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Foreword

ISO {the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for
which a technical committee has been established has the right to be
represented on that committee. International organizations, governmental
and non-governmental, in liaison with SO, also take part in the work. I1SO
collaborates closely with the International Electrotechnical Commission
(IEC) on all matters of electrotechnical standardization.

Draft International Standards adopted by the technical committees are
circulated to the member bodies for voting. Publication as an International
Standard requires approval by at least 75 % of the member bodies casting
a vote.

International Standard ISO 7371 was prepared by Technical Committee
ISO/TC 86, Refrigeration, Subcommittee SC 5, Construction and testing
of household refrigerators.

This second edition cancels and replaces the first edition
(ISO 7371:1986), which has been technically revised.

Annexes A and B of this International Standard are for information only.
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Household refrigerating appliances — Refrigerators
with or without low-temperature compartment —
Characteristics and test methods

1 Scope

This International Standard specifies the essential
characteristics for household refrigerators, with or
without a cellar or low-temperature compartment,
which are wholly factory assembled, and lays down
the methods of test for the checking of these
characteristics.

It does not apply to food freezers, which are covered
in ISO 5155, or refrigerator-freszers, which are cov-
ered in ISO 8187.

It does not include refrigerating performance charac-
teristics and tests, or particular definitions for re-
frigerators cooled by internal forced air circulation,
which are the subject of ISO 8561,

The tests described in this International Standard are
type tests. When it is necessary to verify the per-
formance of a refrigerator of a given type in relation
to this International Standard, all the tests described
should in principle be applied to one and the same
unit,

These tests can also be made individually for the
study of a particular characteristic.

Where no test method is specified, the particular re-
quirement concerned is to be considered as a rec-
ommendation.

The electrical and mechanical safety requirements

. applicable to household refrigerators are specified in

IEC 335-2-24.

1} To be published. (Revision of ISO 817:1874)

Additional safety requirements applicable to mechan-
ical refrigerating systems of household refrigerators
are given in ISO 51489.

The safety requirements applicable to gaseous and
liquid fuel heating equipment of absorption-type
household refrigerating systems will form the subject
of a future International Standard.

2 Normative references

The following standards contain provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the editions indicated were valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encouraged
to investigate the possibility of applying the maost re-
cent editions of the standards indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

ISO 534:1988, Paper and board — Determination of
thickness and apparent bulk density or apparent sheet
density.

ISO 817:—", Refrigerants — Number designation.

ISO 5149:1993, Mechanical refrigerating systems
used for cooling and heating — Safety requirernents.

IEC 335-2-24:1992, Safety of household and similar
electrical appliances — Part 2: Particular requirements
for refrigerators, food freezers and ice-makers.
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3 Definitions

For the purposes of this International Standard, the
following definitions apply.

3.1 household refrigerator (hereinafter referred to
as “refrigerator”): Insulated cabinet of suitable vol-
ume and equipment for household use, cooled by one
or more energy-consuming means, and having one or
more compartments intended for the preservation of
food, one at least of which is suitable for the storage
of fresh food.

NOTE 1 From the point of view of installation, there are
various types of household refrigerators, for example free-
standing, wall-mounted, built-in, ete.

3.2 Compartments and sections

3.2.1 fresh food storage compartment: Compart-
ment intended for the storage of unfrozen food which
may be itself divided into sub-compartments, and in
which the temperatures can be maintained in accord-
ance with 6.2.1.

3.2.2 cellar compartment: Compartment intended
for the storage of particular foods or beverages at a
temperature warmer than that of the fresh food stor-
age compartment, and in which the temperatures can
be maintained in accordance with 6.2.1,

3.2.3 low-temperature compartment: Compart-
ment which may be either

— an ice-making compartment, or
— a frozen food storage compartment.

NOTE 2 A refrigerator may have one or several low-
temperature compartments. Alternatively, it may have no
low-temperature compartment.

3.2.4 ice-making compartment: Compartment in-
tended specifically for the freezing and storage of
water ice-cubes.

3.25 frozen food storage compartments:
Compartments intended specifically for the storage
of frozen food. They are classified according to their
temperature, as follows.
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3.25.1 “one star” compartment: Compartment in
which the storage temperature (see 3.4.3.2), meas-
ured as described in clause 13, is not warmer than
—-6°C.

3.25.2 “two star” compartment: Compartment in
which the storage temperature (see 3.4.3.2), meas-
ured as described in clause 13, is not warmer than
—-12°C.

3.25.3 *“twao star” section: Part of a "three star”
compartment which is not self-contained (i.e. which
does not have its own individual access door or lid),
in which the storage temperature (see 3.4.3.2),
measured as described in clause 13, is not warmer
than — 12 °C (see 7.2.6).

3.2.5.4 “three star” compartment: Compartment
in which the storage temperature (see 3.4.3.2),
measured as described in clause 13, is not warmer
than —18°C.2

3.3 General definitions

3.3.1 top-opening type: Refrigerator in which the
compartment{s) is (are} accessible from the top.

3.3.2 upright type: Refrigerator in which the
compartment(s) is (are) accessible from the front.

3.3.3 overall dimensions {(doors or lids closed):
Measurements of the rectangular parallelepiped,
whose base is horizontal, within which the refrigerator
is inscribed to include the complete appliance except
for the handle, the protrusion of which, if any, is to
be specified separately.

3.3.4 overall space required in use (doors or lids
open): Overall dimensions including the handle, in-
creased by the space necessary for free circulation
of the cooling air when the apgpliance 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 the drip tray with water if this has
to be removed and emptied manually (see figure 1).

2) In certain instances, “two star” sections andjor compartments are permitted within the compartment (see 7.2.6).
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Figure 1 — Overall space required in use (upright
type)

3.3.5 Volumes

3.3.,5.1 gross volume: The volume within the inside
walls of the appliance, or of a compartment with ex-
ternal door, without internal fittings, doors or lids be-
ing closed.

3.3.5.2 rated gross volume: Gross volume stated
by the manufacturer.

3.3.5.3 total gross volume: Sum of the gross val-
umes of the fresh food storage compartment(s), low-
temperature compartment(s} [including any “two
star” section(s) and/or compart- ment(s) contained in
a "three star" compartment], and cellar
compartment(s), even if their doors or lids are inde-
pendent.

3.3.5.4 rated total gross volume: Total gross vol-
ume stated by the manufacturer.

3.3.56.5 storage volume: That part of the gross vol-
ume of any compartment which remains after de-
duction of the volume of components and spaces
recognized as unusable for the storage of food, de-
termined by the method given in 7.2.

3.3.5.6 rated storage volume: Storage volume
stated by the manufacturer.

3.35.7 total storage volume: Sum of the storage
volumes of the appliance, comprising the storage
volumes of the fresh food storage compartment(s),
low-temperature compartment(s) [including any “two
star” section{s) and/or compartment(s) contained in a
“three star” compartment] and ceilar compart-
ment{s).
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3.3.5.8 rated total storage volume: Total storage
volume stated by the manufacturer.

3.3.6 Storage surfaces

3.3.6.1 shelf: For the purpose of this International
Standard, a shelf is any horizontal surface (shelves,
partitions, etc.) on which food can be placed.

It may be formed by one component or by compo-
nents fitted side by side, which may be fixed or re-
movable.

3.3.6.2 storage shelf area: Sum of the horizontal
projections of the storage surfaces within the storage
volume, including door shelves and the bottom of
each compartment, determined in accordance with
7.3.

3.3.6.3 rated storage shelf area: Storage shelf area
stated by the manufacturer.

3.3.7 load limit(s): Surface enveloping the frozen
food storage volumels).

3.3.8 load limit line(s): Permanent mark(s) indicat-
ing the limits of "three star” frozen food storage
volumels).

3.4 Definitions relating to some performance
characteristics

3.4.1 energy consumption: Consumption of a re-
frigerator over a period of 24 h, running under stable
operating conditions at an ambient temperature of
+ 25 °C (in the case of class SN, class N and class ST
refrigerators) or + 32 °C (in the case of class T re-
frigerators) (see clause 4) and measured under the
conditions specified in clause 15.

3.42 rated energy consumption: Energy con-
sumption stated by the manufacturer.

3.4.3 Storage temperatures

3.4.3.1 fresh food storage temperature, ,: Arith-
metical average of the mean temperatures 1, ¢, and
13 which are the mean internal temperatures meas-
ured in copper or brass cylinders (see 8.4) placed at
given points in the fresh food storage compartment
as specified in 8.5, i.e. the arithmetical average of the
extreme values at these points during a complete
control cycle (see 3.4.6).

3.43.2 frozen food storage temperature, r***
t**, t* (as appropriate): Maximum temperature of the
warmest “M" package of a load placed in storage as
specified in 8.6.
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3.43.3 cellar compartment temperature, (.
Arithmetical average of the mean temperature f;, /2
and 14 (as appropriate, see figure 10), which are the
mean internal temperatures measured in copper of
brass cylinders (see 8.4) placed at given points in the
cellar compartment as specified in 8.5, i.e. the arith-
metical average of the extreme values at these points
during a complete control cycle (see 3.4.6).

3.4.4 Defrosting

3.4.4.1 automatically defrosted: A compartment is
automatically defrosted where no action is necessary
by the user to initiate the removal of frost accurmnu-
lation nor to restore normal operation, and where the
disposal of the defrost water is automatic.

3.4.4.2 semi-automatically defrosted: A compart-
ment is semi-automatically defrosted where an action
is necessary by the user to initiate the removal of
frost accumulation and normal operaticn is restored
automatically, the defrost water being removed
manually or removed and disposed of automatically.

A compartment is also semi-automatically defrosted
where no action is necessary by the user to initiate
the removal of frost accumulation nor to restore
normal operation, but where the removal of the de-
frost water is manual.

3.443 manually defrosted: A compartment is
manually defrosted where an action is necessary by
the user to initiate the removal of frost acccumulation
and restoration to normal operation requires a further
action by the user, the defrost water being removed
manually or removed and disposed of automatically.

The method of defrosting shall be specified separately
for the fresh food storage compartment(s) and low-
temperature compartment{s}.

The means of disposal of defrost water may be any
of the following types.

3.4.4.4 automatic disposal of defrost water; Dis-
posal of defrost water is automatic where the removal
and the evaporation of the defrost water does not re-

quire any action by the user.

3.4.45 manual removal of defrost water: Re-
moval of defrost water is manual where an action is
necessary by the user to remove the defrost water.

3.45 *“M” package: A test package in accordance
with 8.2, of dimensions 50 mm x 100 mm x
100 mm, fitted with a temperature sensor at its geo-
metric centre.
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3.4.6 control cycle: Period between two successive
starts, or two successive stops, of a refrigerating
system, or of a part of a system, under stable oper-
ating conditions.

3.4.7 stable operating conditions: In the case of
cyclic operation of a refrigerating system, or of a part
of a system, including any automatic defrost periods,
stable operating conditions are deemed to be reached
when, for each of the "M" packages and copper or
brass cyclinders, the temperatures at all correspond-
ing points during successive operating cycles agree
within + 0,6 K and there is no marked trend away
from the mean temperature during a period of 24 h.

