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INTERNATIONAL ELECTROTECHNICAL COMMISSION

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
TEST CODE FOR THE DETERMINATION
OF AIRBORNE ACOUSTICAL NOISE -

Part 2-14: Particular requirements for refrigerators,
frozen-food storage cabinets and food freezers

FOREWORD

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

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

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

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

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

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

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

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

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

This consolidated version of the official IEC Standard and its amendment has been
prepared for user convenience.

IEC 60704-2-14 edition 2.2 contains the second edition (2013-01) [documents
59/590/FDIS and 59/595/RVD], its amendment 1 (2019-03) [documents 59M/104/FDIS and
59M/105/RVD] and its amendment 2 (2024-02) [documents 59M/167/FDIS and
59M/168/RVD].

In this Redline version, a vertical line in the margin shows where the technical content is
modified by amendments 1 and 2. Additions are in green text, deletions are in
strikethrough red text. A separate Final version with all changes accepted is available in
this publication.
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International Standard |IEC 60704-2-14 has been prepared by IEC technical committee 59:
Performance of household and similar electrical appliances.

This second edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) the description of an appropriate test enclosure has been removed from this part of
IEC 60704 and has been incorporated into Part 1 of IEC 60704-1;

b) the values of standard deviations of sound power levels determined according to this part
of IEC 60704 have been added.

The French version of this standard has not been voted upon.
This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

This Part 2-14 is intended to be used in conjunction with the third edition (2010) of
IEC 60704-1, Household and similar electrical appliances — Test code for the determination of
airborne acoustical noise — Part 1: General requirements.

NOTE When “Part 1” is mentioned in this standard, it refers to IEC 60704-1.

The relevant text of Part 1 as amended by this publication establishes the test code for
refrigerators, frozen-food storage cabinets and food freezers.

This Part 2-14 supplements or modifies the corresponding clauses in IEC 60704-1. When a
particular subclause of Part 1 is not mentioned in this Part 2-14, that subclause is applicable
as far as reasonable. Where this standard states "addition", "modification" or "replacement”,
the relevant requirements, test specifications or explanatory matter in Part 1 are to be

adapted accordingly.

Subclauses, tables and figures that are numbered starting from 101 are additional to those in
Part 1. Additional annexes are lettered AA, BB, etc.

Unless notes are in a new subclause or involve notes in Part 1, they are numbered starting
from 101, including those in a replaced clause or subclause.

A list of all the parts in the IEC 60704 series, published under the general title Household and
similar electrical appliances — Test code for the determination of airborne acoustical noise,
can be found on the IEC website.
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The committee has decided that the contents of this document and its amendments will
remain unchanged until the stability date indicated on the IEC website under webstore.iec.ch
in the data related to the specific document. At this date, the document will be

e reconfirmed,

e withdrawn, or

e revised.

IMPORTANT - The 'colour inside' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION
The measuring conditions specified in this part of 60704 provide for sufficient accuracy in
determining the noise emitted and comparing the results of measurements taken by different

laboratories, whilst simulating as far as possible the practical use of household refrigerators,
frozen-food storage cabinets and food freezers.

It is recommended to consider the determination of noise levels as part of a comprehensive
testing procedure covering many aspects of the properties and performance of household
refrigerators, frozen-food storage cabinets and food freezers.

NOTE As stated in the introduction to IEC 60704-1, this test code is concerned with airborne noise only.

Documents

Document Sharing Hub

Full document details: IEC 60704-2-14-2024


http://www.avadocuments.com/doc/iec-60704-2-14-2024
http://www.avadocuments.com/doc/iec-60704-2-14-2024

IEC 60704-2-14:2013+AMD1:2019 -7-
+AMD2:2024 CSV © IEC 2024

HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
TEST CODE FOR THE DETERMINATION
OF AIRBORNE ACOUSTICAL NOISE -

Part 2-14: Particular requirements for refrigerators,
frozen-food storage cabinets and food freezers

1 Scope and object
This clause of Part 1 is applicable except as follows:

1.1 Scope
1.1.1 General

Addition:

These particular requirements apply to-refrigerators,—frozen-food-storagecabinets—and-food ‘

freezers refrigerating appliances (fitted with their accessories) for household and similar use,
supplied from the mains or from batteries.

NOTE This document does not apply to air conditioners. |
1.1.2 Types of noise

Replacement:

The methods specified in ISO 3743-1, 1ISO 3743-2 and ISO 3744 can be used for measuring
noise emitted by-refrigerators,—frozen-food-storage—cabinets—and food freezers refrigerating ‘

appliances.

1.1.3 Size of the source

Replacement:

The method specified in ISO 3744 is applicable to noise sources of any size. When applying
ISO 3743-1 and 1SO 3743-2:1994, care-should shall be taken to ensure that the maximum
size of the#e#ige#ater—#ezewieed—ste#ag&eabmepe{—ieed#eeze% refrigerating appliance
under test fulfils the requirements specified in—3 1.2 of I1SO 3743-1:2010 and 1.3 of
ISO 3743-2:1994.

1.2 Object
Addition:

These described methods are specified for appliances without an operator present.

