm and the volume is not more than
25| and where temperature measurements are required, two temperature sensors shall be
used. Each shall be located 50 mm from the base of the sub-compartment, one at the front
left and the other at the right rear at d/4 and w/4. (Refer to Figure D.3 a).)

D.2.4.6 Low height compartments

For unfrozen compartments, sub-compartments or convenience features where the
effective height is 300 mm or less and this is less than 0,7 of either the width or the depth, the
temperature sensors shall be located in positions as shown in Figure D.3 b).

In cases where the width or depth is greater than 700 mm, the positions shown in Figure
D.3b) shall also be used if the ratio of effective height to either depth or width is less than 0,6.

For frozen compartments where the effective height is 200 mm or less and the volume is
40 | or less, the temperature sensors shall be located in positions as shown in Figure D.3 b).

D.2.4.7 Clearance from internal fittings (other than shelves)

Except where otherwise specified, the clearance of temperature sensors shall be at least
25 mm from any internal fittings, walls or features. Clearance in this context means the
distance from the internal fitting, wall or feature to the closest external surface of the
temperature sensor (metal mass).

Where a temperature sensor would have less than 25 mm clearance from a fixed sub-
compartment/feature that is not full width, the sensor shall be moved so that the specified
height is maintained while a clearance of 25 mm is maintained from the surface of the sub-
compartment/feature. Where a temperature sensor has to be placed next to a convenience
feature that has a gap on each side, the sensor shall be placed in the gap that is the larger.
Where the gap sizes are equal, the sensor shall be placed in the left gap for sensor positions
that are above the centre of the effective height and on the right gap for sensor positions that
are at or below the centre of the effective height. Also refer to Figure D.1 and Figure D.2.
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A sensor shall only be placed beside a part width fixed sub-compartment/feature where the
side gap to the liner or adjacent object is 100 mm or greater.

D.2.4.8 Shelf and temperature sensor placement

Where shelf positions are adjustable they shall be positioned just below the specified sensor
locations while maintaining a minimum clearance of 25 mm. Where shelves have limited
adjustability and a temperature sensor would have less than 25 mm clearance from the
underside of a shelf surface, that temperature sensor shall be relocated to a position above
the shelf with a clearance of 25 mm.

Where possible one shelf in the largest unfrozen compartment type (where applicable) shall
be located below temperature sensor position TMP, and above TMP, and one shelf shall be
located below temperature sensor position TMP, and above TMP3. As far as possible, any
remaining shelves shall be evenly spaced through the compartment. Door shelves, drawers,
bins, sliding baskets or items with dedicated but interchangeable positions shall all be kept in
place but organised to minimise their interference with temperature sensors.

ltems which are not intended to be in place during normal use, as specified in the
instructions, are removed for all tests.

Where a temperature sensor would have less than 50 mm clearance above or below a
refrigerated shelf surface, that temperature sensor shall be relocated to a position with
50 mm clearance above the relevant refrigerated shelf.

D.2.4.9 Convenience feature and temperature sensor placement

Where a convenience feature interferes with the position of a temperature sensor, the same
rules as for part width compartments in D.2.4.7 and for shelves, D.2.4.8 apply. If the sensor
in the compartment lies in the convenience feature, it shall be moved to the nearest
position outside it.

D.2.4.10 Frozen compartment sensors and door shelves

Where a deep door shelf interferes with or encloses the location for sensor positions TMP,,
or TMP 4, (refer to Figure D.5 and Figure D.6) or the air space clearance is less than 10 mm,
then the centreline of the sensor shall be moved up to 150 mm into the compartment (an
additional 50 mm). If this does not satisfy the requirements, the sensor shall be located inside
the shelf as close as possible to the original position while maintaining a clearance of 30 mm
from the centre of the sensor to the wall and 50 mm from the centre of the sensor to the floor
of the shelf.

D.2.4.11 Placement of temperature sensors within drawers and bins

Where a drawer or bin forms an enclosed compartment/sub-compartment or convenience
feature, the top of the space, for the purposes of temperature sensor placement, shall be
level with the lowest fixed point above the drawer or bin as it slides in and out (effectively
equal to the top of the tallest object that could be placed into the drawer or bin without
catching).