In the case of continuous operation of a refrigerating
system, or of a part of a system, stable operating
conditions are deemed to be reached when, although
there may be a certain variation in temperature, the
increase or decrease in the temperature of all the
"M" packages and copper or brass cylinders does not
exceed 0,5 K during a period of 18 h.

3.4.8 percentage running time, R (apparatus with
on/off control for the refrigerating source): Under
given conditions of ambient temperature and of
internal storage temperature, the ratio

R= -Bi x 100
where
d is the duration of the refrigerating system
operation during a whole number of cy-
cles;
D is the total duration of the cycles.

In the case of a refrigerator having two independent
refrigerating systems, there will be two values for
percentage running time, one for the fresh food stor-
age compartment and one for the low-temperature
compartment.

3.4.9 ice-making capacity: Quantity of ice the re-
frigerator is capable of producing within 24 h, or the
time necessary for the freezing of the water in the ice
tray(s) supplied with the appliance.

3.4.10 ambient temperature: Temperature in the
Space surrounding the appliance under test. it is the
arithmetical average of the mean value of tempera-
tures 1, and ¢,,, measured (see 8.1.1) at two points
located 350 mm from the vertical centreline of the
side walls of the appliance at 1 m above the floor line.

3.4.11 temperature rise time: Period between the
moment when, under specified test conditions, the
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temperature of the warmest “M" package in the
“three star” compartment reaches — 18 °C to the
moment when any of the "“M” packages (excluding
any “two star” sections) first reaches a temperature
of — 9 °C when the operation of the refrigerating sys-
tem is interrupted.

3.5 Definitions relating to the refrigerating
system

3.5.1 refrigerant: Fluid used for heat transfer in a
refrigerating system, which absorbs heat at a low
temperature and a low pressure of the fluid and re-
jects heat at a higher temperature and a higher
pressure of the fluid, usually involving changes of
state of the fluid.

3.5.2 cooling device: Device containing the
evaporator or in thermal contact with the evaporator;
it may be a device with fins or may be suitably shaped
for the storage of frozen food or water ice-cubes.

3.6 Definitions relating to compression-type
refrigerators

3.6.1 compression-type refrigerator: Refrigerator
in which refrigeration is effected by the vaporization
at low pressure in a heat exchanger (evaporator) of a
liquid refrigerant, the vapour thus formed being re-
stored to the liquid state by mechanical compression
to a higher pressure and subsequent cooling in an-
other heat exchanger (condenser).

3.6.2 hermetically sealed motor-driven refriger-
ating compressor: Motor-compressor in which the
compressor and the electric motor (or its moving parts
at least) are enclosed in a shell rendered gastight by
welding, brazing or other means such that dismantling
is not normally possible after assembly. It does not
include moving parts outside the shell.

3.6.3 hermetically sealed compressor refrigerat-
ing system: Complete system, essentially comprising
a hermetically sealed motor-driven compressor, a
condenser, a pressure-reducing device, an evaporator,
and all other parts containing refrigerant permanently
interconnected by the manufacturer by welding, braz-
ing or other means.

3.6.4 refrigerant compressor: Mechanically oper-
ated component which withdraws refrigerant vapour
from the evaporator and discharges it at a higher
pressure to the condenser.

3.6.5 expansion device: Device in which the
pressure of the refrigerant is reduced from that of the
condensed liquid to that of the evaporator.
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3.6.6 condenser: Heat exchanger in which, after
compression, vaporized refrigerant is liquefied by re-
jecting heat to an external cooling medium.

3.6.7 evaporator: Heat exchanger in which, after
expansion, the liquid refrigerant is vaporized by ab-
sorbing heat from the medium to be refrigerated.

3.6.8 thermostat: Device which automatically regu-
lates the operation of a refrigerating system according
to the temperature of an evaporator or of a compart-
ment.

3.7 Definitions
refrigerators

relating to absorption-type

3.7.1 absorption-type refrigerator: Refrigerator in
which refrigeration is effected by evaporation of a lig-
uid refrigerant in an evaporator, the vapour thus
formed being then absorbed by an absorbent medium
from which it is subsequently expelled at a higher
partial vapour pressure by heating and then liquefied
by cooling in a condenser.

3.7.2 absorption refrigerating system: Complete
system essentially comprising a boiler, a condenser,
an evaporator, an absorber, and all other parts con-
taining refrigerant permanently interconnected by the
manufacturer by welding, brazing or other means,

3.7.3 boller: Heat exchanger in which the absorbed
refrigerant is expelled from the absorbent medium by
the application of heat,

3.7.4 absorber: Component in which the absorption
of the refrigerant by an absorbent medium takes
place, the heat emitted in the process being rejected
to the environment.

3.7.5 condenser: Heat exchanger in which the
vaporized refrigerant, after leaving the boiler, is
liquefied by rejecting heat to an external cooling me-
dium.

3.7.6 evaporator: Heat exchanger in which the lig-
uid refrigerant, after a drop in its partial pressure, is
vaporized by absorbing heat from the medium to be
refrigerated.

4 Classification

With respect to the ability of appliances to operate in
extreme ambient temperatures, this International
Standard relates to the four climate classes given in
table 1.
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Table 1 — Climate classes
Values in degrees Celsius

Range of ambient
temperatures in which
the appliances ara
intended to be used,
Class Symbol and for which the
required storage
temperatures shall be
fulfilled {see 6.2.1)
Extended
temperate SN + 10 to + 32
Temperate N + 16 to + 32
Subtropical ST + 18 to + 38
Tropical T + 18 to +43

5 Materials, design and manufacture

5.1 General

Refrigerators shall be constructed in such a manner
as to ensure adequate performance and durability in
use. Their performance in use is checked by applying
a series of relevant tests.

This clause defines some characteristics which are
not tested but to which the attention of the manu-
facturer is drawn.

5.2 Materials and finishes

Materials used inside refrigerators shall not transmit
odours or taste to food. When testing in accordance
with clause 18, the mean value of the individual re-
sults during each evaluation for odour and taste shall
not exceed mark 1.

Materials used inside refrigerators shall not con-
taminate food placed in contact with them nor trans-
mit poisonous substances to food. They shall be
resistant to the action of moisture and food acids.

All surface finishes shall, for the purpose intended, be
resistant to impact, sufficiently hard, colour-fast,
smooth, easily washable, and resistant to damage by
moisture and by food acids.

5.3 Thermal insulation and airtightness

The thermal insulation of refrigerators should be effi-
cient and permanently maintained, In particular, the
insulating material shall not be subject to shrinkage
and shall not allow, under normal working conditions,
an excessive accumulation of moisture.
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No running water shall appear externally when the
refrigerator is subjected to the water vapour
condensation test specified in clause 14.

When the door or lid is closed, there shall be no ab-
normal ingress of air into the interior.

A strip of paper shall not slide freely when door or lid
seals are subjected to the airtightness test specified
in clause 9.

5.4 Doors, lids and fittings

Hinges and handles shall be strong and resistant to
corrosion.

External doors and lids of fresh food storage
compartments and cellar compartments shall with-
stand 100 000 openings and closings without deteri-
oration which may be prejudicial to the airtightness
of the refrigerator when subjected to the durability
test of clause 11.

In the case of refrigerators with a low-temperature
compartment having a separate external access door
or lid, the hinges and handles of the door or lid of that
compartment shall withstand 10 000 openings and
closings.

The fastening system shall be such as to enable the
door or lid to be easily closed and opened. it shall be
efficient and capable of maintaining its proper func-
tion.

For refrigerators having any compartment or section
with a volume equal to or greater than 60 I, it shall be
passible to open the door or lid of that compartment
from the inside with a force not exceeding 70 N when
subjected to the test specified in clause 10. The vol-
ume of any compartment or section shall be deter-
mined when all shelves, partitions and other internal
components removable without the aid of a tool have
been removed. However, if the door or lid is provided
with a mechanical latch which can be locked by a re-
movable key, and the door or lid cannot be closed
with the key turned to the locked position, this re-
quirement applies only when the latch is unlocked,
provided that the refrigerator is accompanied by an
instruction stating that the key shall be kept out of the
reach of children and not kept in the vicinity of the
refrigerator.

55 Shelves and containers
Shelves, containers and similar components shall

have adequate mechanical strength. Those used for
storing food shall withstand the loading test specified
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in clause 12 without showing such distortion that
they could no longer fulfil their intended function. In
particular, sliding or revolving components shall be
capable of their full movement when loaded.

Shelves, containers and similar components which
are intended to be removable should be easily re-
movable.

5.6 Disposal of defrost water

NOTE 3  This subclause applies to fresh food storage and
cellar compartments only,

A means shall be provided for collecting completely
the defrost water either in a removable internal drip
tray, or in an external receptacle wherein the defrost
water is evaporated, or by other means.

The drip tray or other defrost water receptacle should
have adequate volume and, additionally, external drip
trays should have adequate evaporating means.

The volume of drip trays (either internal or external)
of evaporators which are semi-automatically or
manually defrosted shall be at least equal to the val-
ume calculated in multiplying by 1 mm the total ex-
ternal and internal area of the related evaporator(s).

Any drainage system shall be designed to ensure its
proper function. It shall be easily accessible for the
clearing of any blockage, and shall be designed so as
to prevent any undue ingress of air into the food
storage compartment(s).

5.7 Refrigerating system

5.7.1 The mechanical operation of refrigerators shall
not give rise to undue noise or vibration.

5.7.2 The design of the condenser should be such
as to reduce to a minimum the accumulation of dust.

5.7.3 The evaporator shall be so designed or pro-
tected so that it will not suffer any damage during the
normal use of the appliance.

The heat exchange surfaces shall be made of
corrosion-resistant material, or shall be finished with
a corrosicn-proof nen-poisonous coating resistant to
temperature changes and alternating frosting and de-
frosting.

5.7.4 The means of adjustment of temperature con-
trol devices, if intended to be adjusted by the user,
should be readily accessible, and their function shall
be such as to enable the refrigerator to meet the re-
quirements of the performance tests.
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5.7.5 Pipes and connections to moving or resiliently
mounted parts should be arranged so as not to gen-
erate noise, not to touch nor to transmit vibrations to
other parts, and should be so designed as to prevent
failure due to fatigue. All other pipes and connections
should be securely anchored. Where necessary, pipes
and valves should be properly insulated.

5.7.6 Suitable means should be provided to prevent
water condensed on cold parts from affecting the
operation of the unit or its contrals, or from causing
any other damage to the refrigerator and its sur-
roundings.

6 Required characteristics

6.1 Volumes and areas

6.1.1 Rated gross volume

The measured gross volume shall not be less than the
rated gross volume by more than 3 % of the latter or
1 litre, whichever is the greater value.

6.1.2 Rated storage volume

The measured storage volume shall not be less than
the rated storage volume by more than 3 % of the
latter or 1 litre, whichever is the greater value.

