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OF AIRBORNE ACOUSTICAL NOISE -

Part 1: General requirements

2021

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization-eomy
national electrotechnical committees (IEC National Committees). The object of IECNKis "to pr

Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereafter -referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee inte
in |[the subject dealt with may participate in this preparatory work. Internationaly<governmental and
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates g
with the International Organization for Standardization (ISO) in accordancewith conditions determin
agfeement between the two organizations.

The formal decisions or agreements of IEC on technical matters expressy as nearly as possible, an interna
copsensus of opinion on the relevant subjects since each technicah€ommittee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for interndtional use and are accepted by IEC N
Cdmmittees in that sense. While all reasonable efforts are made to ensure that the technical content
Pdblications is accurate, IEC cannot be held responsible for’ the way in which they are used or fg
miginterpretation by any end user.

In|order to promote international uniformity, IEC National Committees undertake to apply IEC Publig
transparently to the maximum extent possible in their national and regional publications. Any diver
between any IEC Publication and the correspondifng national or regional publication shall be clearly indica
the latter.

IEC itself does not provide any attestation 6fyconformity. Independent certification bodies provide conf|
aspessment services and, in some areasj;.access to |[EC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nd liability shall attach to IEC onits directors, employees, servants or agents including individual exper
megmbers of its technical committees and IEC National Committees for any personal injury, property dam
othher damage of any nature whatsoever, whether direct or indirect, or for costs (including legal feeg
expenses arising out oftthe publication, use of, or reliance upon, this IEC Publication or any othg
Pdyblications.

At{ention is drawn,to~the Normative references cited in this publication. Use of the referenced publicati
indispensable fofithe correct application of this publication.

At{ention is drawn to the possibility that some of the elements of this IEC Publication may be the sub
patent rights*lEC shall not be held responsible for identifying any or all such patent rights.

end and in addition to other activities, IEC publishes International Standards, Technical Specificati
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International Standard IEC 60704-1 has been prepared by IEC technical committee 59:
Performance of household and similar electrical appliances.

This fourth edition cancels and replaces the third edition published in 2010. This edition
constitutes a technical revision.

It includes the following significant changes with respect to the previous edition:

a) update of references (especially to ISO standards);

b) revision of requirements on climatic conditions;

C) re

The fext of this International Standard is based on the following documents:

vision of requirements on background noise level.

FDIS Report on voting
59/753/FDIS 59/762/RVD

Full information on the voting for the approval of this InternationalcStandard can be foupd in
the réport on voting indicated in the above table.

This document has been drafted in accordance with the ISQ/IEC Directives, Part 2.

A lis{ of all the parts in the IEC 60704 series, under/the general title Household and similar
electrical appliances — Test code for the determination of airborne acoustical noise, cgn be
found on the IEC website.

The ¢ommittee has decided that the contents~of this document will remain unchanged unfil the
stability date indicated on the IEC websitesunder "http://webstore.iec.ch” in the data related to
the specific document. At this date, the document will be

e rg¢confirmed,

e withdrawn,

e re¢placed by a revised edition, or

e amended.

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
unddrstanding of its contents. Users should therefore print this document using a
colotr printer.
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Although the noise emitted by household appliances does not generally present a hazard to

the hearing of the operator and other exposed persons, the need for standardiz
procedures for the determination of the noise emitted has been recognized for a long

ation
time.

Such procedures should be specified, not only for special types of appliances, but also the

principles should be applicable to the majority of appliances in general use.

Generally, the determination of noise levels is only part of a comprehensive testing procedure
covering many aspects of the properties and performances of the appliance. It is therefore

ent,

important that the requirements for noise measurements (Qll(‘h as test environ
instrymentation, and amount of labour involved)-sheuld be kept at a modest level.

The fesults of noise measurements-wil-be are used for many purposes, for examplé for
decldration, as well as for comparing the noise emitted by a specific applian¢e,to the

hoise
hoise

emitted by other appliances of the same family. In other cases, the results—wil}-be are takg¢n as

a basis for engineering action in the development stages of new pieces lef-equipment,
deciding on means for sound insulation. For all purposes, it is important|to specify proceq
with kKnown accuracy so that the results of measurements taken by .different laboratorieq
be cqmpared.

These conditions have, as far as possible, been taken into account in the preparation o
test | code. The acoustic measuring methods are ‘hased on those describe
ISO $743-1:2010, 1ISO 3743-2:2018 and I1SO 3744:2010,

The |adoption of these methods permits the use! of semihemi-anechoic rooms, sp
beration test rooms and hard-walled test roems. The result of the measurements i

methpds, the results from the determinationwunder free field conditions over a reflecting

are gqual to those obtained in reverberant fields.-Fhe-use-of-intensity-methodsas-deserib

The |use of intensity methods as-described in 1SO 9614-1:1993, ISO 9614-2:1996,
ISO 9614-3:2002 is applicable ynder special conditions, which are described in specific
of th¢ IEC 60704-2 series.

H-sheuld-be-emphasizedithat This test code is concerned with airborne noise only. In
cases, structure-borne_noise, for example transmitted to the adjoining room,—-may can

impoftance.

or in
ures
can
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ecial
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power level of the appliance. Within_the measuring uncertainty specific to fhese
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edin

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

Part 1: General requirements

1 Scope-andobject

T cesne

111 General

This [ part of IEC 60704 applies to electric appliances (including their vaccessorigs or

compgonents) for household and similar use, supplied from mains or from batteries.

By "dimilar use" is understood the use in conditions similar to thosé\found in household§, for

exanjple in inns, coffee houses, tea rooms, hotels, barber or hairdresser shops, laundergttes,

etc., jf not otherwise specified in the IEC 60704-2 series.

This document does not apply to

— appliances, equipment, or machines designed_exelusively for industrial or profesgional
plrposes;

— appliances that are integrated parts of a building or its installations, such as equipment for
a|r conditioning, heating and ventilating.{except household fans, cooker hoods, |free-
standing heating appliances, dehumidifiets, air cleaners, and stand-alone water heaters),
o|l burners for central heating, pumpsfor water supply and for sewage systems;

— separate motors or generators and

— appliances exclusively for outdoor use.

For determining and verifyifg,noise emission values declared in product specifications| see

IEC §0704-3:2019.

Sesleclienton L dioenabeone o melon o cbnn e o0 000 TR panthed conclipel i
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IEC 61260-1:2014, Electroacoustics — Octave-band and fractional-octave-band filters — Part 1:
Specifications

IEC 61672-1:20022013, Electroacoustics — Sound level meters — Part 1: Specifications

ISO 3743-1:49942010, Acoustics — Determination of sound power levels of noise sources —

Engineering methods for small, movable sources in reverberant fields — Part 1: Comparison
methpdforhard-walled-test rooms

ISO $743-2:49942018, Acoustics — Determination of sound power levels of noise-Solirces
using sound pressure — Engineering methods for small, movable sources in reverberant fields
— Paft 2: Methods for special reverberation test rooms

ISO $744:49942010, Acoustics — Determination of sound power levels of noise sources lising
sounf pressure — Engineering method in an essentially free field over a-réflecting plane

ISO 9614-1:1993, Acoustics — Determination of sound ,p@Wer levels of noise sources {ising
sounp intensity — Part 1: Measurement at discrete points

ISO 9614-2:1996, Acoustics — Determination of seund power levels of noise sources lsing
sounf intensity — Part 2: Measurement by scannihg

ISO 9614-3:2002, Acoustics — Determinatjon of sound power levels of noise sources {ising
souny intensity — Part 3: Precision methog for measurement by scanning

ISO $926:49992016, Acoustics = Requirements for the performance and calibratidn of
reference sound sources used forthe determination of sound power levels

ISO 12001:1996, Acoustics, — Noise emitted by machinery and equipment — Rules fof the
drafting and presentation\of a noise test code

3 Terms and-definitions

definjtions ypertinent to the determination of sound power levels—may can be found in

ISO B743<1:2010, 1SO 3743-2:2018 and ISO 3744:2010.