Where a temperature sensor is required within or in the vicinity of a drawer or bin, the sensor
shall be located inside the drawer or bin and the drawer or bin shall be treated as the inside of
the liner.

When drawers and/or bins wholly or predominantly occupy the space within a compartment,
sensors shall be placed within these drawers or bins in positions specified in D.2.2 or D.2.3,
as applicable. In the case of solid drawers or bins, temperature sensors shall lie inside the
relevant drawer or bin (refer D.2.4) while maintaining all clearances (see D.2.4.7) and treating
the base of the bin as a shelf (see D.2.4.8).
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Where the available space is so small that the clearances specified cannot be achieved, the
clearance from the temperature sensor to the bin bottom (25 mm) shall be maintained as far
as possible while reducing the clearance to the compartment top.

The positions of temperature sensors within drawers and bins are illustrated in Figure D.8.

D.2.5 Consideration of convenience features

For the purposes of the tests in this standard, a convenience feature is not subject to the
temperature measurement requirements which apply to sub-compartments. However this is
conditional upon the requirement that the sum of the volumes of

a) fixed convenience features in a compartment shall not exceed 25 % of the
compartments volume; or

b) the sum of fixed and removable convenience features in a compartment shall not
exceed 40 % of the compartments volume.

Where the volume of fixed convenience features in any compartment exceeds these limits,
a sufficient number of fixed convenience features shall be selected and deemed to be sub-
compartments (and therefore classified and tested accordingly) until the above volume
requirement on convenience features is met according to the following rules:

i) firstly, those with separate temperature controls (including those with 2 position controls)
in decreasing size order; then

ii) those without separate temperature controls in decreasing size order.

Where the above rules give two or more convenience features an equal ranking, the first
selected shall be the one farthest from the centre of the space in which compartment
temperature sensors are located.

Details of temperature-control setting for convenience features are set out in B.2.5.3.

Where a compartment consists wholly or mainly of drawers and/or bins, these generally
would not all be considered as convenience features.

D.3 Compartment average air temperatures determination

D.3.1 General

For each compartment, the average air temperature at each sensor location is determined.
These temperatures are then combined to determine the compartment temperature.

D.3.2 Determination of the average temperature of a sensor over a period

The average temperature of a sensor over a period shall be determined by integration. More
frequent sampling for selected periods during the test may be used. For example, higher
frequency sampling may be useful for short duration events. If it is necessary to combine data
with dissimilar sampling rates, each data point shall be weighted in proportion to its relevant
sampling period.

D.3.3 Determination of the temperature of a compartment

The temperature of a compartment shall be determined over the applicable temperature
determination period.

D.3.4 Calculation of temperature average

The compartment temperature shall be the arithmetic mean of the temperatures for all
temperature sensors in the compartment.
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Figure D.1 — Air-temperature measuring points — unfrozen compartments with
plate or concealed evaporators and effective height and width examples
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Figure D.2 — Air-temperature measuring points — fresh food, chill
and cellar compartments — examples of generic compartments
with crisper and convenience features
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Figure D.3 — Air-temperature measuring points —
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Figure D.4 — Location of temperature sensors within upright frozen compartments
without refrigerated shelves and with height equal to or less than 1 000 mm
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Figure D.5 — Location of temperature sensors within upright frozen compartments
without refrigerated shelves and with height greater than 1 000 mm
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Figure D.6 — Location of temperature sensors within upright frozen compartments
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Figure D.7 — location of temperature sensors within chest freezers (7 of 2)
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Figure D.8 — Location of temperature sensors within drawers and bins
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Figure D.9 — Location of temperature sensors when mirror image is applicable
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Annex E
(normative)

Details of identification symbols

The details of identification symbols for frozen compartments are given in Figure E.1 and
Figure E.2.

125

IEC

Dimensions in millimetres

Dimensions are given for information; they may be reduced, while maintaining the same proportions, but the
symbol height shall not be less than 5 mm (see ISO 7000).