6.1.3 Rated ceilar compartment storage volume

The rated storage volume of any cellar compartment
shall not be greater than the rated storage volume of
the fresh food storage compartment. Where the vol-
umes of the cellar compartment and fresh food stor-
age compartment are adjustable relative to one
another by the user, this requirement shall apply
when the cellar compartment is adjusted to its mini-
mum volume.

6.1.4 Rated storage shelf area

The measured storage shelf area, including that of any
cellar compartment, shall not be less than the rated
storage shelf area by more than 3 % of the latter.

6.2 Performance characteristics

6.2.1 Storage temperatures

Under the conditions specified in clause 13, the ap-
pliance shall be capable of maintaining, simul-
taneously, the required storage temperatures in the
different compartments as shown in table2 for the
appropriate climate class.
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Table 2 — Storage temperatures for all climate classes (see ciause 4)

Values in degrees Ceisius

“Two star”
Fresh food st “Three star” | compartment “One star” Cellar
Climate Ambient compartment (sec:ggd,ea 10 compartment | and sections compartment | compartment (see
class temperatures P T (see 3.4.3.2) (see 3.4.3.2 {see 3.4.3.2) 3.4.33)
and 7.2.6)
[1' 12' 13 lm,max f*”' E" l’ r:;m
SN +10 and + 32
SNT IJSZQZS‘S 0St.f. < +10 +5 € -18 < -2 < -6 +8S am S + 14
T +18 and + 43

Refrigerators having additional frozen food storage
compartments shall comply simultaneously with the
conditions specified in table 2 for the appropriate cli-
mate class and with the relevant classification tem-
perature specified in 3.2.5.

The classification temperature of - 18°C (and
~12°C in any “two star" section or compartment)
shall be maintained in the food freezer compartment
and in any separate “three star” compartment when
defrosting of the fresh food compartment takes place.

6.2.2 Energy consumption

It energy consumption is stated by the manufacturer,
the value measured in accordance with clause 15 on
the first appliance tested shall not be greater than the
rated energy consumption by more than 15 % of the
latter.

If the result of the test carried out on the first ap-
pliance is greater than the declared value plus 15 %,
the test shall be carried out on a further three ap-
pliances.

The arithmetical mean of the energy consumption
values of these three appliances shall be equal to or
less than the declared value plus 10 %.

6.2.3 lce-making capacity (if applicable)

If the ice-making capacity is stated by the manufac-
turer, the value measured in accordance with
clause 17 shall not be less than the declared value
by more than 15 % of the latter.

If the ice-making capacity obtained from the first test
is less than the declared value minus 15 %, the test
shall be carried out on a further three appliances.

The arithmetical mean of the ice-making capacity val-
ues of these three appliances shall be equal to or
greater than the declared value minus 10 %.

6.2.4 Temperature rise time (applicable only to
“three star” compartments)

If the temperature rise time is stated by the manu-
facturer, the wvalue measured in accordance with
clause 16 on the first appliance tested shall not be
shorter than the declared value by more than 15 %
of the latter.

If the result of the test on the first appliance is less
than the declared value minus 15 %, the test shall be
carried out on a further three appliances. The arith-
metical mean of the periods of temperature rise of
these three appliances shall be eqgual to or greater
than the declared value minus 10 %.

7 Determination of linear dimensions,
volumes and areas

The measurements are carried out on the appliance
as delivered and not operating. If there is a cellar
compartment the volume of which is adjustable, the
measurements shall be made with this compartment
adjusted to both its minimum and maximum volumes
(see 6.1.3).

7.1 Determination of linear dimensions

Linear dimensions shall be measured to the nearest
millimetre.

7.2 Determination of volumes

Volumes shall be expressed in a whole number of
cubic decimetras or of litres.

7.2.1 Determination of gross volume

The gross volume shall be calculated by dividing the
total volume into convenient units of volumes of
geometric shapes which can easily be measured.



© ISO

When the gross volume is determined, internal fit-
tings such as shelves, removable partitions, con-
tainers, evaporators, thermostats and interior light
housings shall be considered as not being in place.
However, the gross volume shall take into account
the exact shapes of the walls if they contain de-
pressions or projections (for examples, see
figure 15).

7.2.2 Determination of the total storage volume

The total storage volume of the refrigerator shall be
the sum of the storage volumes of the fresh food
storage compartment(s), cellar compartment(s), ice-
making compartment(s) and frozen food storage
compartment(s), as applicable.

For the determination of storage volumes, the total
volume of devices and of spaces considered unusable
for the storage of food shall be deducted from the
gross volume calculated in accordance with 7.2.1 (see
7.2.3 for fresh food storage compartments and cellar
compartments, and 7.2.4 and 7.25 for low-
temperature compartments, if applicable).

7.2.3 Storage volume of fresh food storage and
cellar compartments (if applicable)

The storage volume of the fresh food storage and
cellar compartments shall be the gross volume of the
compartment minus

— the volume of the evaporator space, as defined in
7.2.3.1 , if appiicable;

— the volume of any housings {such as those for in-
terior lights, thermostats and other devices):

— the volume of shelves, paritions, retainers and
other accessories whose wall thickness is greater
than 13 mm, as defined in 7.2.7;

— the space between the inner door protrusion
{dykes} and the inner liner of the fresh food stor-
age compartment and cellar compartment.

Where the volumes of the cellar compartment and
fresh food storage compartment are adjustable rela-
tive to one another by the user, the storage volumes
of these compartments shall be determined with the
cellar compartment adjusted to its minimum and
maximum velumes.

7.2.3.1 Volume of the evaporator space (if
applicable; for examples, see figure 17)

The volume of the evaporator space shall be the
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product of the depth, width and height, defined as
follows.

7.2.3.1.1 Depth

The depth of the evaporator space shall be the mean
horizontal distance between the front and rear sur-
faces of the enclosed space of the cabinet, measured
at the level of the evaporator, unless there is a space
provided in frant of the evaporator for food storage.

Where a storage space is located in front of the
evaporator, the depth of the evaporator space shall
be taken as the mean horizontal distance from the
inner surface of the rear of the enclosed space of the
cabinet to the foremost part of the evaporator, or of
the evaporator door if fitted.

7.2.3.1.2 Width

The width of the evaporator space shall be the overall
horizontal width of the evaporator itself (neglecting
suction headers near the top of the evaporator) or, if
side ribs are used, the overall width including the ribs.

If there is less than 70 mm horizontal distance be-
tween the evaporator or the ribs and an inside wall
of the enclosed space of the cabinet, such space shall
be computed as part of the evaporator space.

7.2.3.1.3 Height

The height of the evaporator space shall be the mean
vertical distance between the lower limit of the
evaporator and the upper partition of the food storage
compartment.

If the free space between the upper surface or top
of the evaporator and the upper partition of the food
storage compartment exceeds 40 mm, it shall be
added to the storage volume of the fresh food storage
compartment.

The evaporator height shall include any internal drip
tray and/or drip collector, except in the case when the
storage height of the drip tray is greater than 40 mm
and a definite manual operation is also needed to ini-
tiate defrosting.

7.2.4 Storage volume of ice-making
compartments

The storage volume of the ice-making compartments
shall be the sum of the volumes of all the compart-
ments of this type in the appliance.
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The volumes of these compartments shall be deter-
mined in a similar manner to that specified in 7.2.2
and 7.2.3, as appropriate.

1.2.5 Storage volume of frozen food storage
compartments

For the determination of the storage volume of these
compartments, the total volume which is unsuitable
for storage shall be determined and then deducted
from the gross volume determined as indicated in
7.21.

The total volume to be deducted shall cornprise the
following {for examples, see figure 18):

a) the volume of spaces situated outside any load
limit (natural or marked by the manufacturer):

b) the volume of spaces provided specifically for
making and storing ice, except in the case of ap-
pliances fitted with automatic icemakers, when
the volume occupied by a removable storage
bucket shall be included in the storage volume
unless it is specified in the instructions for use
that this volume is suitable for the storage of ice
only;

¢} the volume of spaces between the front stack(s)
of the test package load (see 13.1.2.3) and the
inner vertical surface of the door or any projection
from the door where the horizontal distance be-
tween the front face of the stack(s) and the inner
door surface or projection exceeds 15 mm;

d) the volume of all fixed components within the
load limits;

e) the volume of spaces which are to be kept free
for the good performance of the refrigerating
system;

f} the volume of all removable parts which are
stated by the manufacturer as necessary for the
proper functioning of the appliance, except
shelves and partitions whose thickness is not
greater than 13 mm (see 7.2.7.1);

g) the volume rendered unusabie by the use of re-
movable parts (for example, baskets, shelves)
necessary for obtaining satisfactory thermal and
mechanical characteristics (see also 8.3.4);

h} any volume where the vertical clearance is less
than 52 mm [see figure 13b)];

i} any volume where it is impossible to place an
“M" package of nominal dimensions.
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NOTE 4  There is no equivalance between the value of
the storage volume determined in accordance with the
principles mentioned above and the volume of the packages
loaded into the appliance for the storage test. The free
spaces specified in the test methods could be utilized in
normal use and their volume should not be deducted from
the gross volume when calculating the storage volume.

7.2.6 “Two star” sections andfor compartments
in “three star” compartments

“Two star” section(s) andfor compartment(s) is (are)
permitted both in the door and in the remaining stor-
age volume when all the following conditions are met:

a) the "two star” section(s) or compartment(s) is
(are) marked with the appropriate identification
symbol;

b) the "two star" section(s) andjor compartment(s)
is (are) separated from the "three star” volume
by a partition, container, or similar construction:;

¢) the rated total "two star" storage volume does
not exceed 20 % of the "three star” storage val-
ume of the compartment, or 30 |, whichever is
the smaller value;

d) the instructions for use give clear guidance re-
garding the “two star” section(s) and/or
compartment(s);

e) the storage volume of the “two star” section(s)
andfor compartment(s) is stated separately and is
not included in the “three star” volume.

71.2.7 Volumes of shelves and partitions {for
examples, see figure 19)

7.2.7.1 Thickness

The thickness of a shelf or partition shall be the mean
distance between its outer surfaces.

Where the surface of a shelf or partition is corrugated
or fitted with external pipe grids, the surface shall be
the plane joining the outer apices of the corrugations
or pipes, unless the distance between adjacent
corrugations or pipes is greater than 100 mm.

7.2.7.2 Full shelves and partitions

The volume of a full shelf or partition shall be the
product of its thickness and its depth, width or height,
whichever two of these are applicable. The depth,
width and height shall be those dimensions of the
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enclosed space of the cabinet which apply in the
plane of the shelf or partition.

7.2.7.3 Fractional shelves and partitions (if
applicable)

The volume of a fractional shelf or partition shall be
the product of its thickness and its depth, width or
height, whichever two of these are applicable.

The depth, width or height shall be the distances from
the adjacent surfaces of the enclosed space of the
cabinet, and normal to those surfaces, to the further
edges of the shelf or partition, or to the evaporator in
cases where the fractional shelf or partition touches
it.