For Lhe purposes of this document, the following terms and definitions apply. Termg and

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp

3.1

measurement time interval

portion or a multiple of an operational period or operational cycle for which the sound power
levels are determined
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3.2

operational period

interval of time during which a specified process is accomplished by the appliance under test
(for example, washing or rinsing or drying for a dishwasher)

3.3

operational cycle
specific sequence of operatlonal perlods occurrlng whrle the applrance under test performs a
complete work cycIe. '

Note 1 to entry: During the operational cycle, each operational period is associated with a specific procgds that
can ogcur only once, or can be repeated (for example, washing and rinsing and drying for a dishwasheg)

3.4
time|history
contihuous recording of the sound pressure level (for a distinct microphone position) |as a
functjon of time, which is obtained during one or more operational perieds of an operafional
cycle

3.5
reference box
hypothetical right parallelepiped terminating on the refleéting plane(s) on which the noise
sour¢e under test is located, that just encloses the source’including all the significant sjpund
radiating components and any test table on which thesource is mounted

[SOURCE: ISO 3744:2010, 3.10, modified — The nate has been omitted.]

3.6
test ¢nclosure
encldsure used for simulating the typicallacoustic built-in or/and mounting conditions
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4 Measurement methods and acoustical environments

4.1 General

This [document is concerned with objective methods of engineering aceuracy grade|2 in
accofdance with 1SO 12001:1996 for determining sound power levgls Ly, expressgd in
deciljels (dB), with reference to a sound power of one picowatt (1 pW);”of airborne acougtical
noisg within the specified frequency range of interest (generallycihcluding the octave-bands
with pentre frequencies from 125 Hz to 8 000 Hz), and for pregcribed operating conditions of
the appliance to be measured.

Methpds for determining sound power levels with precision accuracy grade 1 in accordance
with |SO 12001:1996, as specified for example in ISO 341 and ISO 3745, are not included in
this document. They may, however, be applied S the appropriate test environment| and
instrymentation are available.

NOTE| 1 The noise values obtained under the deScribed conditions of this document will not necegsarily
corregpond to the noise experienced under the operational conditions of practical use.

NOTE| 2 For quality control during productiomngfc., simplified methods can be appropriate. For noise reduction
purpog$es, other measurement methods employing, for example, narrow-band analysis or intensity techpiques
usually have to be applied. These methods 'are not covered by this document.

The fotal noise emitted by maghinery or equipment and radiated in all directions to the space
surrdunding the machine can-be characterized by the sound power of the machine. Withip the
accufacy range of this_document, the sound power of a machine is—essentialy bas|cally
independent of the environment in which the machine is installed

Therg¢fore, the -Concept of sound power level has been chosen for expressing the noise
emisgion of appliances for household and similar purposes.

The [preferred noise emission quantity is the A-weighted sound power level, Ly,, in dB
(re 1|p\Wy.

According to this document, two principal methods exist, the direct method and the
comparison method, as described in 4.2 and 4.3. These two methods can be used
alternatively.

Different types of environments, as described in 4.4, may be used. A part of the IEC 60704-2
series may, if necessary, exclude one or several combinations among those available.

4.2 Direct method

The direct method can be used only for measurements in qualified test environments in
accordance with 1SO 3744:2010 for free field conditions over reflecting plane(s), and in
accordance with 1ISO 3743-2:2018 for special reverberation test rooms.
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this method, the sound power level is determined

2021

— in free field conditions over reflecting plane(s), from time-averaged sound pressure levels
(on a mean-square basis) over the measurement surface and from the area of the
measurement surface, S, or

— in reverberation and special reverberation test rooms, from averaged sound pressure
levels, and from the reverberation time and the volume of the test room.

If fo
poss
inten
3:20(
the |

Thes|
1/3 d
soun

NOTE
and I

4.3

The
ISO

NOTE
compd
refere

With

2 shall be applied. For the intensity method, the standard deviations given, i the pa
FC 60704-2 series and IEC 60704-3:2019 are not applicable unless stated explicitly.

Comparison method

comparison method for measurement is explicitly described in 1ISO 3743-1:2010 a
B743-2:2018.

rison test" for the determination of the envitonmental correction given in A.3 of ISO 3744:2010, by u
hce sound source, the procedure is, in facta comparison method.

a me
the

this method, the sound powerJlevel is determined by comparing the averaged value

eraged values of the sound pressure levels produced in the same room by a calib

a measurement in a free field, reverberation or special reverberation room™i$ not
ble because the appliance cannot be placed or operated in such an envirogmen{, the
5ity method in accordance with ISO 9614-1:1993, 1SO 9614-2:1996, and, SO 9614-

rts of

e methods yield results expressed in A-weighted sound power Jév€ls (and in octavie- or

ctave-band sound power levels, if required) that are calculated\directly from meagured
H pressure levels.

This method can also be used in conjunction with more precise methods, such as those given in ISQ 3741
O 3745.

nd in

The term "comparison method" is not explicitly given in 1SO 3744:2010, but when applying the "absolute

Bing a

5 (on

n-square basis) of the sound pressure levels produced by the source in the test rogm to

rated

reference sound source (RSS) of known sound power output, complying with the requirements

of ISP 6926:2016. The difference in sound pressure levels is equal to the difference in s

powdr levels when conditions are the same for both sets of measurements.

This [method yields results expressed in octave- or 1/3 octave-band sound power levels

the

-weighted{sound power level is calculated from the octave- or 1/3 octave-band s

powdr levels.

To check whether there is a systematic difference between results obtained in diff

ound

and
jound

erent

environments, the use of the comparison method IS recommended.

4.4
4.41
They

- C
- C
- C

Acoustical environments
General requirements and criterion for adequacy of the test environment
are given in the following clauses:

lause 4 of ISO 3743-1:2010 for hard-walled test rooms;
lause 5 of ISO 3743-2:2018 for special reverberation test rooms and

lause 4 of ISO 3744:2010 for free-field conditions over a reflecting plane.

A classification of different types of noise is given in ISO 12001:1996. The method specified
in 1ISO 3744:2010 is suitable for measurements of all types of noise emitted by household
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appliances. The methods specified in ISO 3743-1:2010 and ISO 3743-2:2018 are suitable for
all types of noise, except for sources of impulsive noise consisting of short-duration noise
bursts. This will be taken into account in the preparation of parts of the IEC 60704-2 series.

The method specified in ISO 3744:2010 is applicable to noise sources of any size. Limitations
for the size of the source are given in 4.2 of I1SO 3743-1:2010 and in Clause 5 of
ISO 3743-2:2018. This will be taken into account in the preparation of parts of the
IEC 60704-2 series.

NOTE For free-field conditions over a reflecting plane, the absolute comparison test for the qualification of the
environment, described in Clause A.32 of ISO 3744:2010, is preferred.

Guidelines for the design of simple test rooms with free-field conditions are given in Anngx C.

Guidelines for the design of a suitable special reverberation test room are\ givgn in
ISO $743-2:2018, Annex A.

4.4.2 Criterion for background noise level

Requirements for the background noise level are given in 4.5 of 1SO~3743-1:2010, in §.5 of
ISO $743-2:2018 and in 4.2 of ISO 3744:2010. Averaged over the\microphone positiong, the
background noise level shall be at least 6 dB below, and preferably more than 15 dB bglow,
the spund pressure level to be measured.

NOTE]| If the difference between the sound pressure levels of the background noise and the appliance ngise is
less than 6 dB, see 8.2.

4.4.3 Environmental conditions

Envinonmental conditions having an adverse: effect on the microphone used forl the
meagurements (for example, strong electric-or magnetic fields, wind, impingement of air
discHarge from the equipment being tested; high or low temperatures) shall be avoidgd by
propér selection or positioning of the microphone.

The fnstructions of the manufacturers of the measurement instruments regarding adyerse
envirpnmental conditions shall be-followed. The microphone shall always be oriented in|such
a waly that the angle of incidence of the sound waves is that for which the microphope is
calibfated.