Figure E.1 — Details of identification symbols for four-star compartments

© STANDARDS MALAYSIA 2016 - All rights reserved



- 54 — MS IEC 62552-1:2016

12,5

|

12,5
12,5

R75

12,5

IEC
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Dimensions are given for information; they may be reduced, while maintaining the same proportions, but the
symbol height shall not be less than 5 mm.

Figure E.2 — Details of identification symbols
for frozen compartments (except four-star)
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Annex F
(informative)

Items to be included in the test report
The following items should be covered by test reports to IEC 62552 series:

IEC 62552-2:2015:

Clause 6 storage test

Clause 7 Cooling capacity test

Clause 8 Freezing capacity test

Clause 9 Automatic ice-making capacity test

Annex A Pull-down test

Annex B Wine storage appliances and compartments; Storage test
Annex C Temperature rise test

Annex D Water vapour condensation test

IEC 62552-3:2015:

Energy consumption measurement

Volume measurement
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Annex G
(normative)

Wine storage appliances

G.1 Scope

The purpose of this Annex G is to determine terms, definitions and performance of wine
storage appliances.

G.2 Terms, definitions and symbols
For the purposes of this Annex G, the following terms, definitions and symbols apply.

G.2.1
wine storage compartment temperature

Twma is the arithmetic average temperature of the wine storage temperatures 7,1, Tyom
Tw3m
G.2.2

ambient air exchange device

device which allows the exchange of the air in a refrigerating compartment with ambient air.
This is either fixed by the manufacturer, automatically controlled or set manually by the user
as per the instructions.

Note 1 to entry: A hole for defrost water drainage is not be considered to be an air exchange device.
G.3 Requirements

G.3.1 Required temperature range

The appliance shall have a continuous storage temperature, either pre-set or set manually
according to the instructions, in the range from 7, = +5 °C to +20 °C. Each compartment

shall provide T\, < +12 °C.

NOTE The range +5 °C to +20 °C indicates the maximum allowed range, not the target values.
G.3.2 Maximum temperature fluctuation
Storage temperature(s) shall vary over time by less than 0,5 K at each declared ambient

temperature specified by the climate class for household refrigerating appliances (see 4.1).
The definition of the temperature variation is given in Clause G.7.

G.3.3 Vibration

The appliance shall be constructed to reduce the transmission of vibration to the
compartment, whether from the refrigerator compressor or from any external source.

G.4 General test conditions

G.4.1 General

Clause A.3 of Part 1 of this standard applies unless otherwise specified for wine storage
appliances.
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G.4.2 Low ambient temperature

For tests at ambient temperatures close to or below the average storage temperature for
the specified compartment, instructions on possible warmest temperature setting when
applicable shall be considered.

G.4.3 Interior parts

If position of shelves is adjustable these shall be spread equally in the cabinet.

Shelves, baskets and container shall be in position as defined in the instructions.

G.5 Determination of volumes

G.5.1 Depth

For wine storage appliances: Where a back mounted evaporator is covered by a fixed cover
(for its protection for example) the depth of the evaporator space shall be taken as the mean
horizontal distance to the foremost part of the protection cover.

G.5.2 Evaluation of bottle capacity for wine storage compartments

For the evaluation of the rated capacity of bottles 0,75 litre bottles or equivalent substitution
with dimension as specified in Figure G.1 shall be used.

NOTE Bottle dimensions are derived from NF H35-124:2006-07 .

To check the deformation of shelves etc. under normal usage condition, bottles are to contain
water to provide a total weight of each bottle of 1 200 g = 50 g.