A horizontal shelf or partition, the edges of which are
more than 70 mm from the surfaces of the enclosed
space of the cabinet, shall be regarded as a fractional
shelf or partition. A vertical partition, the edges of
which are more than 100 mm from the surfaces of
the enclosed space of the cabinet, shall be regarded
as a fractional partition,

7.3 Determination of storage shelf area

The area shall be expressed in square decimetres.

7.3.1 Determination of the area of shelves

1.3.1.1 Full shelves composed of a single part

In the case of a full shelf composed of a single part,
the area shall be the product of the width and depth.
These two dimensions shall be determined as fol-
lows.

— Width: mean distance measured parallel to the
surface of the shelf between the inner surfaces
of the side walls of the enclosed space of the
cabinet, where this dimension does not exceed
the actual width of the shelf by more than
20 mm [see figure 12 a)].

— Depth: mean distance measured parallel to the
surface of the shelf (or of the bottom of the ap-
pliance) between the inner surfaces of the front
and rear walls of the enclosed space of the cabi-
net, where this dimension does not exceed the
actual depth of the shelf by more than 20 mm
[see figure 12b)]. When the door of an upright-
type appliance is provided with shelves, this dis-
tance shall be determined by analogy [see
figures 12c) and 124d)].
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7.3.1.2 Fractional shelves

For the purpose of calculating the area of fractional
shelves, the width and depth shall be measured par-
allel to the surface of the shelves in a similar way to
that for full shelves (see 7.3.1.1), but taking into ac-
count figure 12 e). '

7.3.1.3 Cut-away shelves

When a shelf is cut away, the area of the portion cut
out shall be deducted.

7.3.1.4 Juxtaposed shelves

In the case of juxtaposed shelves, the depth shall be
determined in accordance with figure 12 d).

7.3.1.5 Door shelves

The area shall be the product of the width and depth.
These two dimensions shall be determined by anal-
ogy with 7.3.1.1, as follows.

— Width: mean distance between the inner surfaces
of the side walls of the door compartment or be-
tween the side edges of the retainer bar.

— Depth: mean distance between the surface of the
door wall and the vertical plane tangential to the
inner front surface of the shelf or retainer bar
[see figure 12c)].

7.3.1.6 Baskets and containers

The area shall be the product of the two mean hori-
zontal dimensions [see figure 13 a)].

7.3.1.7 Particular cases
7.3.1.7.1 General

The bottom of the enclosed space of the cabinet shall
be considered as a shalf.

When an inner wall is not vertical, the dimension of
the shelf shall be measured at the mid-height be-
tween the shelf under consideration and the shelf or
horizontal surface immediately above.

7.3.1.7.2 Fresh food storage compartment and
cellar compartment, if any

Any part of full shelves, baskets or of the bottormn of
a compartment having less than 100 mm vertical
clearance above, when all the shelves and baskets are
in position, shall be excluded when calculating the
storage area. However, it is admissible that for one

11
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full shelf or basket the vertical clearance may be re-
duced to not less than 80 mm [see figure 13 b)].

7.3.1.7.3 Low-temperature compartment

Any part of full shelves, baskets or of the bottom of
a frozen food storage compartment having less than
52 mm vertical clearance above, when all the shelves
and baskets are in position, shall be excluded when
calculating the storage area [see figure 13b)].

In the case of an ice-making compartment, the mini-
mum vertical clearance shall not be less than
40 mm.

7.3.2 Drip tray

Whenever the space occupied by the drip trays is in-
cluded in the storage volume, the part of the shelf
supporting the drip tray or the bottom of the drip tray
shall be considered as part of the storage shelf area,
provided that a definite manual operation is needed
to initiate defrosting.

7.3.3 Suspended containers

7.3.3.1 Fresh food storage compartment and
cellar compartment, if any

The area of the interior surface of the bottom of a
suspended container and the area of the shelf im-
mediately below shall not both be counted unless the
vertical clearance between this shelf and the exterior
surface of the bottom of the container is at least
100 mm.

Nevertheless, in the case of one container (and one
only), this minimum clearance may be reduced to
80 mm to the extent where this possibility has not
been applied for the shelves.

If the minimum vertical clearance within a suspended
container, as measured hetween the interior surface
of the bottom and the cover, or to the shelf immedi-
ately above, is less than 40 mm, the bottom area of
the container shall not be added.

7.3.3.2 Low-temperature compartment

For a frozen food storage compartment, the dimen-
sion of the minimum vertical clearances specified in
7.3.3.1 is 52 mm in all cases.

For an ice-making compartment, the minimum vertical
clearance dimension is 40 mm in all cases.

3) See annex A for particular conditions.
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8 General test conditions

The order of carrying out the tests need not necess-
arily follow the sequence of the clauses given in this
International Standard.

The results of the tests shall appear in s test report.
When necessary, particular information to be noted in
this report is mentioned as a special item of the sub-
clause concerning the test.

The manufacturer's storage plans shall be used, pro-
vided that they are in accordance with this Inter-
national Standard (see 13.1.2).

8.1 Testroom
The appliance shall be set up in a test room as speci-
fied in 8.1.3.

8.1.1 Ambient temperature

Tests shall be carried out under the following con-
ditions of ambient temperature.

a) For checking the storage temperatures:
+ 10 °C and + 32 °C for class SN appliances;
+ 16 °C and + 32 °C for class N appliances;
+ 18 °C and + 38 °C for class ST appliances;
+ 18 °C and + 43 °C for class T appliances.

bl For checking the energy consumption and tem-
perature rise time, as applicable?;

+ 25 °C for class SN, class N and class ST ap-
pliances;

+ 32 °C for class T appliances.

¢) For all other tests, at the temperature stated in
the test specifications.

The temperature at each measurement point (see
3.4.10} shall be kept constant within + 0,5 K of the
nominal ambient temperature both during the periods
required for obtaining stable operating conditions and
during the tests.

The vertical ambient temperature gradient from the
platform specified in 8.1.3 to a height of 2 m shall not
exceed 2 K/m.

o
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8.1.2 Humidity

Unless otherwise specified, relative humidity shall be
kept between 45 % and 75 %.

8.1.3 Installation of appliances

Each appliance shall be placed on a wooden solid-top
platform, painted dull black, open for free air circu-
lation under the platform. The top of the platform shall
be 0,3 m above the test room floor and shall extend
at least 0,3 m, but not more than 0,6 m, beyond all
sides of the appliance, except at the rear where it
shall extend to the vertical partition.

Circulation of air about the appliance shall be re-
stricted by surrounding the appliance by three vertical
partitions, painted dull black, arranged as follows:

a) one of the partitions shall be placed parallel to the
rear of the appliance, against the stops or at the
distance specified by the manufacturer in con-
nection with the required overall space;

b) the two other partitions shall be parallel ta the
sides of the cabinet, and shall be fixed on the
platform 0,3 m from the sides of the cabinst; they
shall be 0,3 m wide.

The whole partition structure shall have the form and

dimensions shown in figure 2.

Dimensions in metres
0,3 0.3

0.3
0.3

Figure 2 — Partitions to restrict air circulation
{plan view)

The vertical partitions shall present no discontinuity.
They shall be of such a height that they extend at
least 0,3 m above the top of the appliance.

The appliance shall be so placed or shielded as to
prevent direct radiation to or from the space cooling
or heating equipment in the test room, and shall be
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placed far enough away from all other objects in the
test room to eliminate any possibility of any point in
the space in which it is situated being at a tempera-
ture other than ambient.

Air circulation in the test room shall be such that the
specified ambient temperatures are obtained wvithin
the limits of the specified tolerances. The appliance
under test shall be shielded from any air currents of
velocity above 0,25 m/s.

The air circulation in the test room shall not interfere
with the normal air circulation created by the ap-
pliance.

Appliances intended to be built-in shall be built-in ac-
cording to the manufacturer's instructions.

Built-in appliances intended to be combined with ap-
pliances other than refrigerating appliances shall be
subjected to the tests while they are combined, but
with the other appliance not functioning.

8.2 Test packages
When tests are carried out with a loaded appliance,

test packages in the form of right parallelepipeds shall
be used.

8.2.1 Dimensions and tolerances

Their size, prior to freezing, and their mass, packaging
included, shall be as specified in table 3.

Table 3 — Dimensions and mass of test

packages
Dimensions Mass
mm g
25 x 50 x 100 125
50 x 100 x 100 500
50 x 100 x 200 1000

Tolerances shall be as follows:
a) on linear dimensions:

+ 1,5 mm for dimensions 25 mm and 50 mm
100 mm and

+ 3,0 mm for dimensions

200 mm

b) on mass: + 2 %.

13
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8.2.2 Compaosition

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 8-chloro-m-crescl.

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

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

0,8 g of B-chloro-m-cresol.

In case of dispute, the first test package compo-
sition shall be used as reference test package.

b) A wrapper, consisting of a sheet of plastic® or any
other suitable material of such a nature that ex-
change of moisture with the ambient medium is
negligible. After filling, the wrapping sheet shall
be sealed.

8.2.3 “M” packages

Some of the 500 g packages (50 mm x 100 mm
x 100 mm) are equipped for temperature measure-
ment, being fitted with thermocouples® which are in-
serted 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. These packages are called "M" packages.
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8.3 Operating requirements for the
appliance

8.3.1 Thermostat setting

The thermostat setting requirements are specified for
each test,

When the appliance is fitted with a thermostat which
is not designed for adjustment by the user, the ap-
pliance shall be tested in the condition as delivered.

8.3.2 Anti-condensation heaters

If an appliance is fitted with an anti-condensation
heater which can he switched on and off by the user,
this shall be switched on except for the energy-
consumption test, when it shall be switched on only
if it is needed to withstand the water vapour
condensation test. If adjustable, it shall be set at
maximum heating.

8.3.3 Power supply

8.3.3.1 Electric power supply”

The appliance shall be tested at the rated voltage and
frequency, or at the mean of the rated voltage range
+1%.

8.3.3.2 Power supply other than electric

Appliances other than those for electric power supply
shall be tested under supply conditions corresponding
to the information on the rating plate.

8.3.3.3 Multiple power supplies

Appliances which are equipped for operation on dif-
ferent power supplies shall be tested for each of the
supply conditions indicated on the rating plate {see
8.3.3.1 and 8.3.3.2).

8.3.4 General conditions for the use of baskets,
containers, shelves and trays

All shelves, and only those baskets, containers and
trays which have been taken into consideration when
determining the storage volume, shall be in position.

4) The addition of about 4 % of water is recommended in order to compensate for evaporation during the preparation of the

filing material.

5) It is advisable to use a laminated sheet, consisting of a layer of high-pressure polyethylene, easily sealable, 120 um thick,
together with an external sheet of polyterephthalate approximately 12,5 um thick, the two layers being bonded together.

6) Or any other temperature-measuring device giving equivalent precision.

7} See annex A for particular conditions.