4.5 Measurement uncertainties
4.51 General

The fstimated) values of the standard deviations of reproducibility of sound power Igvels
mingdNin accordance with this document are given in 9.1 of ISO 3743-1:2010, in 11.1 of
ISO $743-2:2018 and in 9.1 of ISO 3744:2010. But for a particular family of appliancgs of

; - . o o mE 11 be
smaller than these values. Hence, in the IEC 60704-2 series, standard deviations smaller than
those listed in ISO standards can be stated if substantiation is available from the results of
suitable interlaboratory tests.

In the case of discrepancies between the measurements where the results normally remain
inside the foreseen standard deviation, it can be helpful to perform measurements according
to the upper grade of accuracy: grade 1, laboratory or precision, as described in ISO 3741 or
ISO 3745.

4.5.2 Standard deviations on repeatability and reproducibility and standard
deviations related to declaration and verification

The standard deviations on repeatability and reproducibility of sound power levels determined
in accordance with this document are indicated in tables in the IEC 60704-2 series and in
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IEC 60704-3. Tables in the IEC 60704-2 series are given in the format shown in Table 1.
Values (X,X) are given to one decimal place.

Table 1 — Standard deviations of sound power levels

Standard deviation (dB)

o, (repeatability) og (reproducibility)

X, X X, X

Stanglard deviations (on production, total and reference) for the purpose of determinind and
verifying declared noise emission values in accordance with IEC 60704-3 are provided“ip the
IEC $0704-2 series and in IEC 60704-3. Tables in the IEC 60704-2 series are diyeh in the
format shown in Table 2. Values are given to one decimal place.

Table 2 — Standard deviations for declaration and verification

Standard deviation (dB)

op (production) o (total) oy, (reference)

X, X X, X X, X

5 Instrumentation

5.1 Instrumentation for measuring acoustical\data

Reqgyirements for the instrumentation system<and for its calibration are given in Clausg 5 of
ISO $743-1:2010, in Clause 7 of ISO 3743-2+2018 and in Clause 5 of ISO 3744:2010.

The |nstrumentation system shall meet the requirements for a type 1 instrument laid doyn in
IEC §1672-1:2013, in accordance with the basic standard used. For measurements in ocfave-
and |1/3 octave-bands, the Jdnstrumentation system shall meet the requirements of
IEC 61260-1:2014.

RSS|shall meet the requirements of ISO 6926:2016, and shall be calibrated annually.

5.2 | Instrumentation for measuring climatic conditions

5.21 Thetemperature is determined with instruments having an accuracy of +1 °C.

5.2.2 The relative humidity is determined with instruments having an absolute accuracy of
12 %| within the measuring range. |C

5.2.3 The absolute air pressure is determined with instruments having an accuracy of
+0,5 kPa.

5.3 Instrumentation for measuring operating conditions

5.3.1 The voltage at the plug of the cable or cord of mains-powered appliances is
measured with voltmeters having an accuracy of class 0,5 instruments.

5.3.2 The voltage at the battery terminals of battery-powered appliances is measured with
voltmeters having an accuracy of class 0,5 instruments.

5.3.3 The rotational speed of motors, attachments, etc. is measured, if necessary, with
speed indicators having an accuracy of +1 % of full scale.
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6 Operation and location of appliances under test

6.1 Equipping and pre-conditioning of appliances

6.1.1 The appliance is equipped with attachments, accessories, etc. as delivered by the
manufacturer for the intended use or function.

6.1.2 Care shall be taken to ensure that any auxiliary equipment (such as electrical
conduits or cables, piping for water supply or drainage, air ducts, etc.) necessary for the
operation of the appliance, does not radiate a significant amount of sound-energy into the test
environment or change the sound output of the appliance.-Guidelines—are-given-in6-4of1SO
3743H11S0-3743-2-and1SO-3744- Guidelines are given in 6.2 of ISO 3743-1:2010, im\ §.4 of
ISO $743-2:2018 and in 6.2 1SO 3744:2010.

6.1.3 Prior to noise measurements, the appliance, equipped as for intended use, |shall
have|been in operation long enough to prevent excessive noise due to partscnot being rup -in.
Running-in should take place at the highest speed setting, if any, and’ unless othefwise
stated, without load. The relevant part of IEC 60704-2 series-shall-indicate indicates the|total
period for running-in and the rated operating times unless the manufacturer| has
recommended otherwise.

6.1.4 Immediately before each series of noise measurements; the appliance, equippgd as
for the intended use, is operated for stabilizing at the highest'speed setting, if any, and upless
othenwise stated, without load, as indicated in the relevant(part of the IEC 60704-2 series|or in
accofdance with the manufacturer's instructions.

6.2 | Supply of electric energy and of water or\gas

6.2.1 Appliances with mains powered electric motor(s) are supplied at rated voltage and at
rated frequency. Appliances designed for D€ only are supplied with DC. If a voltage range
and/gr a frequency range are indicated, then the supply voltage and/or frequency shall be the
nomipal system voltage and/or system~frequency of the country in which the applianpe is
intended to be used. Tolerances shall not exceed +2 % for voltage and 1 % for freqyency
throughout the test.

The pominal system voltage‘\ahd its values are defined in IEC 60038:2009.

If thg rated voltage of 'a'mains supplied appliance differs from the nominal system voltage as
comrpon in the country of use, measurements should be carried out at the nominal voltage as
comrpon in the country of use.

The pupply‘\veltage is measured at the plug of a non-detachable cable or cord, or at the
applipncerinlet if a detachable cable is provided, but in no case at the entrance of extension
cablgs‘of,cords.

6.2.2 Appliances with battery-powered electric motor(s) are started, for noise
measurements, with full-charged batteries as specified by the manufacturer, and the
measurements are interrupted when the battery voltage under load has dropped for lead-acid
batteries to 0,9 times, and for other batteries to 0,8 times, the battery voltage under load at
the beginning of the test.

The battery voltage is measured at the battery terminals, if applicable.

6.2.3 Appliances incorporating heating, either electric or gas, may be operated without
heating, if the heating does not change the noise emission of the appliance.
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6.2.4 The water and/or gas supply, if any, shall be as specified by the manufacturer.

If not specified by the manufacturer, the water supply pressure shall be 240 kPa + 50 kPa, the
temperature of cold water shall be 15 °C + 2 °C and the temperature of hot water shall be
55 °C £+ 2 °C, unless otherwise specified in the relevant part of the IEC 60704-2 series.

NOTE When, in some countries, the water supply pressure/temperature differs from the water
supply pressure/temperature of the country concerned, measurements carried out at rated
pressure/temperature—may can be misleading for the consumer. In this case, additional
measurements-may can be necessary. If the test pressure/temperature differs from the rated
pressure/temperature, this should be reported.

6.3 Climatic conditions

In general, household appliances (unless otherwise specified for a special family] are
operated under the following climatic conditions:

ambip = 2 2
relati i = 9 S
atmopphericpressure———p, ——=—96-kPa—10kPa
ambient temperature 18 °C to 28 °C

relative humidity 25 % to 70 %

atmoppheric pressure 86 kPa to 106 kPa

6.4 | Loading and operating of appliances during tests

6.4.1 General requirements are given in 6357 of 1SO 3743-1:2010, in 8.5 of ISO 3743-
2:2018 and in 6.6 of 1ISO 3744:2010. For the<purpose of establishing a noise test codq, the
following guidelines are given, unless otherwise specified in the relevant part of the
IEC §0704-2 series.

use but, in every case, preference has to be given to simple conditions providing satisfactory

In giineral, the loading and operating conditions should, as far as practicable, simulate ngrmal
repeatability and reproducibility.

The presence of an operator should be avoided. An operator shall be present only if the
applifation of the lodd)is not practicable without an operator. This operator shall not |wear
abnofmally sound_aksorptive clothing that might influence the sound measurements.

6.4.2 For ~determining noise emission of an appliance, the loading and operating
cond|tions,.if.not specified for a particular category of appliances in the relevant part df the
IEC 6070442 series, shall be restricted to one single condition, except for appliances| with
multipleCmain functions of long duration and for multi-purpose appliances, where one or
sevefrat—comnditions Tmay bespecified—However, the specified—conditiomstatt—be—that—which
produces the highest noise emission value.