Requirements for the declaration of noise emission values are not within the scope of this
standard.

NOTE 101 For determining and verifying noise emission values declared in product specifications, see
IEC 60704-3.
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1.3 Measurement uncertainty

Replacement:

The estimated values of standard deviations of sound power levels determined according to
this standard are indicated in Table 101:

Table 101 — Standard deviations of sound power levels

Standard deviation (dB)

o (repeatability) or (reproducibility)
0,4 0,7

Addition:

1.101 Standard deviation for declaration and verification

For the purpose of determining and verifying declared noise emission values according to
IEC 60704-3, the values indicated in Table 102 apply:

Table 102 — Standard deviations for declaration and verification

Standard deviation (dB)

op (production) ot (total) owm (reference)

0,7to 1,5 1,0to 1,7 2,0

2 Normative references
This clause of Part 1 is applicable except as follows:
Addition:

ISO 3743-1:2010, Acoustics — Determination of sound power levels and sound energy levels
of noise sources using sound pressure — Engineering methods for small movable sources in
reverberant fields — Part 1: Comparison method for a hard-walled test room

ISO 3744:2010, Acoustics — Determination of sound power levels and sound energy levels of
a noise sources using sound pressure — Engineering methods for an essentially free field over
a reflecting pane

3 Terms and definitions
This clause of Part 1 is applicable except as follows:
Addition:

3.101
running period
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period which begins when the compressor or another cooling system turns on and ends when
the compressor or the cooling system turns off

3.102
accessory
detachable part intended to be loaded by things to be cooled

3.103

temperature control cycle

time within the repetitive temperature pattern between two successive temperature warmest
points or two successive temperature coldest points

3.104

steady state

considered as being achieved when the mean values of the compartment internal
temperatures as stated in 6.4.2 are within the mentioned tolerances over a temperature
control cycle

3.105

refrigerating appliance

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

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

3.106

aperiodic behaviour

behaviour without specific running period when the compressor or the cooling system (in
appliances without compressor) runs for longer than 4 h

4 Measurement methods and acoustical environments
This clause of Part 1 is applicable except as follows:

4.2 Direct method

Addition:

NOTE 101 If pure tone components are present in the noise emitted by the source, the estimated standard
deviation of the measured sound pressure levels in the special reverberation room can increase. In such cases
additional microphone positions or source positions could be necessary as specified in ISO 3743-2.

4.3 Comparison method

Addition:

NOTE 101 If pure tone components are present in the noise emitted by the source, the estimated standard
deviation of the measured sound pressure levels in the hard-walled test room or in the special reverberation room
can increase. In such cases additional microphone positions or source positions could be necessary as specified in
ISO 3743-1 or ISO 3743-2.

5 Instrumentation

This clause of Part 1 is applicable except as follows:

Documents

Document Sharing Hub

Full document details: IEC 60704-2-14-2024


http://www.avadocuments.com/doc/iec-60704-2-14-2024
http://www.avadocuments.com/doc/iec-60704-2-14-2024

-10 - IEC 60704-2-14:2013+AMD1:2019
+AMD2:2024 CSV © IEC 2024

5.2.1

Replacement:

The temperature is determined with instruments having an accuracy of + 0,5 °C.

6 Operation and location of appliances under test
This clause of Part 1 is applicable except as follows:

6.1 Equipping and pre-conditioning of appliances
6.1.1
Addition:

Loose accessories inside the appliance (e.g. racks or ice-trays) which could unusually vibrate
when empty shall be adjusted or fixed, for example by tape. Doors or lids shall be closed.

If available, adjustable feet shall be adjusted according to the manufacturer’s instructions to
give minimum noise emission.

6.1.3

Replacement:

Prior to noise measurements, the appliance, equipped as for intended use, shall have been in
operation for the running-in for at least 16 h at an ambient temperature as specified in 6.3.

During the running-in the thermostat adjustment has to be ascertained which establishes the
test temperature as specified in 6.4.2.

6.1.4

Replacement:

Immediately before each series of noise measurements, the appliance shall be operated until
a steady state has been reached but at least for three complete running periods.

6.2 Supply of electrical energy and of water or gas

6.2.4 Not applicable.

6.3 Climatic conditions
Modification:

ambient temperature t =23°C+3°C
6.4 Loading and operating of appliances during test
6.4.1
Replacement:

The appliance shall operate without a load (i.e. empty).
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Adjustable slots and openings between different compartments which may be operated by the
user shall be closed.