14
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8.4 Measuring instruments

Temperatures shall be measured with temperature
probes, the sensors of which are inserted either in
"M" packages or, for measuring the ambient tem-
perature and for measuring temperatures t;, &, ¢ and
te1r tear tea during all tests, in the centre of tin-covered
solid copper or brass cylinders having a mass of 25 g
and of minimum external area (diameter = height =
about 15,2 mm). The temperatures shall be recorded.
Temperature-measuring instruments shall be accurate
to within + 0,3 K.

The relative humidity shall be measured and recorded
at a point which is representative. The accuracy of the
measuring instruments shall be such that the result,
expressed as the dew point, is accurate to within
+ 0,3 K.

Watt-hour meters shall be readable to 0,01 kW-h and
be accurate to within + 1 %. The measuring accuracy
shail be stated in the test report.

8.5 Measurement of the temperature of the
fresh food storage compartment and cellar
compartment, (if applicable)

The temperatures #, #, and 5 (see 3.4.3.1) and ¢y, t,
and 1 (see 3.4.3.3) shall be measured in copper or
brass cylinders suspended and located at the
temperature-sensing points Ty, T,, Ty, and Ty, Too, Teg
as shown in figures 9 and 10 halfway between the
rear internal wall of the appliance and the internal wall
of the closed door. The mean internal temperatures,
tn and t,, shall then be calculated as specified in
3.4.3.1 and 3.4.3.3.

The means of suspension shall have the smallest
possible cross-section and the lowest possible ther-
mal conductivity, arranged in such a way that they do
not significantly interfere with the normal air circu-
lation.

If internal components do not allow the temperatures
h, b, ty and ¢, to, t 10 be read at the points speci-
fied, readings may be taken in positions such that the
copper or brass cylinder is no more than 256 mm from
the point specified. If the interior arrangement of the
fresh food storage compartment and cellar compart-
ment does not conform to those shown in figures 9
and 10 , the temperatures #, 4, 13 and g, fe, fg shall
be read in positions determined by analogy with the
positions indicated. :

The temperatures shall be recorded. The copper or
brass cylinders shall be separated from any heat con-
ducting surface by at least 256 mm of air space. Con-
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nections from the measuring instruments shall be
arranged in such a manner as not to interfere with the
air seal of the food storage compartment.

8.6 Measurement of the temperature of
frozen food storage compartments or
sections (see also 7.2.6)

The temperatures shall be measured in "M” pack-
ages which are distributed throughout the load of test
packages specified in the storage plan (see 13.1.2).

The storage temperature of each compartment or
section (see 3.4.3.2) is then the maximum tempera-
ture of the warmest “M" package in that compart-
ment or section.

8.7 Measurement of the percentage running
time

When a refrigerator cycles “on/off” when operating
under storage conditions at an ambient temperature
of 32 °C, 38 °C or 43 °C, as appropriate for the climate
class of the appliance (see clause 13), the running
time shall be measured during a test period of at least
24 h, as specified in 8.8.

8.7.1 Electrically driven refrigerators

Use shall be made of a synchronous clock that oper-
ates when the refrigerating system is running. When
the current relay, inserted in series in the power sup-
ply circuit, is energized by the current flowing through
it, it applies the voltage to the synchronous clock
whose reading is recorded at the beginning and the
end of the test. Running time is the difference be-
tween the two readings.

Alternatively, either the current or power may be
plotted against time from a recording ammeter or
wattmeter, and the running and idle periods com-
puted from the graph.

8.7.2 Non-electrically driven refrigerators

Any suitable device may be used to record the run-
ning time of the refrigerating system.

8.8 Test period

The test period shall start at least 24 h after stable
operating conditions have been attained.

For refrigerators with cyclic operaticn and without
automatic defrosting, the test period shall comprise a
whole number of control cycles.
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For refrigerators with automatic defrosting, the test
period shall be as follows:

a} at least 24 h and comprising a whole number of
defrost cycles;

b) if the first defrost cycle starts but is not com-
pleted during the 24 h period, the test shall be
terminated at the end of that defrost cycle;

¢} if no defrost cycle starts during the 24 h period,
the test period shall be extended to 48 h, and the
provisions of a) and b) above shall be applied for
the extended period;

d) if no defrost cycle starts during the 48 h period,
defrosting shall not be taken into consideration.

9 Testing the airtightness of door or lid
seal(s)

The purpose of this test is to ensure that the gasket(s)
of the door(s) or lid(s) of the appliance adequately
prevent(s) any abnormal ingress of the surrounding
air.

9.1 Procedure

The ambient temperature shall be between + 16 °C
and + 32 °C. The appliance shall be switched off and
shall be in equilibrium with the ambient temperature
before carrying out the test.

A strip of paper 50 mm wide and 0,08 mm thick and
of suitable length shall be inserted at any point of the
seal, and the door or lid shall be closed normally on it.
The verification of the thickness of the paper used
shall be in accordance with ISQ 534,

The seal shall be assessed by checking that the strip
of paper does not slide freely.

The most unfavourable points may be found by in-
specting the area around the seal with the appliance
closed and illuminated from the inside.

This test shall be carried out both before and after the
mechanical durability test {see clause 11).

9.2 Test report

The test report shall indicate whether the tightness
of the door or lid seal(s) meets the requirements of

the fourth paragraph of 5.3.
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10 Testing the opening force of door(s)
or lid(s)

The purpose of this test is to check that the door(s)
or lid(s) can be opened from the inside.

Compliance shall be checked by inspection and by the
following test.

10.1 Procedure

Thé ambient temperature shall be between + 16 °C
and + 32 °C. The appliance shall be switched off and
be in equilibrium with the ambient temperature. The
door or lid shall be closed for a period of 1h, after
which an "opening” test shall be carried out under the
following conditions.

The opening force of 70 N shall be considered as be-
ing applied to the inside of the door or lid of the ap-
pliance at the midpoint of the edge farthest from the
hinge axis in a direction perpendicular to the plane of
the door or lid.

The method of measurement shall be one of the fol-
lowing:

a) by applying the force at a point on the outer sur-
face of the door or lid corresponding to the
internal measuring point (for example, with the aid
of a suction pad);

b) if the handle of the door or lid is at the midpoint
of the edge farthest from the hinge axis, by ap-
plying a force to the handle, the value of the force
required to open the door or lid from the inside
being determined by proportional calculation from
the distances of the handle and of the internal
measuring point from the hinge axis.

This test shall be carried out both before and after the
mechanical durability test (see clause 11).

10.2 Test report

The test report shall indicate whether the opening
force of the door(s) or lid(s) meets the requirements
of the last paragraph of 5.4.

11 Testing the durability of hinges and
handles of door(s) and lid(s)

The purpose of this test is to check the durability of
the hinges and handles of door(s} and lid(s).
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11.1 External door(s)

11.1.1 Procedure

The ambient temperature shall be between + 16 °C
and + 32 °C.

The appliance shall be switched off.

The inner door(s) shall be loaded as specified in 12.1.2
or 13.1.2.7, as appropriate.

11.1.1.1 Opening sequence (see figure 3)

The movement of the door shall be controlled from
an angle of 0° to an angle of opening between 5° and
15°, followed by a free movement of the door, the
controlled movement being approximately sinusoidal.
The opening of the door shall take place in the first
quarter of the period of the cycle.

11.1.1.2 Closing sequence (see figure 3)
The movement of the door shall be controlled from
the angle of apening of 45° to an angle between 40°

and 35°, followed by the free movement of the door
and its closing as in normal use.

The number of cycles per minute shall be 20 to 25.

11.2 Lid(s) and internal door(s)

Test procedure is under consideration.

lDuor apening l l
Taut cable \

Angle of opening

Pusher
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11.3 Test report

The test report shall indicate whether the hinges and
handles meet the requirements of the second and
third paragraphs of 5.4, and whether the seals meet
the requirements of the fourth paragraph of 5.3.

12 Testing the mechanical strength of
shelves and similar components

The purpose of this test is to check the mechanical
strength of the components used for storing food
(shelves, containers, evaporators).

12.1 Procedure

The ambient temperature shall be between + 16 °C
and + 32 °C.

12.1.1 Low-temperature compartments

After the storage temperature test (see clause 13),
and with the appliance switched off, the behaviour of
all loaded shelves, baskets and containers and their
supports shall be examined.

If the manufacturer has stated in the instructions for
use that some shelves or containers slide out for
maintenance or transportation, but must remain in a
definite position in normal use, they shall be con-
sidered as fixed and the checking shall be carried out
in the position as for the storage temperature test.

Door clesing

Pusher

Slack cable

Figure 3 — Example of opening and closing of external door(s)
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All sliding or revolving shelves and containers shall be
moved, without modification of their load, to the half-
way position, A/2, of their permissible course (see
figure 4), except that if stops are provided which limit
the movement to less than the half-way position the
components shall be moved to their stop. They shall
be left in this position for 1 h and then returned to
their initial position.

Dimensions in millimetres

A/2

{ )

A=Permissible course

Figure 4 — Test position for sliding components
which have no limiting stop

12.1.2 Fresh food storage compartments and
cellar compartments (if applicable)

The refrigerator shall be switched off, with the door(s)
open.

The components to be tested shall be in turn loaded
with 80 mm diameter cylindrical weights of, in gen-
eral, 1 000 g, but of only 500 g in the case of com-
ponents above which the clear height in normal
service cannot exceed 150 mm. Components which
are specially designed to hold eggs shall not be
loaded.

The weights shall be placed with their axes vertical
and in such a way that the maximum possible number
is accommeodated without one weight being placed
over another and without overlapping the edge of the
component under test.

In the case of sliding or revolving shelves and con-
tainers, the test shall be carried out as specified in
12.1.1.

In the case of door shelves, the diameter of the
weights may be changed, if necessary, to adapt them
to the shape of the shelves, provided the load per unit
area is the same.

The applied loads shall remain in position for 1 h.
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12.2 Test report

The test report shall indicate whether the shelves and
containers for storing food meet the requirements of
5.5.

13 Testing the storage temperatures

The purpose of this test is to check compliance with
the requirements of 6.2.1 at each of the ambient
temperatures (see 8.1.1) for the appropriate climate
class.

13.1 Procedure

13.1.1 Preparation of the appliance

The appliance shall be installed in the test reom in
accordance with 8.1.3. The evaporator(s) shall be de-
frosted, if necessary, and the internal walls and com-
ponents of the appliance dried. The means of access
(doors or lids) shall be kept closed during the tests.

The appliance shall be set up as in service in accord-
ance with the manufacturer's instructions. All internal
fittings supplied with the appliance, including ice
trays, shall be putin position, except that the ice trays
shall be removed in the case of a frozen food storage
compartment having no specific subdivision to ac-
commodate such trays. If the appliance has
thermostat(s) andjor other temperature control
device(s) which is (are) designed for adjustment by
the user, the thermostat(s) and/or device(s) shall be
set at the manufacturer's recommended position(s)
for normal operation at the appropriate ambient tem-
perature. When the thermostat(s) and/or device(s) is
(are) not designed for adjustment by the user, the
measurement shall be carried out on the appliance as
delivered. The empty appliance shall be operated for
at least 24 h to reach equilibrium.