The idling condition may be chosen as the sole condition for determining noise emission of
the appliance if it is typical and steady and if the reproducibility with the loading condition is
poor.

For appliances provided with speed control, in general the highest speed setting is used.
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6.4.3 Appliances operated during normal use in operational cycles are operated likewise
for determining noise emission, taking measurements during appropriate parts of the
operational cycles of the main functions.

NOTE It is recommended to record the A-weighted sound pressure level during the operational
cycle(s) — time history — at one of the microphone positions, preferably in front of the
appliance to be tested.

6.4.4 When applying loading and operating conditions for determining noise emission, care
shall be taken to avoid possible overheating of the appliance under test. Rated operating and
resting times and/or the manufacturer's instructions shall be followed.

6.5 | Location and mounting of appliances

6.5.1 Thobecleroendiiomonic e B 0 cpndl B o Lo DD oL [0 D0 0 o
he 'Frlln\nlnrl Eor the purpose of establishing-a noise-test co ode The 'Fnlln\ulnn duidelines—are
24 veo—0F e PpuUpPoSe o eSaniSHRIgGahoiSe tesSt-CoaGe gogtHaeHhes alre

,—umess—e%hem%e—speetﬂed—m—paﬁ—} The basic requirements jin 6.3 and 6{4 of
ISO $743-1:2010, in 8.2 and 8.3 of ISO 3743-2:2018 and in 6.3 and 6.4 of 1SO 3744:2010
shall| be followed. The following guidelines are given, unless othérwise specified in the
relevant part of the IEC 60704-2 series.

6.5.2 Floor-standing appliances, counter-top or table-type/appliances, are placed in|their
normfal position directly, without any resilient means other\than those incorporated in the
applipnce:

— e¢ither on the floor of the hard-walled test roomor of the special reverberation test foom
with a minimum distance of 1 m between any surface (including protruding parts)
of the appliance and the nearest walk

- or on the reflecting plane of the free field environment, taking into account the
shape and size of the specified.measurement surface.

Stangl-type appliances (such as applian¢es designed for use on a stand, for example/| hair
drying hoods) are placed on the stand supplied with the appliance, or on a stand constriicted
in acpordance with the manufacturer's instructions.

NOTEl Sound radiation due to)possible vibrations of the piece of floor covering—must shjll be
preanted. The piece of floor covering is considered to be a part of the appliance under|test,
and its possible influence‘on the acoustical characteristics of the test environment is not faken
into account.

Tablg-top appliances, where a table is required for operation, are placed in the centre gf the

ed or

The base of the test fixture is placed on an intermediate resilient means (having no influence
on the airborne noise emitted by the appliance under test), so that structure-borne noise is
not transmitted from the appliance, and is located

— either on the floor of the hard-walled test room or of the special reverberation test room
with a minimum distance of 1 m between any surface (including protruding parts)
of the appliance and the nearest wall;

- or on the reflecting plane of the free field environment, taking into account the
shape and size of the specified measurement surface.

NoTFE Care should be taken to ensure that the means of suspension or clamping do not
change the sound output of the appliance, for example radiated by the floor, or by
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suppressing or emphasizing special modes of vibration of the body of the appliance, or by
covering radiating surfaces, air intakes, etc.

6.5.4 Floor standing appliances, including cabinets or counters or test enclosures for
building-in or under counter types, for placing against a wall, are placed in normal position,
with a distance of D =10 cm £ 1 cm between the back of the appliance and a vertical wall or
plane, directly, without any resilient means other than those incorporated in the appliance:

— either on the floor of the hard-walled test room or of the special reverberation test room
with the mentioned distance from a wall and with a minimum distance of 1,5 m
between any other surface of the appliance or of the cabinet or the counter from

(L theTrearesttomer of theToorT;

- r

on a horizontal reflecting plane in the free-field environment andswith the
mentioned distance between the back of the appliance and the verticalrefldcting
plane. The minimum size of this vertical plane shall be at least equal to thg size
of the projection of the measurement surface. The acoustic absorption
coefficient of the vertical reflecting plane shall be smaller-than 0,06 in the
frequency range of interest.

The distance between the vertical reflecting plane and the appliance\shall be establishg¢d by
placipg the appliance in direct contact with the vertical reflecting-plane and then mov|ng it
away| to the distance D. Care should be taken to avoid any ,direct contact between the
applipnce (including protruding parts, worktops, spacers, .etc.) and the vertical refldcting
plang.

6.5.5 Wall-mounted appliances, including their accessories, if any, are fastened or he'lld by
an dppropriate fixture in close contact, without{any resilient means other than those
incorporated in the appliance:

- Iither on a wall of the hard-walled test\feom or of the special reverberation test ropm;

r on a vertical reflecting planeuin the free field environment. The minimum sige of
this vertical plane shall ;be’ at least equal to the size of the projection of the
measurement surface. The acoustic absorption coefficient of the vertical
reflecting plane shall’be smaller than 0,06.

Thenll:eight of the lowest edge of'the appliance from the floor shall be fixed in accordancqg with
the mpanufacturer's instructions.

The location of the appliance (fastened or held in an appropriate fixture) as for floor-stapding
appliances (see 6.5.2) may be adopted, if preliminary investigation has shown that the
resulfing sound.power level value is not significantly different from that determined with the
locat|on prescribed in this subclause.

6.5.6) , Appliances to be built-in are built-in in accordance with the manufactyrer’'s
installation instructions in an appropriate test enclosure in accordance with Annex B.

The manufacturer’s instructions regarding installation and use of the appliance shall be
followed. The front edge of the appliance (including the door) shall be aligned with the front
edge of the test enclosure. If the manufacturer’s installation instructions provide for a skirting
board at the lower front side of the appliance, the test enclosure shall be provided with a
skirting board of the maximum height compatible with the door assembly and of the same
material and thickness as the test enclosure.

Care should be taken to ensure that no structure-borne noise is transmitted to the test
enclosure.

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

At the rear left-hand or right-hand corner of the test enclosure, a cut-out at a minimum size
shall be provided to enable, for example, power supply, water supply and drainage. This cut-
out shall be sealed to avoid any noise leakage.

If necessary, the test enclosure shall be provided with ventilation openings in accordance with
the manufacturer’s instructions.

The test-enclosure—with-the—appliance-shallbe-placed-inaccordancewith- 652 654 0r6.5.5
P P oo~ .0.90.

If doprs are protruding, the test enclosure shall be provided with a base shelf lying_op the
refle¢ting plane. The thickness of the base shelf shall be adapted to allow the opening gf the
protriding door. Care shall be taken that the base shelf does not transmit any structure-gorne
noisqg to the-appliance test enclosure.

Appliances to be integrated shall be installed in the same conditions as built:in appliancgs. In
additjon, they shall be equipped, in accordance with the manufacturer{s’ instructions, with a
door|assembly of the maximum surface allowed by the manufacturer, and of the gsame
material and thickness as the test enclosure.

7 Measurement of sound pressure levels

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

2021

positions: z . Reference box
No. «x y z Measurement surface
1 a 0 0,5¢
2 0 b 0,5 ¢
3 -a 0 0,5 ¢
4 0 -b 0,5 ¢
5 a b c
6 -a b c
7 -a -b c
8 -b c
9 0 0 ¢
Meagurement surface area:

7.1.3
built-
posit
meag
Anng
with

IEC
(2bc+2-a-c+2-a-b)

Figure 1 — Measurement surface — parallelepiped — with key
microphone positions, for floor free-standing appliances

urement positions can be required in atcordance with 8.1.2 of 1SO 3744:2010
x C of ISO 3744:2010. The number of.miérophones can also be reduced in accord
B.1.2 of ISO 3744:2010 and Annex C ofN'SO 3744:2010.

The preferred value of the measuremeht distance d is 1 m.

For d
no. 1

This

NOTE

NOTE]
upwar

etermining time histories, dt€quency spectra, etc. of the appliance, microphone po
is recommended for the six-microphone array.

measurement surfaese can also be used for wall-mounted appliances.