6.4.2

Replacement:

Feor-determining-To determine the noise emission of an appliance, it shall be operated at the
following compartment internal temperatures.

o Refrigerators
froohteed oo o comenrioni £ 00 L O 10

e Fresh-food storage compartment: + 4 °C + 2 K

e Frozen compartments with individual user adjustable setting:

3- or 4-star compartment -18°C 2K
2-star compartment -12°C 2K
1-star compartment -6°C+x2K
0-star compartment 0°Cxt2K

e Chill compartment with individual user adjustable setting: + 2 °C £ 2 K

e Wine storage or cellar compartment with individual user adjustable setting: 13 K £ 2 K
below ambient temperature. If temperature setting is not possible within this tolerance, the
temperature difference shall be close to 13 K, but in any case, larger than 11 K

e Pantry compartment with individual user adjustable setting: 8 K £ 2 K below ambient
temperature. If temperature setting is not possible within this tolerance, the temperature
difference shall be close to 8 K, but in any case, larger than 6 K

e Frozen, chill, wine storage, cellar and pantry compartments without individual user
adjustable setting: no limitation

e Variable temperature compartment: has to be considered as the compartment type with
the lowest achievable target temperature

These temperatures shall be measured with temperature probes, the sensors of which are
inserted in the centre of solid cylinders made of brass or tin-covered copper having a mass of
25 g with a tolerance of 5 % and of minimum external area (diameter = height-—=—-abeut =
15,2 mm), located in the geometric centre of the—sterage compartments; they shall be
considered to be the mean values over the temperature control cycle.

Combined-Appliances W|th two compressors shaII be tested with both compressors in the
running period
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NOTE-1482 101 In the case of simultaneous running of two compressors, beats are possible.

6.4.3
Replacement:

It is recommended to record the power consumption during operation. From this time history,
the running period of the compressor can be determined.

Defrosting mode is not considered as normal operation. This should be taken into account
when running periods are defined from observing power consumption.

6.5 Location and mounting of appliances
6.5.2 Not applicable.
6.5.3

Modification:
D=1cm=*0,5cm

6.5.5

Addition:

Appliances specified by the manufacturer for building under a counter or for placing under a
worktop between cabinets (under-counter types) shall be built-in according to the
manufacturer’s instructions in an appropriate test enclosure according to Annex B of Part 1.
Regardless of the manufacturer’s instructions, the test enclosure shall have a back plane.

When measuring a device to be built-in, care should be taken that the ventilation around the
appliance is according to the manufacturer’s instructions; this can imply special precautions at
the bottom or top of the test enclosure.

7 Measurement of sound pressure levels
This clause of Part 1 is applicable except as follows:

7.1 Microphone array, measurement surface and RSS location for essentially free-
field conditions over reflecting plane(s)

7.1.3

Replacement:

For floor-standing cabinet-type appliances for placing against a wall, including built-in
appliances of larger size with a height exceeding 2 d, but less than or equal 5 d, the
measurement surface is a parallelepiped with 10 microphone positions, as specified in
Figure 101. Additional measurement positions may be required—according—to—73-2 in
accordance with Clause C.1 of ISO 3744:49942010. The number of microphone positions may
also be reduced-acceording-to-7-4-2 in accordance with Clause C.1 of ISO 3744:49942010.

NOTE 101 The front of the appliance is directed in the direction of the x-axis.

The preferred value of the measurement distance d is 1 m.
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For determining time histories, frequency spectra, etc. of the appliance, the microphone
position no. 7 is recommended for the 10-microphone array.

7.1.5and 7.1.6 Not applicable.

7.4 Measurements
7.4.1
Addition:

The A-weighted time-averaged sound pressure level shall be measured from 1 min after the
start of-a the steady state running period to the end of this—running period. In case of
aperiodic behaviour, the A-weighted, time-averaged sound pressure level shall be measured,
starting from an arbitrary point in time within a running period. In this case, the duration of
one measurement interval is 30 min.

For appliances without compressor the duration of one measurement interval is reduced to at
least 5 min.

To obtain the final result, three consecutive measurements shall be carried out on three
consecutive running periods. In case of aperiodic behaviour, three consecutive
measurements, which are regularly spaced by 15 min intervals, shall be performed within the
same running period. If, in the case of aperiodic behaviour, the running period terminates (i.e.
all compressors stop) prior to having finished all measurements aperiodic behaviour, the
complete measurement is void and shall be repeated within one running period.

The final result will be the logarithmic mean of these three measurements. If; however the
difference between any two of the measurements exceeds 2 dBA, three additional
measurements shall be carried out, and the final result will be the logarithmic mean of the six
measurements.

8 Calculation of sound pressure and sound power levels

This clause of Part 1 is applicable.

9 Information to be recorded
This clause of Part 1 is applicable except as follows:
9.7.3 and 9.7.4 Not applicable.

9.12.5 Not applicable.

10 Information to be reported

This clause of Part 1 is applicable except as follows:
10.3.4 and 10.3.5 Not applicable.

10.3.9 Not applicable.

Addition:
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Co-ordinates of microphone

positions: zA Measurement surface
‘
no X y z i
1 a -b  0,25¢c Reference box :
2 2a 0 0,25¢ 1
3 a b 0,25¢
4 2a -b  0,50¢c
5 2a b 0,50c
6 a -b  0,75¢
7 2a 0 0,75¢c
8 a b 0,75¢
9 2a -b c
10 2a b c A
<

Measurement surface area: IEC 275/13

S =2(2ac + 2ab + bc)

Figure 101 — Measurement surface — parallelepiped — with key microphone positions
for high floor-standing appliances placed against a wall
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Annexes

The annexes of Part 1 apply with the following exception:

Annex A
(normative)

Standard test table

This annex of Part 1 is not applicable.
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