The fresh food storage compartment and the cellar
compartment, if any, shall be equipped with copper
or brass cylinders in accordance with 8.4 and 8.5.

The frozen food storage compartment(s) shall be
equipped with test packages and “M” packages in
accordance with the following storage plan.

13.1.2 Storage plan

The frozen food storage compartment(s) shall be filled
with as many test packages as they can hold, the test
packages having previously been brought to a tem-
perature approximately equal to the classification
temperature of the compartment.
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The following conditions shall be met.

13.1.2.1 On each horizontal surface intended for
storage, the largest possible number of stacks of test
packages having a base of 100 mm x 200 mm shall
be made using 1 kg packages (50 mm x 100 mm
x 200 mm) laid flat (i.e. with the face having the larg-
est dimensions horizontal).

When an "M" package (500g and 50 mm x
100 mm x 100 mm) has to be placed in a stack, it
shall also be placed flat, side by side with another
500 g package, with the exception of door shelves
(see 13.1.2.7).

The loading may, if necessary, be completed by
stacks having a base of 100 mm x 100 mm made
with 500 g packages laid flat, and then finally by
stacks having a base of 50 mm x 100 mm with
125 g packages also laid flat.

Four 125 g packages may be replaced by one 500 g
package placed vertically.

13.1.2.2 The height of the stacks shall be such that
the vertical clearance between the upper edge of the
highest package and the load limit, the shelf or the
horizontal surface situated immediately above is not
greater than 25 mm, and there is no physical contact
between the highest package and that sheif or hori-
zontal surface.

In the case of a top-opening cabinet without load limit
line, a vertical clearance greater than 10 mm but less
than 35 mm shall be provided between the upper
edge of the highest package and the inner surface of
the lid.

In order to satisfy these requirements, 125 g pack-
ages (25 mm x 50 mm x 100 mm), laid flat, may be
used in or immediately above, as appropriate, the
middle of any stack.

The number of packages for each stack shall first be
determined in accordance with their nominal thick-
ness dimensicns, 50 mm and 25 mm. For the actual
loading, the packages shall then be chosen in such a
way that, taking into account their individual thick-
nesses, the vertical clearance above each stack is
within the above-mentioned limits.

13.1.2.3 Stacks of packages shall be placed in direct
contact with the horizontal loading surfaces and verti-
cal surfaces except in the following cases.

a) When the vertical surface is the inner surface of
a door, the stacks shall be loaded as foilows:

ISO 7371:1995(E)

— if there is a marked load limit line, the pack-
ages shall be loaded up to that line [see
figure 11 a)7;

— if there is no load limit line but a natural load
limit, the packages shall be loaded up to that
limit [see figures 11bf and 11 g)];

NQOTE 5 Internal doors, edges of shelves, bas-
kets or flaps are considered natural load limits.

- if the manufacturer claims the whole volume
of the compartment as storage volume, even
if there is a natural load limit, the packages
shall be loaded to within 15 mm from the inner
vertical surface of the door or any projection
from the dcor; in that case, packages may
overhang the front edge of any shelf [see fig-
ures 11c) and 11 d)].

b) When the intersection of a horizontal loading sur-
face and a vertical surface is radiused, the bottom
package of any stack shall be placed in direct
contact with the horizontal loading surface, and
the remainder of the stacks shall project beyond
the bottom package so as to be in contact with
the vertical surface [see figures 11e), 11 f) and
11 h)].

13.1.2.4 If a subdivision is provided specifically for
making and storing ice and is not removable without
the use of tools, the ice trays shall be filled with wa-
ter, the contents frozen and placed in position before
the compartment is loaded with test packages;
otherwise, the ice trays and the subdivisions shall be
removed and the whole compartment loaded with
packages.

13.1.2.5 Free air spaces of 15 mm minimum (calcu-
lated from the nominal dimensions of the test pack-
ages), as far as possible equal, shall be left between
adjacent stacks of test packages.

The use of spacers to maintain free air spaces be-
tween stacks of test packages is permissible provided
that the spacers are of the smallest possible cross-
section and of the lowest possible thermal conduc-
tivity and are placed in such a way that they do not
significantly interfere with normal air circulation.

13.1.2.6 “M" packages shali be placed where the
highest temperatures are expected. These places
may be different for the storage temperatures,
energy-consumption and temperature rise tests.
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13.1.2.7 Door shelves, sections and compartments
shall also be loaded with as many packages as poss-
ible. Packages shall be placed in such a position that
the free air spaces between the packages and the
inner surface of the door and between the packages
and the retainer are equal. In the case of door shelves
and compartments, the packages may, if necessary,
be placed on end. However, 125 g packages shall only
be placed flat. Spacers may be used to maintain the
stability of the stacks (see 13.1.2.5).

13.1.3 Appliances with adjustable cellar
compartment

If the appliance includes a cellar compartment and the
volumes of this compartment and of the fresh food
storage compartment can be changed in relation to
one another by the user, the cellar compartment shall
be adjusted to its minimum volume for the test in high
ambient temperature and to its maximum volume for
the test in low ambient temperature (see 8.1.1).

13.1.4 Measurements

For the appropriate ambient temperature, the
thermostat(s) and other controls, if any, shall be ad-
justed, as necessary, to a position which is likely to
give storage temperatures (see 8.5 and 8.8) which
comply with 6.2.1, after stable operating conditions
{see 3.4.7) have been attained.

13.2 Test report

The test report shall contain at least the following in-
formation for each ambient test temperature (as ap-
propriate):

a) the ambient temperature;

b} the setting(s} of thermostat(s) and other controls,
if any (if designed for adjustment by the user);

c) the value of the fresh food storage temperature
tm: @nd the values of 1, 1, and ;

d) the value of the cellar compartment temperature
lem. @nd the values of 1, t,, and 15, as appropriate,
during a complete operating cycle;

e) a sketch of the loading arrangement in the frozen
food storage compartment, showing the locations
of the "M" packages and the location of the
“M" package with the highest maximum tem-
perature in this compartment and in any “two
star” section;
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f) the wvalues of the(se) maximum

temperatura(s).

highest

14 Woater vapour condensation test

The purpose of this test is to determine the extent
of condensation of water on the external surface of
the cabinet under specified ambient conditions.

14.1 Procedure

14.1.1 Ambient temperature
The ambient temperature shall be
+ 25 °C for class SN and N appliances

+ 32 °C for class ST and T appliances

and shall be controlled within the tolerances specified
in 8.1.1.

14.1.2 Relative humidity

The relative humidity shall be such that the dew point
is

+ 19 °C £ 0,6 K for class SN and N appliances

+ 27 °C £ 0,5 K for class ST and T appliances

14.1.3 Preparation of the appliance

The setting(s) of the thermostat(s) and other controls,
if any, the installation and the loading of the appliance
shall be the same as for the energy-consumption test.

If anti-condensation heaters are provided which can
be switched on and off by the user, they shall not be
switched on. If, however, the requirement of the
second paragraph of 5.3 is not fulfilled, the test shall
be repeated with the ant-condensation heaters
switched on.

14.1.4 Test period

After stable operating conditions have been attained,
all external surfaces of the cabinet shall be carefully
wiped dry with a clean cloth and the test continued
for a period of 24 h. If the appliance is fitted with
automatic defrosting equipment, this test period shall
be selected during the period when condensation is
most likely to occur.
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14.2 Observations

During the test period, external surface areas exhibit-
ing fog, droplets or running water shail be outlined
and designated with the letters F, D and R, respect-
ively (see 14.3).

14.3 Expression of results and test report

A coded sketch shall be made showing the maximum
area and degree of condensation appearing during the
test on all surfaces; the code shown in figure 5 shall
be used.

The test report shall also indicate the duration of the
period of observation and shall state whether any
manual switch provided for anti-condensation heaters
was switched on or off.

............
............

F Fog

............

0 oroplets

R Running water

Figure 5 — Condensation code

15 Energy-consumption test

The purpose of this test is to check the energy con-
sumption of refrigerators under specified test con-
ditions.

NOTEB8 In some countries, a different method of
measuring energy consumption is required by law {see an-
nex A).

15.1 Procedure

15.1.1 Ambient temperature®
The ambient temperature shall be
+ 25 °C for class SN, N and ST appliances

+ 32 °C for class T appliances

8) See annex A for particular conditions.
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and shall be controlled within the tolerances specified
in8.1.1,

15.1.2 Preparation of the appliance

The refrigerator shall be installed and loaded as for the
Storage temperature test (see 13.1). If, however,
anti-condensation heaters are provided which can be
switched on and off by the user but are not necessary
to withstand the water vapour condensation test (see
clause 14), they shall not be switched on.

If the refrigerator includes a cellar compartment and
the volumes of this compartment and of the fresh
food storage compartment are adjustable in relation
to one another by the user, the cellar compartment
shall be adjusted to its minimum voiume.

15.2 Measurements

The energy consumption (electrical, gas or any other)
shall be measured during the test period (see 8.8).

In the case of cyclic operation, the initial and final
values shall be read immediately after the cut-out of
the thermostat of that compartment which has the
longest control cycle.

The measurement of energy consumption shall be
carried out under storage conditions with all compart-
ments simultaneously being in operation.

15.2.1 General temperature conditions

The energy consumption shall be that which is ob-
tained when all the storage temperature conditions in
accordance with table 2, if applicable, are met simul-
taneously and which give the lowest energy con-
sumption.

15.2.2 Determination of the energy consumption

The energy consumption shall be that corresponding
to one of the temperature conditions given under a to
d in table 4.

The energy consumption shall be determined either
at one of the characteristic temperatures or by in-
terpolation from the resuits of two tests, one giving
a temperature warmer than and one c¢older than the
characteristic temperature of r*** = — 18 °C for con-
dition a, r** = - 12 °C for condition b, t, = +5 °C for
condition ¢, or t,,=+12°C for condition d in
table 4,
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Table 4 — Different possible storage
temperature conditions for determining energy

consumption
Values in degrees Celsius

Temperature conditions in accordance
Temperatures with 15.2.1
a b c d
erer -18 £~-18 | < —-18 | € ~16
o < -12 -12 € -12 | £~12
m < +5 | 5+5 +5 < +5
fem € +12 | € +12 | g +12 +12

NOTE — If there are any "two star” sections or “one star”
compartments, the temperature conditions for these sections
or compartments shall be — 12 °C or below, or — 6 °C or below,

as appropriate.

The temperature variation from the above-mentioned
characteristic temperature used as the basis for the
energy-consumption determination shall be within the
limits of + 2 °C.

In the case of two tests, the results shall be inter-
polated to meet the requirements of one of the con-
ditions a to d (for examples, see figure 6).

15.3 Test report

The value of the energy consumption shall be calcu-
lated from the measured value for a period of exactly

24 h.

The energy consumption of electrically operated re-
frigerators shall be expressed in kilowatt hours per
24 h (kW-h/24 h), to two decimal places.