1 The front oftthe appliance is directed in the direction of the x-axis.

2 In this-eas€, the x and y axes are located in the vertical reflecting plane, with the x-axis directed ve
s and the.front of the appliance being directed in the direction of the z-axis.

n appliances, the measurement surface is\/a” parallelepiped, with six microphone

For floor-standing or counter-type applianc€s)for placing against a wall, incI]Ading
ons, as specified in 7.2.4 of ISO 3744:2010:and in Figure 2 of this document. Addifional

and
ance

Bition

tically



https://iecnorm.com/api/?name=86f0a1f382be8e969cac066d58d99eb7

IEC 60704-1:2021 RLV © IEC 2021 - 23 -

Coordinates of microphone

positions:
No. «x y z
1 2-a 0 0,5¢
2 a b 0,5¢
3 a -b 0,5-¢
4 2:a b c
5 2a -b ¢
6 a 0 ¢

Meagurement surface area:

S=4(2-a-c+2-ab+b-c)

Figure 2 — Measurement surface — parallelepiped — with Key microphone positions,
for floor standing appliances placed agdinst a wall

7.1. For floor-standing cabinet-type appliances for¢placing against a wall, including puilt-
in appliances of larger size with a height exceedingl2) @, but less than or equal to 5 d, the
meaqurement surface is a parallelepiped with .18 microphone positions as specified in
Figure 3. The points 9 and 10 are suppressed whe&h not practicable (for example, applignces
in contact with the ceiling). Additional measurement positions can be required in accordance
with B.1.2 ISO 3744:2010 and Annex C of NSO 3744:2010. The number of microphoneg can
also pe reduced in accordance with 8.1.2 of ISO 3744:2010 and Annex C of ISO 3744:2010.

NOTE| The front of the appliance is directed indthe direction of the x-axis.

The preferred value of the measurement distance d is 1 m.

For determining time histories, frequency spectra, etc. of the appliance, microphone position
no. 7|is recommended fokthe 10-microphone array.
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Coordinates of microphone
positions:
No. «x y z Reference box Measurement surface
1 a -b 0,25 ¢
2 2a 0 0,25 ¢
3 a b 0,25 ¢
4 2a -b 0,50 ‘¢
5 2a b 0,50 ‘¢
6 a -b 0,75 ¢ b,
! 1/
7 2a 0 0,75 ¢ | v
e
8 a b 0,75 ¢ A :
7 |
9 2a -b c - - _ .L'
1 m
19 24 b ¢ ’I
42
-o—
.o

Measy
§=2

For aq

ceiling:

7.1.5
appli
exce
meagq
ISO
can
numi
ISO

If th

Figure 3 — Measurement surface = parallelepiped — with key microphone position

rement surface area:

2ac+2-ab+b-c)

pliances reaching the G
9 and 10 are

pssed.

2:a-c+b-c)

for high floor-standing appliances placed against a wall

hnces (mounted in test _fixtures), with each of the dimensions of the reference bo
bding 0,7 m, and placed during measurements on the horizontal reflecting plang
urement surfaceiSta hemisphere with 10 microphone positions, as specified in 7.4
744:2010 andrshown in Figure 4 of this document. Additional measurement pos
be required o dccordance with 8.1.1 of ISO 3744:2010. In special cases, a diff
er and arrangement of microphone positions can be used, if the requirements in 8.1
B744:2070,are satisfied.

e sreference box has a dimension exceeding 0,7 m, the microphone array

meas

For counter-top or table-type appliances, floor-treatment appliances and handheld

K not
, the
.3 of
tions
erent
.1 of

and

ureément surface described in 7.1.2 of this document shall be used.

The radius r, of the hemispherical measurement surface preferably shall be equal to 2 m, but
in any case not less than 1,5 m.

NOTE The front of the appliance, unless otherwise specified in the relevant part of IEC 60704-2 series, is directed
in the direction of the x-axis. For determining time histories, frequency spectra, etc. of the appliance, microphone
position no.8 is recommended for the 10-microphone array.
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Coordinates of microphone positions:

No. x/R y/R z/R

1 -0,99 0 0,15
2 0,50 -0,86 0,15
3 0,50 0,86 0,15
4 -0,45 0,77 0,45
5 -0,45 -0,77 0,45
6 0,89 0 0,45
7 0,33 0,57 0,75
8 -0,66 0 0,75
9 0,33 -0,57 0,75
10 0 0 1,0

Measyrement surface area:

S=2{n-R2
10
A
8 I 7~9
| © A
Measurement surface 4n5 ‘ 6 5 ~
I ' 5Tk 5 T
l ;\ 2— k S
1 . 2.3 °y 2
QO o
vl \ Yy vy
~ I/ 2 \

Reference box

Measurement surface

Reference box

IEC

Figure 4 — Measurement surface — hemisphere — with key microphone positions,
for hand-held, table type and floor-treatment appliances
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7.1.6 For small floor-standing appliances for placing against a wall (for example shoe-
polishers), with the dimensions of the reference box, /4, and /3 each not exceeding 0,4 m and
I not exceeding 0,8 m, the measurement surface is a quarter-sphere with five microphone
positions, as specified in 8.1.1 of ISO 3744:2010 and shown in Figure 5 of this document.

For determining time histories, frequency spectra, etc. of the appliance, microphone position
no.6 is recommended for the five-microphone array.

Coordinates of microphone positions:

N

No. x/R y/R z/R

2 0,50 -0,86 0,15
3 0,50 0,86 0,15
6 0,89 0 0,45
7 0,33 0,57 0,75
9 0,33 -0,57 0,75

Measyrement surface area:

S=nR?2

iy,
B 0,99r o
089 _
0,66r
A
7.9
~ A
7 =
). =
6\ | & °
F— N o
23 Sy ¢
QO (=)
\

T

N

EC

Figure 5 — Measurement surface — quarter-sphere — with key microphone positions,

for small floor-standing appliances placed against a wall
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71.7 For stand-type appliances, with the height of the geometric centre of the reference
box above the floor exceeding in normal use 1,0 m, the measurement surface is a
parallelepiped with five microphone positions as specified in Figure 6, centred in the middle of
the reference box. Four positions are regularly spaced at 1 m from the outlines of the
appliance, in a plane going through its geometrical centre and parallel to the reflecting plane;
the fifth position shall be situated at a distance of 1 m from the above described plane. The
co-ordinate system describing the microphone positions is located with the x- and y-axes in
the horizontal reflecting plane and the z-axis at a right angle to it.

In general, the number of measuring points is sufficient if the difference, in dB, between the
maximum and minimum measured sound pressure levels is less than 5 dB. If this condition is
not fTfTed, 1T IS necessary 1o carry out measurements In jour addiiional poinis © t&a, as
descfibed in Figure 6.

\%

The front of the appliance, unless otherwise specified in the relevant part NEC 60704-2
seriep, is directed in the direction of the x-axis. For determining time hi?@ s, freqyency
specfra, etc. of the appliance, microphone position no.1 is recommended. ,\

4

-
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Coordinates of microphone positions:

No. «x y z
1 0 c-1m
2 b c-1m
3 -a 0 c-1m
4 -b c-1m
5 0 c
6 a b c
7 -a b c
8 -a -b c
9 a -b c
Measyrement surface area:
S=4(a-b+b-c+*c-a)
24 Main axis of the appliance
|/
7 | 6
Geometrical centre
of the appliance
8
A
3
Q
-4 e - —
7 X
// \
Y .~
- IEC
where
c is the height, in m, of the measurement surface (normally equal to the height of the geometrical centre of
the appliance above the reflecting plane, enlarged by 1 m);
2-a is the width, in m, of the measurement surface (normally equal to the width of the appliance, enlarged by
2 m);
2-b is the length, in m, of the measurement surface (normally equal to the maximum dimension of the

appliance, enlarged by 2 m).