Removable parts which are stated by the manufacturer as necessary for the proper thermal
and mechanical functioning of the wine storage compartment have to be placed in their
intended positions as per the instructions. Bottles shall be stacked in each space intended to
carry bottles in normal usage as follows:

— clearance to wall/back/door shall be as per the instructions

— in the absence of instructions, to ensure proper cooling, the rear end of shelves and 5 mm
clearance to the door are considered as limits

— bottles placed in door shelves may touch the door liner

— if the evaporator is covered by fixed means for protection, bottles can be stacked
touching the protection

— bottles can be placed reverse and interleaved
— bottles can touch side walls if nothing else is stated by the manufacturer

— bottles can be placed horizontally or vertically or inclined if fixed means are provided for
inclined positions

— Movable parts like telescopic shelves have to be kept movable and accessible under
loading conditions

A sketch of the bottle loading plan showing the location of bottles for evaluation of the bottle
capacity for wine storage compartments shall be included in any test report.
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Figure G.1 — Standard bottle for evaluation of bottle capacity

G.6 Measurement of storage temperature

The temperatures T, T,om T.sm Shall be measured in M-packages supported or suspended
in order to have their geometrical centre at the temperature-sensing points and so that their
largest surface is horizontal. The M-packages may be supported, for example, by use of a
block of expanded polystyrene (EPS) of the same base dimensions as the M-package. M-

packages shall have no direct contact with any other surface.
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For determining the storage temperature, the temperature-sensing points shall be located at
TMP,,4, TMP,,,, TMP,, 3 as shown in Figure G.2, halfway between the rear internal wall of the
appliance and the internal wall of the closed door. Walls defined as being considered for the
calculation of storage volume.

The M-packages shall be separated from any heat-conducting surface by at least 25 mm of air
space. The instantaneous temperatures of the M-packages 7,4, T,, and 7,5 shall be
recorded.

The temperatures T4y, Twom and T,s3, at the temperature-sensing points shall be the
integrated time averages of T,,, T,, and T,, during a test period with an integral step of 60 s
or less.

The storage temperature 7, is the arithmetical average of the mean temperatures 7,4,
Tywam @nd Tw3am-

If internal components do not allow the temperatures 7,4, 7,,» and T,,5 to be read at the points
specified, readings shall be taken in positions such that the geometrical centre of the M-
package is no more than 25 mm from the point specified. If the interior arrangement of the
wine storage compartment does not conform to those shown in Figure G.2, the
temperatures 7,4, T, and T3 shall be read in positions determined by analogy with the
positions indicated.

If there is an ambient air exchange device and this can be influenced by the user the device
shall be set to operate for normal usage as per the manufacturer instructions.

Storage temperatures shall be tested at an ambient of 25 °C and at the lowest and highest
ambient temperatures for the claimed climate classes. Each wine storage compartment

shall be measured at 7,,,,5, < 12 °C.

The temperatures shall be recorded.
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NOTE For wine storage appliances closed with one door but split by a fixed or adjustable divider in separate
compartments with independent temperature control the above arrangement shall apply for each compartment.

If z <100 mm TMP,; shall not be used

If Ay <300 mm TMP,; shall be used

Key

1 shelf above a container placed at lowest possible position

2 D, resp D, = distance between reference lines as used for net volume determination

Figure G.2 — Temperature Measurement Points (packages)
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G.7 Determining temperature fluctuation

Determining of the temperature fluctuation will be performed at the temperature 7,,,,, =12 °C
or the nearest colder temperature at an ambient temperature of 25 °C and at the lowest and
highest ambient temperature for the climate class claimed.

The test will be performed in condition as specified in G.6

The temperature fluctuation is evaluated for each measuring point TMP,,;. The instantaneous
temperatures of the M-packages 7,4, T,,» and 7,5 shall be recorded.

An amplitude is specified as the difference between the warmest and coldest instantaneous
temperature between two successive stops of the refrigerating system. If no successive stops
of the refrigerating system can be identified a continuous period of 4 h will be considered.

The average of all temperature amplitudes at each measurement point TMP,,; during the
whole test period shall stay within 0,5 K.

G.8 Final test report

Any final test report for wine storage appliances shall include the test results of the
following:

a) energy consumption (see Clause 5, IEC 62552-3:2015)
b) temperature fluctuation (see B.5.1, IEC 62552-2:2015)

c) bottle capacity of the compartments (see G.5.2),

d) a sketch of the bottle loading plan showing the location of bottles for evaluation of the
bottle capacity.