The report shall mention whether the declared energy
consumption, if any, meets the requirements of

8.2.2.

16 Temperature rise test (if applicable)
The purpose of this test is to check the time for the
temperature rise of test packages in “three star”

storage compartment(s) under specified test con-
ditions. :

9) See annex A for particular conditions.
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16.1 Procedure

16.1.1 Ambient temperature®
The ambient temperature shall be
+ 25 °C for class SN, N and ST appliances

+ 32 °C for class T appliances

and shall be controlled within the tolerances specified
in 8.1.1.

16.1.2 Preparation of the appliance

The appliance shall be prepared, stabilized and loaded
as for the energy-consumption test (see clause 15).

16.1.3 Setting of control devices

Thermostats and other controls {flaps, etc.), if any,
shall be set as for the energy-consumption test.

If the energy consumption was determined by in-
terpolation from the results of two tests, the settings
shali be those which gave the colder temperatures
used for the interpolation.

16.2 Test period and measurements

Imrmediately after the end of a running cycle of the
refrigerating system of the refrigerator, the power
supply to the appliance shall be cut off.

The period of time shall be noted from the moment
when the temperature of the warmest “M" package
in the “three star” compartment reaches — 18 °C to
the moment when the temperature of any one of the
"M" packages first reaches - 9 °C.

16.3 Test report
The test report shall contain the following information:
a) the ambient temperature;

b} the time for the temperature rise measured in
accordance with 16.2;

c) whether the declared temperature rise time, if
any, meets the requirements of 6.2.4,
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a
(see table 4)

b +12
+10

+3

-10
P12

Temperature, f, °C
+ 4
~ o

!
!
]
i
1
i
i
i
I
TR
S
1
1
1
]
I
]
]

-4

16+

ft!l

-18
-20

14

W, W W,

Energy consumption, W (kW-h/24 h)

[
{see table 4)

fm  +12
+10

+8
+ 7T

Temperature, £, °C

+3

-10

F 12
A
-16

P 18

Wy "z
Energy consumption, W (kW-h/24 h)

NOTE — The hatched areas show permissible ranges.
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b
{see table 4)

i e e i AR,

Energy consumption, W (kW-h/24 h)

d
(see fable 4)

Wy W Wy
Energy consumption, W (kW-h/24 h)

Figure 6 — Determination of energy consumption for refrigerators by interpolation (see 15.2.2 and

table 4)
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17 lce-making test (if applicable)

The purpose of this test is to check the claim, if any,
for the ice-making capability of the appliance.

NOTE 7
makers.

This test does not apply to automatic ice-

17.1 Procedure

17.1.1 Ambient temperature

The ambient temperature shall be
+ 32 °C for class SN and N appliances
+ 38 °C for class ST appliances

+ 43 °C for class T appliances

and shall be controiled within the tolerances specified
in8.1.1.

17.1.2 Preparation of the appliance

The appliance shall be installed in the test room in
accordance with 8.1.3 and set up as in service in ac-
cordance with the manufacturer's instructions. The
evaporator shall be defrosted, if necessary, and the
means of access (doors or lids) shall be kept closed
during the test.

lce tray shall be removed and the fresh food storage
compartment and cellar compartment, if any, shall be
equipped with copper or brass cylinders in accordance
with 8.4.

The frozen food storage compartment(s) shall not be
equipped with test packages and “M" packages.

The thermostat shall be set in accordance with the
manufacturer's instructions. When no instructions are
given, the thermostat position shall be the same as
that for the storage test (see clause 13).

The cellar compartment, if any, shall be as small as
possible (if the volume is adjustable), with tempera-
ture control devices (flaps, etc.) set in the position in
accordance with the manufacturer's instructions or
the same as that for the storage test.

17.1.3 Measurements

After stable operating conditions (see 3.4.7) have
been attained, the ice tray(s) shall be filled with water
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up to 5 mm from the top and placed in the appliance
as recommended by the manufacturer.

If @ subdivision is provided specifically for making and
storing ice, and is not removable without the use of
tools, the ice trays shall be placed in that subdivision.

The water temperature at the moment of placing the
ice tray(s) in the appliance shall be

20°C + 1 K, for class SN, N and ST appliances;

30 °C + 1K, for class T appliances.

The contact surface of the ice tray(s) shall be wetted
to provide goed contact with the evaporator.

The ice tray(s) shall be examined for complete freez-
ing of the water after an interval equal to the ice-
making time stated by the manufacturer has elapsed
or as estimated from the stated ice-making capabili-
ties of the appliance.

Throughaut the ice-making test, none of the mean
temperatures ty, &, &, fy, tg OF ty (see 3.4.3.1 and
3.4.3.3) shall fall below 0 °C.

17.2 Test report
The test report shall contain the following information:

a) the quantity, in kilograms, of ice produced in a
24 h period or the time, expressed in hours and
minutes, necessary to freeze the water in the ice
tray(s) supplied with the refrigerator;

b) whether the requirements in accordance with
6.2.4 are met,

If the ice-making capability is given by time, a con-
version shall be made by proportional calculation to
determine the ice-making capacity in kilograms per
24 h.

18 Test for absence of odour and taste
The purpose of this test is to check that materials
used for the internal components of the fresh food

storage compartments and cellar compartments, if
any, will not impart either taste or odour to food.

18.1 Procedure

18.1.1 Ambient temperature

The ambient temperature shall be between + 16 °C
and + 32 °C.
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18.1.2 Cleaning

The appliance shall be cleaned prior to the test in ac-
cordance with the manufacturer's instructions and
afterwards with pure water.

18.1.3 Thermostat setting

The appliance shall first be operated for 48 h, with the
thermostat and other control devices set in a paosition
which will give the following temperatures.

a) Fresh food storage compartment:
th=+5°C+ 2K

b) Cellar compartment:
+8°Cgit,,< +14°C

18.1.4 Samples

The analytical samples and check samples respect-
ively for each compartment shall be:

a) 100 ml potable water;

b} a slice of fresh unsalted butter of dimensions
75 mmx 35 mm x5 mm.

From each of a) and b), at least six samples are
necessary to serve as analytical samples and at least
six to serve as check samples.

The analytical samples shall be placed in Petri dishes
and the check samples in glass containers, the latter
being hermetically sealed.

Prior to the test, all Petri dishes and containers which
are used for the test shall be cleaned with fuming
nitric acid and subsequently washed with distilled
water until the complete absence of odour is ob-
tained.

The analytical samples of water and butter shall be
placed uncovered in the fresh food storage and cellar
compartments.

The check samples in the hermetically sealed glass
containers shall be placed close to the analytical
samples.

18.1.5 Test period
The analytical samples and the check samples shall

be left in the operating refrigerator with the door(s)
closed and at the specified temperature conditions for
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48 h. After 48 h, the analytical samples shall be cov-
ered.

Then the analytical samples and check samples shall
be removed and warmed up to approximately 20 °C
by leaving them in the test room.

18.2 Examination of samples

18.2.1 Conditions

Examination shall be made about 2 h after removal
of the samples from the appliances and shall be car-
ried out by at least three expert assessors familiar
with the test method.

Each expert assessor shall receive
— two analytical samples of water;
— two check samples of water;

— two analytical samples of butter:

— two check samples of butter.

The identity of the samples shall not be made known
to the expert assessors. Examination for odour shall
be carried out before examination for taste.

The samples of water shall be examined prior to the
samples of butter, unless a separate examination by
different expert assessors takes place,

The expert assessors shall record their remarks, in-
dependently of each other, in writing.

18.2.2 Evaluation

The evaluation of the analytical samples shall be car-
ried out with reference to the following scale.

Mark 0: No foreign odour or foreign taste
Mark 1: Slight foreign odour or foreign taste

Mark 2: Definitely perceptible foreign odour or
foreign taste

Mark 3: Distinct foreign odour or foreign taste.

If the requirement in accordance with paragraph 1 of
5.2 is not clearly met, the test shall be repeated. The
following provisions shall be made for the second
test;

a) cleaning of the compartments;

b) operation of the empty appliance for one week:
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¢) temperature adjustment in the fresh food storage
and cellar compartment for the second test for
absence of odour and taste.

18.3 Test report

The test report shall indicate the evaluation and
whether the requirements of paragraph 1 of 5.2 are
met.

19 Final test report

The final test report shall comprise the measurements
and test results of the following:

a) the overall dimensions (see 3.3.3);
b} the overall space required in use (see 3.3.4);
c) the total gross volume (see 3.3.5.3 and 7.2.1);

d) the storage volume(s) (see 3.3.5.5 and 7.2.3 to
7.2.5);

g) the total storage volume {see 3.3.5.7 and 7.2.2);
f) the storage shelf area (see 3.3.6.2 and 7.3);

g} the defrosting type for each compartment (see
3.4.4);

h) airtightness of door(s) or lid(s) (see clause 9);

i) opening force test of door(s) or lid(s) (see
clause 10);

i) durability test (see clause 11);

k) mechanical strength test (see clause 12);

I} storage temperature(s) test (see clause 13);

m) water vapour condensation test (see clause 14);
n) energy-consumption test (see clause 15);

o} temperature rise test, if applicable (see
clause 186);

p} ice-making test, if applicable (see clause 17);

g absence of odour and taste test (see clause 18).

20 Designation

Household refrigerators shall be designated according
to:
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a) the kind {for example single door or double door):
b) the operating principle:
— compression or absorption, and

— if absorption, the energy source(s) (electricity,
gas or liquid fuel);

¢) the class (extended temperate — SN, temperate
— N, subtropical — ST, tropical — T);

d) ‘the rated total gross volume, either in cubic
- decimetres orin litres;

e} the rated total storage volume, either in cubic
decimetres or in litres, together with the rated
storage volume and the star classification(s) of
any frozen food storage compartment(s) and any
"two star” section(s), as applicable.

Example of designation

Two-door comprassortype household refrigerator,
class N, total gross volume 400 dm?, total storage
volume 360 dm®, including 42 dm? “three star” vok
ume and 8 dm? “two star” volume.

21 Marking

21.1 Rating plate

Each appliance shall have, on one or several securely
fastened rating plates, the following information
marked in a permanent and lagible manner, either
preferably readily visible in normal use or when the
appliance is away from a wall or after the removal, .
without any tool, of a flap or grille:

a) the indication “refrigerator”;

b} the trademark or name of the manufacturer or re-
sponsible vendor;

¢) the model designation;

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

e) the rated total gross volume, either in cubic
decimetres or in litres;

f) the rated storage volume, either in cubic
decimetres or in litres, of the following:

— the “three star” frozen food storage
compartment(s), if any (excluding any "two
star” section or compartment therein),
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— the "two star” section(s) or compartment(s),
if any, within the "three star” frozen food
storage compartment,

— the "two star” compartment(s), if any,
— the “one star” compartment(s), if any,
— the fresh food storage compartment,
— the cellar compartment, if any;

gl the symbol of the class (SN, N, ST or T):

h) the designation and mass, in grams, of the
refrigerant (see ISO 817);

i) all information relating to the energy source, in-
cluding those laid down by safety regulations.

ltems b) to d) (necessary for service) shall be visible
when the appliance is in its position for normal use.