Figure 6 — Measurement surface — parallelepiped — with five
or nine microphone positions for stand-type appliances
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7.1.8 If the appliance under test emits steady noise, it is permissible to measure the
surface sound pressure level by traversing a microphone along measurement paths, instead
of at individual microphone positions, as described in 7.4.3 of this document and in Annex B
and Annex C of ISO 3744:2010.

7.1.9 Guidelines for the location of the RSS are given in Annex A of ISO 3744:2010.

7.2 Microphone array and RSS location in hard-walled test rooms

The requirements in Clause 7 of ISO 3743-1:2010 shall be followed.

NOoTEH In general, at least three microphone positions should be used.

ath- accordingto 74 of 1SO 3743-1 will often bd-more
;A CCorGHIg 1040+ Ho—+—WH—OoORe R 6 Mofre

NOTE}3 According to 7.2 of 1ISO 3743-1:2010, the hard-walled test room js more suitable for
sourg¢es not designed to be placed on the floor against a wall or to be wall-mounted. Should
the spurce under test be closer than 1 m-frem to the wall, the RSS-must'shall not be placed at
the plosition of the source, but at a position on the floor 1 m from the-wall.

7.3 | Microphone array and RSS location in special reverberation test rooms

The fequirements-ef7Z4-to-7-7 in Clause 9 of ISO 3743-2:2048 shall be followed.

NOTE+ In general, the number of microphone positions N, = 6 and the number of sgurce
locatlons Ng = 1.

NoTEl2 A change of these numbers depends(on the results of a preliminary measurement in
accofdance with-~-4 9.4 of ISO 3743-2:2018.

4,0 dB, in order to reduce the effort(of measuring in a special reverberation test room, the use
of a[moving microphone instead of 12 individual microphone positions is recommended;
alterpatively, measurements undér free field conditions-might can be preferable.

When, according to these preliminaty investigations, the standard deviation §); is }bove

NOTE[3 The use of a movingnmicrophone traversing a path, in accordance with-7-6 9.6 of ISO 3743-2:2018}wiH is
often-be more convenient thanthe use of a number of fixed microphones.

In ggneral, the RSS+used for the comparison method is measured with the same microphone
array| and with thieisame number of source locations as used for the appliance under test| The
RSS|is located<on the floor so that the projection of the centre of its reference box coingides
with the projection of the centre of the reference box of the appliance under test.

7.4 Measurements

7.41 For measurements in free-field conditions over a reflecting plane, the requirements
of 75 in 4.1, Clause 5 and 8.2.1 of ISO 3744:2010 shall be followed; for measurements in
hard-walled test rooms, the requirements in Clause 7 of ISO 3743-1:2010 shall be followed;
for measurements in special reverberation test rooms, the requirements in Clause—7 9 of
ISO 3743-2:2018 shall be followed.

The time-average sound pressure level has to be observed at each microphone position over
a typical period of operation of the appliance. For noise that varies with time, the period of
observation shall be specified carefully.

In the case of a moving microphone, the integration time should include at least one full
traverse for measurements in accordance with ISO 3743-1:2010 or ISO 3743-2:2018, and at
least two full traverses for measurements in accordance with ISO 3744:2010.
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NOTE The measurement time interval can be chosen to be representative of the period of maximum noise level.

7.4.2 The following data shall be measured and considered when using the comparison
method in hard-walled test rooms, or in special reverberation test rooms:

— time-averaged octave- or 1/3 octave-band sound pressure levels at each microphone
position (or each traverse) during operation of the appliance under test;

— time-averaged octave- or 1/3 octave-band sound pressure levels at each microphone
position (or each traverse) when the RSS is operating;

— time-averaged octave- or 1/3 octave-band sound pressure levels produced by the
background noise.

7.4.3 The following data shall be measured and considered for measurements in_freg| field
cond|tions over a reflecting plane, or when using the direct method in special reverberation
test nooms:

— Abrweighted or octave- or 1/3 octave-band time-averaged sound pressure levels during
operation of the appliance under test;

— Atweighted or octave- or 1/3 octave-band time-averaged sound pressure levels produced
by the background noise.

7.4.4 If,—due owing to simple instrumentation or—due owing to the properties of the
applipnce under test, an observer has to be present, he shall be at least 0,5 m from the
micrgphone in use, on the side away from the appliance under test.

8 (Calculation of sound pressure and sound power levels

8.1 General

For measurements in hard-walled test rooms, the requirements—ef78-and in Clausel 8 of
ISO 3743-1:2010 shall be followed. For-fmeasurements in special reverberation test rgoms,
the requirements-of 7-8-and-Clause-8 {n"Clause 10 of ISO 3743-2:2018 shall be followed. For
meagurements in free-field conditions over a reflecting plane, the requirements in 8{2 of
ISO $744:2010 shall be followed.

8.2 | Corrections for background noise levels
If thg background noisetlevels, L °*, are more than 6 dB below the measured sound pregsure

levels, L ', the vatues of L_ " shall be corrected to take into account the influenge of
background noisetwThe correcfed value, L, is given by

0,1L," 0,1L,""
Lp=10-lg(10 »' _10% " )QB—éRef—f_lQ—&Ra—)

L, =10-zg(10°’1'LP' —100’“1’”) dB (re 20 uPa) (2)

For measurements in hard-walled test rooms or in special reverberation test rooms, this
formula applies to the sound pressure levels measured at each microphone position, before
calculating the sound pressure level averaged over the microphone positions.

For measurements in free-field conditions over a reflecting plane, Formula (2) applies to the
sound pressure level averaged over the microphone positions (see 8.4).

When the background noise levels are more than 15 dB below the sound pressure levels with
the source operating, no correction is made.
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Even if the measurement is invalid for one or more frequency bands, it can still be valid for
the A-weighted value, provided that the difference between LpA’ and LpA” is greater than
6 dB.

If it can be demonstrated that the absolute criteria for background noise is fulfilled and the
background noise levels in the test room at the time of the measurements are less than or
equal to those given in 4.2.2 of ISO 3744:2010 for all bands within the frequency range of
interest, the measurements can be taken as having met the background noise requirements of
this document, even if the 6 dB requirement is not met for all bands. It can be assumed that
the source emits little or no measurable noise in these frequency bands, and that the data
reported represent an upper bound to the sound power level in these bands.

If thl 6 dB criterion is not satisfied and the absolute criteria for background naise,’i$ not
fulfilled, the accuracy of the result(s) is reduced. No correction for those levels is¢allowed if
the measurements are made in hard-walled rooms or in special reverberation test\srooms}| and
for measurements made in free field over a reflecting plane, a maximum correction of 1|3 dB
can be subtracted from the measured values. The results may, however, be-reported and may
be ugeful in determining an upper bound to the sound power level of the appliance under|test.
If su¢h data are reported, it shall be clearly stated in the text of the report, as well as ip the
graplLs and tables of results, that the background noise requirements of this document [have
not been fulfilled.

8.3 Corrections for the test environment

For Jmeasurements in free-field conditions over a {reflecting plane, the environmental
corregction K, (see-Anrnex-A-and-8-4-and-8-5 8.2.4 ad Annex A of ISO 3744:2010) is applied
to the sound pressure level averaged over the measurement surface, calculated accordipg to
the ejquation given in-8-4 8.2.4 of ISO 3744:2010.

The |environmental correction is assumedi\to be zero for measurements made in hemi-
anechoic rooms which meet the requiremehts of ISO 3745.