G.9 Marking and instructions

G.91 Technical and commercial product information

The following information shall be marked on technical and product information of wine
storage appliances: “This appliance is intended to be used exclusively for the storage of
wine”.

This shall not apply to household refrigerating appliances that are not specifically designed
for wine storage but may nevertheless be used for this purpose or to household refrigerating
appliances that have a wine storage compartment combined with any other compartment

type.

G.9.2 Instructions

The following information shall be marked on Instructions provided with wine storage
appliances: “This appliance is intended to be used exclusively for the storage of wine”.

This shall not apply to household refrigerating appliances that are not specifically designed
for wine storage but may nevertheless be used for this purpose or to household refrigerating
appliances that have a wine storage compartment combined with any other compartment

type.

For compartments providing a temperature setting close to or higher than the declared
lowest climate class temperature, instructions shall be provided on the warmest possible
temperature setting at low ambient temperatures.

© STANDARDS MALAYSIA 2016 - All rights reserved



MS IEC 62552-1:2016

- 62—

Bibliography

IEC 60335-2-24, Household and similar electrical appliances — Safety — Part 2-24: Particular
requirements for refrigerating appliances, ice-cream appliances and ice makers

IEC 60704-2-14, Household and similar electrical appliances — Test code for the
determination of airborne acoustical noise - Part 2-14: Particular requirements for
refrigerators, frozen-food storage cabinets and food freezers

IEC/ISO 82079-1, Preparation of instructions for use — structuring, content and presentation —
Part 1: General principles and detailed requirements

ISO/IEC Guide 98-3:2008, Uncertainty of measurement — Part 3: Guide to the expression of
uncertainty in measurement (GUM:1995)

ISO 3055, Kitchen equipment — Coordinating sizes

ISO 5149, Mechanical refrigerating systems used for cooling and heating - Safety
requirements

ISO 7000, Graphical symbols for use on equipment — Index and synopsis

AFNOR H35-124:2006-07 Bottling industry — Glass bottles — "Bordeaux traditional" 75 cl
bottle

© STANDARDS MALAYSIA 2016 - All rights reserved



Acknowledgements

Members of Technical Committee on Performance of Household and Similar Electrical

Appliances
Prof Dr Nasruddin Abd. Rahim (Chairman)

Ms Rosnah Mohd Yusof (Secretary)
Ms Hatijah Hashim

Mr Eng Kok Chye

Mr Hassim Idin

Mr Gan Chin Han/

Mr Sockalinggam PI.S.P Palaniappa Chettiar
Mr Mazlan Markon

Mr Mohd Sukri Busro/

Mr Marwan Azizi Mahidin

Mr Yong Tong Hoi

Ms Maznah Abd Maijid

Mr Mohd Fairuz Zainordin
Ms Roslina Abdullah

Ir Francis Xavier Jacob
Mr Sabar Abd Razak/

Mr Nor Efendy Harun
Prof Dr Masjuki Hassan

Universiti Malaya

(Power Energy Dedicated Advanced Centre)
SIRIM Berhad

Consumers Association of Penang

J & E Hall Refrigeration Sdn Bhd

Jabatan Kerja Raya Malaysia

Khind-Mistral Industries Sdn Bhd

Malaysia Design Council
Ministry of International Trade and Industry

Panasonic Manufacturing Malaysia Berhad
SIRIM Berhad

(Renewable Energy Research Centre)
SIRIM QAS International Sdn Bhd
(Electrical & Electronics 1 Section)

SIRIM QAS International Sdn Bhd
(Electrical Electronics Certification and
Inspection Section)

Suruhanjaya Tenaga

TOTO Malaysia Sdn Bhd

Universiti Malaya
(Fakulti Kejuruteraan Mekanikal)

© STANDARDS MALAYSIA 2016 - All rights reserved



© Copyright 2016

All rights reserved. No part of this publication may be reproduced or utilised in any
form or by any means. electronic or mechanical including photocopying and
microfilm. without permission in writing from the Department of Standards Malaysia.