The manufacturer is free to show any other infor-
mation considered desirable.

21.2 lIdentification of frozen food storage
compartments

Frozen food storage compartments shall be identified
by a symbol, placed on sitheir front, doors or lids.
Six-pointed stars within a frame with curved sides, as
shown in figure 7, shall be used for the identification
on the compartments as specified in 3.2.5.

If the exterior of the appliance is intended to be dec-
orated by the purchaser, and the symbol wouid then
be hidden, the symbol shall be placed on the appro-
priate compartment inside the appliance.

IS0 7371:1995(E)

In the case of a “two star” section ina “three star”
frozen food storage compartment, the standard two
star symbol shall appear close to the standard three
star symbol wherever it appears.

The symbol shall not make use of more than two
colours or exhibit more than two contrasting surface
finishes. (For the purpose of this requirement, white
and black are considered as colours.) There shail be
no marking or decoration anywhere on the appliance
which could be confused with the star identification
symbols.

21.3 Load limit line(s)

Load limit lines are permitted only in relation to “three
star” frozen food storage volumes in compartments
with an independent external door.

No load limit line is necessary if, within the gross
volume of any compartment which is suitable for
“three star” storage

— no space is acknowledged as being unsuitable for
“three star” storage (as defined in 3.2.5.4), or

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

— the load limits are determined by natural load limits
(see figure 11) and the loading conditions are spe-
cially described in the instructions for use.

In all other cases, the limits of “three star” storage
volume shall be indicated in a conspicuous and
indelible fashion by a load limit line or lines in the form
shown in figure 8.

It is recommended that the manufacturer should
avoid, as far as possible, the provision of storage
spaces outside the load limits and outside any “two
star” sections or compartments (see 7.2.6).

Figure 7 — lIdentification symbols for frozen food storage compartments (for details, see figure 14)
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Dimensions in milimetres

100 to 150 |

il
:This edge denotes the Load limit

15

VS

___\ 60°

2.5

NOTE — Dimensions are given for information. They may be reduced while maintaining the same proportions but shall not be

less than half the values shown,

Figure 8 — Marking of load limit

22 Technical and advertising literature

Whenever technical and advertising literature is sup-
plied, it should contain the characteristics stated in
clause 20 and if, additionally, it contains all or some
of the following data, such data shall be in accordance
with this International Standard:

a) the name of manufacturer or responsible vendor:;
b) the model designation:

¢} the range of ambient temperature of the class
(SN, N, ST or T) for which the appliance is de-
signed;

d) the overall space required in use (see 3.3.4), with
sketches showing the appliance with the means
of access open and closed;

e) for appliances which are intended to be buit-in,
the recess dimensions, together with any ad-
ditional ventilation requirements;

f} the direction of opening of the door{s), and

whether reversible;

g) the rated energy consumption (see clause 15),
with a reference to the ambient temperature at
which the value was measured;

h) the temperature rise time, measured in accord-
ance with clause 16, if applicable;

28

) the percentage running time, measured in ac-
cordance with 8.7;

j)  the ice-making capability, measured in accordance
with clause 17, if applicable;

K} the rated storage shelf area, measured in accord-
ance with 7.3.

23 Instructions for use and maintenance
Every appliance shall be accompanied on delivery by
instructions for its use and maintenance, in the lan-
guage of the country where it is for sale. These in-
structions shall include, in particular, information as to:

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

b) the overall space required in use (see 3.3.4), with
sketches showing the appliance with the means
of access open and closed;

¢} for appliances which are intended to be built-in,
the recess dimensions together with any ad-
ditional ventilation requirements;

d) the operating conditions {starting and stopping
procedures);

e) the instructions for use of the various controls
[such as thermostat(s), indicator lights, air circu-
lation and defrosting control(s)];

L
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f)

the limit values of the range of ambient tempera-
ture for the climate class(es) for which the re-
frigerator is designed and the fact that the internal
temperatures may be affected by such factors as
the location of the refrigerator, ambient tempera-
ture and the frequency of door opening; if appro-
priate, a warning shall be given that the setting
of the thermostat or other temperature control
devices might have to be varied t¢ allow for these
factors;

the care required for best performance, such as:

1) loading the refrigerator [and especially when
the storage volume of the “three star”
compartment(s}) is smaller than the corre-
sponding gross volume and when no load
limit lines exist],

2) the use of baskets and, where appropriate, a
warning on the risk of poor performance when
the baskets are not used,

3) the arrangement of food for storage, in par-
ticular the need to avoid cross-contamination
and the storage of temperature-sensitive
foods;

the maintenance and cleaning of the refrigerator;
defrosting;

the fact that effervescent drinks should not be
stored in low-temperature compartment(s), and

k)

m)

n)

o)

p)

ISO 7371:1995(E)

that some products such as water ices should not
be consumed too cold;

the need not to exceed the storage time(s) rec-
ommended by the food manufacturers for com-
mercially quick frozen food in frozen food storage
compartments;

the precautions necessary to prevent an undue
rise in temperature of the frozen food while de-
frosting the refrigerator, such as wrapping the
frozen food in several thicknesses of newspaper;

the fact that a rise of temperature of the frozen
food during defrosting may shorten the storage
life;

the care required with regard to frozen food in
storage in the event of an extended non-running
of the refrigerator (interruption of power supaply
or failure of the refrigerating system);

the action to be taken when the refrigerator is
switched off and taken out of service temporarily
or for an extended period, for example, emptied,
defrosted, cleaned and dried, and the door(s) or
lid(s) propped ajar;

the necessity that, for doors or lids fitted with
locks and keys, the keys should be kept out of the
reach of children and not in the vicinity of the re-
frigerator, in order to prevent children from being
locked inside.
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Figure 9 — Temperature-measurement points in fresh food storage compartments with different
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Figure 11 — Examples of storage plan (see 13.1.2 )
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Figure 11 — Examples of storage plan (see 13.1.2) (concluded)

© IS0



© IS0

ISO 7371:1995(E)

ZiB ]
] 7
7 ” Z
7 Z
d, ; ,L_ 0 ], 7/' dy
% \_ f It dy+ d7 < 20 mm:
% Shel % dimension of the shelf = D"
/ / If dy+ dy > 20 mm:
AN —_74],4 dimensicn of the shelf = 0
———-Inner wall
a} Betermination of width
% o
Z 2
d, é 0 74 d;
Z 7
Z
s It dy+ dy < 20 Im:
/// dimension of the shelf = §°
It di+ d;> 20 :
s tirrtttrratd dimensian of the shel = o
b} Determination of depth - Upright-type appliance witheut starage in the door
04 0 /
Z . e
% 7
/ If dy=<20 mm:
] 0 ]
] 2 dimansion of the shelf = o
% If dy> 20 mm:
/ dimension of the shelf = 0
Zy/////////// Dimension of the door shelf = 7,

Dimension of the battom of the appliance = 0,

¢) Oetermination of depth - Upright-type appliance with storage in the doar

NN

ANNNNNNN

1///////////%

If d < 20 mm:
dimension of the shelf = o~
If d > 20 mm:
2 shelves of dimensions D and 0"
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Figure 12 — Examples of determination of the dimensions for calculating the area of a shelf (see 7.3.1)
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Figure 13 — Examples of determination of mean dimensions for calculating the area of a basket
(see 7.3.1.6, 7.3.1.7.2 and 7.3.1.7.3)
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Dimensions in millimetres
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NOTE — 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 14 — Details of identification symbols for frozen food storage compartments
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Door or flap —_

Flap——.]

Door container
or shelf

Retainer bar——_

AN ANANAN FAWAN

Thermastat knob ——\

Frozen food storage
compartment evaporator

Partition asa

-] separate part
Fresh food storage
] compartment evaporator
———Container
.o""/
] Orip tray [if a separate
part, if not, see example )]
\
[~ Shelves
/
{
| A ———

[ —~——— Container

Thermostat dnd/or interior

Y"Lighr housing
NI

Fresh foad storage
compartment evaporator

a) Refrigerator with frozen foad storage compartment and two evaporators

NOTE — The cross hatching shows the gross volume.

Figure 15 ~ Examples of determination of the gross volume for a single-door refrigerator
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¢) Refrigerator with vertical evaporator

NOTE - For other details, see example a).

Figure 15 — Examples of determination of the gross volume for a single-door refrigerator (concluded)
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NOTE — The cross hatching shows the gross volume.

Figure 16 — Examples of determination of the gross volume for a two-door refrigerator
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Figure 16 — Examples of determination of the gross volume for a two-door refrigerator (concluded)
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b) Bottom frazen tood storage compartment

NOTE — The cross hatching shows the gross volume.
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Figure 17 — Determination of volume of evaporator space
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If hyandhy << 40 mm:
v =DXH1XW
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e) Determination of width {plan views}

Figure 17 — Determination of volume of evaparator space (concluded)
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Dimensions in millimetres

Shelf dimension

Ice tray(s)
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Shelf R

i

<13

7

{ Basket or container necessary to obtain
satisfactory thermal and mechanical
characteristics

NOTE — The volumes marked a, b, d, f, g. h and j shall be deducted from the gross volume (see 7.2.5).

Figure 18 — Example of determination of the storage volume of frozen food storage compartments
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Figure 19 — Determination of volumes of shelves and partitions
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Annex A
(informative)

Particular conditions for various countries

A.1 USA and Canada
in USA and Canada, the following standards are respectively applied:
ANSI/AHAM HRF-1-1979

CAN/CSA-C300-M81

The standards are similar but result in different energy-consumption values. The following points are essential .
differences from clause 15 of this International Standard.

A.1.1 Ambient temperature

The test is carried out at 32,2 °C + 0,5 K for all appliances.

A.1.2 Preparation of the appliance for test

The appliance is tested with 75 % of maximum load of test packages.

The temperatures are measured using thermocouples in the centre of a test package.

A.1.3 Storage temperature

The average storage temperature of food freezer cabinets and frozen food storage cabinets is g — 17,8 °C.

A.1.4 Determination of energy consumption

The energy consumption is the result by interpolation of two tests with different thermostat settings to obtain the ‘
reference temperature of — 17,8 °C or by maximum thermaostat setting if measured temperatures do not reach

-17.8°C.

A.1.5 Correction factor

When declaring the energy consumption, a carrection factor is used.

A.2 Europe

In the following European countries {Austria, Belgium, Denmark, Finland, France, Germany, Greece, lceland,
Ireland, ltaly, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerfland and United Kingdom) the
energy consumption of appliances with a rated voltage of 220V or more is measured at a valtage of
220V + 1 %, 50 Hz + 1 % in accordance with EN 153.

Moreover, the energy-consumption test, temperature rise test and freezing test are made at an ambient tem-
perature of 25 °C for all climate classes (SN, N, ST, T).
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