8.4 | Calculation of sound pressure level averaged over the microphone positions

For the A-weighted sound pressure level or the level in each band of interest, an averaged
soungd pressure level over thevmicrophone positions is calculated from the measured sjound
presgure levels, using the following equation:

L —10ugl 13710% s | gg 20 uP
pm = 1019 NZ% (re 20 pPa)
=

wherp

Lym fs—the—sound pressure levelaveraged—over—the—microphone—positiens—oer—eover the
measurement surface, in dB, re 20 yPa;

L,; is the sound pressure level resulting from the i-th microphone position, in dB, re
20 pPa;

N is the number of microphone positions (multiplied if necessary in reverberant field

conditions by the number of source locations).
8.5 Calculation of sound power levels with the comparison method

For measurements in hard-walled test rooms or in special reverberation test rooms, the sound
power level of the appliance under test, Ly, is calculated in each octave- or 1/3 octave-band
within the frequency range of interest, using the equation

{:W_"':W(R_S"STL_(R"S'ST"L_(KTT— b p(AT) &B—(Ref—1-pW)
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Ly = LyRrss)* (LyaT) - LpRss))

where

Lyrss) s the calibrated sound power level of the RSS, in dB (re 1 pW);

L,rss) is the sound pressure level of the RSS averaged (energy basis) over the
microphone positions or the microphone path, in dB (re 20 yPa);

LyaT) is the sound pressure level of the appliance under test averaged (energy basis)

avar-th. ek haon o —ih ek baon th o AD (rn ON Do)
OVvVeT T T T T T oy T oo (T Z0 dt ays

Then|, the A-weighted sound power level is calculated from the equation

Lya :1o.|g{21o°'1'(LW’f”f)J dB (re 1 pW)
j

=
>
0]
=
1)

LWJ. is the octave-band level, in band j, in dB (re 1 pW);

A; is the A-weighted value of the midband frequency of octave- or 1/3 octave-bgdnd j,
as given in Table-4 B.1 of ISO 3743-1:2010.

8.6 | Calculation of sound power levels in free field conditions over a reflecting pljne
The pound power level of the appliance underitest Ly, is calculated from the value of the

surface sound pressure level determined in.accordance with 8.4, corrected from K, and K,
(see 8.2 and 8.3) and from the area of the measurement surface, S, as follows:

S
Ly = K& +1O-Ig(S—] dB—(Ref1-pW)

0
wherp
Lyme is the A-weighted or frequency band surface sound pressure level in accordance with
8.4, corrected) from background noise and from environmental correction K,, ih dB
(re 20 pPa);
S is thecarea of the measurement surface in m2;
So isAm?2.

8.7 Calculation of A-weighted sound power level with the direct method in special
reverberation test rooms

The A-weighted sound power level of the appliance under test L, is calculated from the
value of the mean sound pressure level over the microphone positions determined in
accordance with 8.4 and the properties of the reverberation test room, as follows:

[N 4
/ _ 10lg—+10lg—13-dB{(Ref 1 pW)
a To Vo

Lya = Lyma -{1049(;—2‘}1049[;—0]-13J dB
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tions

where

Lyma is the A-weighted sound pressure level averaged in dB over the microphone posi
in accordance with 8.4 in dB (re 20 pyPa);

Ty is the nominal reverberation time of the test room in seconds;

Ty is 1s;

14 is the volume of the test room in cubic metres;

Vo is 1 m3.

9 Ipfermationto-berecorded

9.1

9.1.1

9.1.2

9.1.3
meas

9.1.4

9.1.5
IEC ¢

9.2
9.2.1

9.2.2

9.2.3

9.2.4

9.2.5

9.2.6
press

General data

Name and address of the laboratory where measurements are carried out.
File number and date(s) of measurements.

Name and address of the company, organisation;,'ef person, who ordered
urements.

Purpose of the measurements.

Statement of compliance with this document and the appropriate part o
0704-2 series.

Description of appliance under test

Category: for example, vacuum cleaner, washing machine, etc.

Design characteristicsfor example, hand-held, table-type, floor-standing.
Manufacturer or,dealer, trademark.

Model or type-designation (name of product).

Serial\number or production date.

Rating data (name plate data): for example, voltage, input capacity, water s
ure, etc.

the

the

Lipply

9.2.7

9.2.8

9.3
9.3.1

9.3.2

Power source and motor data: for example, mains-powered, battery-powered,
induction motor, commutator motor, motor speed, etc.

Supplied and/or advertised attachments and/or accessories.

Measurement method

Direct method and/or comparison method.

Basic ISO standards used.
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9.4 Acoustical test environment

9.4.1 Hard-walled test room and/or special reverberation test room and/or free field over
reflecting plane.

9.4.2 Test room characteristics: for example, semihemi-anechoic laboratory room, outdoor
area, ordinary room with or without acoustical treatment, special reverberation test room,
hard-walled test room.

9.4.3 Room inner (free) dimensions, volume.

9.4.4  Acoustical treatment of surfaces.
9.4.5 Room qualification, method and data.

9.5 Instrumentation

9.5.1 Instrumentation for measuring acoustical data: name, type, serial number, accuracy,
manyfacturer of equipment and auxiliaries, date of latest calibration.

9.5.2 Reference sound source with calibration data, manufacturer.

NOTE| Calibration date can be according ISO 6926:2016.

9.5.3 Instrumentation for measuring climatic cenditions: name, type, serial number,
accufacy, manufacturer (if known).

9.5.4 Instrumentation for measuring operating conditions: name, type, serial number,
accufacy, manufacturer (if known).

9.6 | Equipment and pre-conditioning’of appliance under test

9.6.1 Equipment, attachments, ‘accessories selected for measurements.
9.6.2 Running-in procedureand period.
9.6.3 Stabilizing precedure and period.

9.7 | Electric supply, water supply, etc.

9.7.1 Mains)supply voltage with tolerances, AC, DC, frequency.

9.7.2 Battery type and capacity, fully or partly charged.

9.7.3 Water supply, pressure and temperature with tolerance.
9.7.4 Other energies, supply data.

9.8 Climatic conditions

9.8.1 Temperature.
9.8.2 Relative humidity.

9.8.3 Atmospheric pressure.
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9.9 Operation of the appliance under test

9.9.1 Idling and/or loading conditions; description of the applied load(s).

9.9.2 Selected operation procedure(s): for example, period(s), cycle(s), speed of motor(s),
position of controls, etc.

9.9.3 Description of period(s) or cycle(s) used for measurements.

9.10 Location and mounting of the appliance under test

9.1001 Description of the location of the appliance under test and of the RSS in _thg test
envirpnment: for example, distances from floor and wall(s) (if necessary by making assketch).

9.102 Description of the mounting of the appliance under test: for example, fixtures, built-in
cabirlets, resilient support(s), floor covering(s), etc.

9.11| Microphone array

9.11[1 Description of the array: for example, number of microphone ‘positions, co-ordinjates,
meagqurement distance, radius of the hemisphere, area of the mgasurement surface, etc.

9.11.2 Description of the location of the microphone array in the test environmenti: for
examn|ple, distances from the environment boundaries, efc.

9.113 Microphone angle of incidence and orientation with respect to the source.

9.114 Fixed microphone(s) or moving migrophone, transfer of a single microphorje or
scanping of the output from all microphones of the array, scanning procedure.

9.11/5 Attachments for microphones: for example, wind shielding accessories | with
corregction data, etc.

9.12| Measurement data

9.12f1 Measured octave- or 1/3 octave-bands and/or A-weighted sound pressure leve|s for
each| microphone position®and for each of the selected load and operation conditions df the
appliance under test; and the periods or cycles used for measurements.

9.122 Measuyred octave- or 1/3 octave-bands sound pressure levels for each microphone
positlon of the RSS.

9.123 {,Measured octave- or 1/3 octave-bands and/or A-weighted sound pressure levgls of
the b@rkgrnllnd noise before and after each series of measurements

9.12.4 Applied corrections to the measured values for the appliance under test and for the
reference sound source (influence of the background noise and microphone attachments,
environmental correction).

9.12.5 Determined time histories (preferably A-weighted sound pressure levels versus time)
for selected loads and operation conditions and the periods or cycles used for measurements.

9.12.6 Determined frequency spectra.

9.12.7 Remarks on subjective impression of noise.
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9.13 Calculated sound pressure and sound power levels

See Clause 8.

9.14 Reporting

Only those data, recorded in accordance with this clause, which are of importance for the
purpose of the measurements, shall be reported. In general, the data of Clause 10 is
important.

Subclausp
10.1| General data 9.1
10.2| Appliance under test 9.2
10.2/1 Category 9.2.1
10.2p Design characteristics 9.2.2
10.28 Manufacturer, dealer, trademark 9.2.3
10.2.4 Model or type, designation 9.24
10.26 Serial number, production date 9.2.5
10.26 Rating data 9.2.6
10.2)7 Power source 9.2.7
10.2)8 Attachments, accessories 9.2.8
10.3| Test conditions for the appliance

Subclausp
10.3.1 Selected attachments, accessories 9.6.1
10.32 Supply from mains 9.7.1
10.38 Supply from batteries 9.7.2
10.34 Water supply 9.7.3
10.35 Supply of other energy 9.7.4
10.316 Temperature 9.8.1
10.3.7 Relative humidity 9.8.2
10.3.8 Atmospheric pressure 9.8.3
10.3.9 Applied load 9.9.1
10.3.10 Operation procedure 9.9.2
10.3.11 Periods, cycles 9.9.3
10.3.12 Location in the test room 9.10.1

10.3.13 Mounting 9.10.2
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10.4 Acoustical data

Subclause
10.4.1 Direct and/or comparison method 9.3.1
10.4.2 Basic ISO standard(s) used 9.3.2
10.4.3 Reference sound source (RSS) 9.5.2
10.4.4 Test environment 9.4.1
10.4.5 Microphone array 9.11.1
10.4.6 Scanning procedure 9.11.4
10.4 7 Measured sound pressure levels of the appliance 9.12.1
10.4.8 Measured sound pressure levels of the RSS 9.12:2
10.49 Applied corrections 9."12.4
10.410 Time history of operation procedure 9.12.5
10.4 11 Frequency spectra 9.12.6
10.4/12 Calculated sound power levels 9.13
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Annex A
(normative)

Standard test table

A suitable design for a standard test table is shown in Figure A.1. The top of the table shall be
of bonded laminated wood 0,10 m thick, having a minimum area of 0,5 m2 and a minimum
lateral dimension of 0,7 m. The height of the standard test table shall be 0,75 m.

Dimensions in metres

Top: bonded laminated wood

A 0,75 -
ox &
— O
c o
AR - o
Legs and braces 10
screwed and bonded S
T =~ T
A __ S
Y
Isolating pads
B 0,63 o

IEC

Figure A.1 — Example of standard test table
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Annex B
(normative)

Test enclosure

The test enclosure is shown in Figure B.1.

A
Y

IEC

h i the inner height of the test enclosure h=h +(3+1)mm

where
the ngminal height, #_, is the smallest inteGer multiple of 5 mm that accommodates the height of the instgflation
opening in accordance with the manufacturer’s installation instructions; calculated by:

h,=i- S5mmwithi-5mm=>z>(G-1)-5mm,i=1, 2,3, ...; where
z is thecheight of the installation opening given in the manufacturer’s instaflation
instructjons’ If a range is given, z shall be the smallest value of the range.

w ip the inner width of thewtest enclosure w=w  + (5 1) mm

where
the ngminal width, w , is_the smallest integer multiple of 5 mm that accommodates the width of the instgflation
opening in accordance 'with the manufacturer’s installation instructions; calculated by:

wy =i 5mmwithi-5mm>x>(i-1)-5mm,i=1,2, 3, ...; where
x is the width of the installation opening given in the manufacturer's instajlation
instructions. If a range is given, x shall be the smallest value of the range.

d is.the inner depth of the test enclosure d=d  +(35+15)mm (i.e. d 2 550 mm)

where
the nominal depth, 4., is the smallest integer multiple of 5 mm, equal to or greater than 515 mm, that
accommodates the depth of the installation opening in accordance with the manufacturer’s installation instructions;
calculated by: d, =i 5Smmwithi-5mm=2y>(-1)-5mm,i=1,2 3, .. where
y is the depth of the installation opening given in the manufacturer’s installation
instructions. If a range is given, y shall be the smallest value of the range.

NOTE 1 The addition offers the laboratory personal the possibility to centre the appliance in the enclosure and
ensures that the appliance does not contact the test enclosure.

NOTE 2 The front of the appliance is aligned parallel.

Material of the enclosure: (19 + 1) mm thick untreated particleboard (chipboard) or untreated plywood, having
a density between 600 kg/m® and 750 kg/m?3.

Figure B.1 — Test enclosure
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Annex C
(informative)

Guidelines for the design of simple test rooms
with essentially free field conditions

2021

The inner volume and the dimensions of the test room with essentially free field conditions
depend on the size and the shape of the measurement surface used in the test. The
measurement surface shall be at least 0,9 m distant from the absorptive surfaces of the test

room

The {loor of the test room shall be a hard, smooth, plane where the average sound abson
coeffjcient shall not exceed 0,06 over the 1/3 octave-band centre frequency rangé{t00

10 0Q0 Hz. Usually, floors of painted poured concrete, or floors with asphalt orCeramic
are datisfactory. If the floor is not a ground plane or integral with the building, structure
adequate thickness, care shall be exercised that it does not radiate any, appreciable s

due

The
quali

A co
airga
expe

A ve
thick
build
dens
room

The {
by a
appr

This

vibrations.

hpplicability of the test room for the purpose of this test code_depends essentially o
y of the acoustical treatment of its walls and ceiling.

mmon treatment, consisting of wedges of absorptive nmiaterial mounted (with a
p behind them) on the walls and on the ceiling of the ®uilding structure, will be extrg
nsive,-may can be easily damaged in practical use,<and will be hard to keep clean.

ness of at least 80 mm, with different densities, the first layer being in contact wit
ng structure and having a density of apgfoximately 55 kg/m3, the second layer hav
ty of approximately 33 kg/m3 and the third layer, forming the inner boundary of the
. having a density of approximately-23 kg/m3.

hree layers are fastened together to the walls and to the ceiling of the building stru
mesh with a size of approximately 50 mm of galvanized steel wires with a diamef
pximately 1 mm.

ption
Hz to
tiles,
with
ound

n the

small
mely

'y simple treatment consists of three layersiof mineral wool (felt), each layer with a

h the
ng a
test

cture
er of

treatment is not expensive, the risk of damage is small, and the room can be clefaned
easily.
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INTERNATIONAL ELECTROTECHNICAL COMMISSION

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

Part 1: General requirements

FOREWORD

International Electrotechnical Commission (IEC) is a worldwide organization for standardization comj
national electrotechnical committees (IEC National Committees). The object of IEC/is to pr]

end and in addition to other activities, IEC publishes International Standards, Technical Specific
Telchnical Reports, Publicly Available Specifications (PAS) and Guides (hereaftier referred to as
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee inte
in |[the subject dealt with may participate in this preparatory work. International, governmental and
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates g
with the International Organization for Standardization (ISO) in accordance’ with conditions determin
agfeement between the two organizations.

Thie formal decisions or agreements of IEC on technical matters express,‘as nearly as possible, an interng
cohsensus of opinion on the relevant subjects since each technical committee has representation fr
interested IEC National Committees.

IEC Publications have the form of recommendations for international use and are accepted by IEC N3
Cdmmittees in that sense. While all reasonable efforts are\inade to ensure that the technical content
Pdblications is accurate, IEC cannot be held responsible for the way in which they are used or fdg
miginterpretation by any end user.

In|order to promote international uniformity, IECNational Committees undertake to apply IEC Publig
trgnsparently to the maximum extent possible in*their national and regional publications. Any diver
befween any IEC Publication and the corresponding national or regional publication shall be clearly indicg
the latter.

IEC itself does not provide any attestation of conformity. Independent certification bodies provide conf]
aspessment services and, in some aréeas, access to |IEC marks of conformity. IEC is not responsible f
sefvices carried out by independent certification bodies.

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

Nd liability shall attach to IEC or its directors, employees, servants or agents including individual exper
mgmbers of its technical.committees and IEC National Committees for any personal injury, property dam
other damage of any hature whatsoever, whether direct or indirect, or for costs (including legal fees
expenses arising out’ of the publication, use of, or reliance upon, this IEC Publication or any othe
Publications.

At{ention is drawn to the Normative references cited in this publication. Use of the referenced publicati
indispensabjé-for the correct application of this publication.

Atfentionis=drawn to the possibility that some of the elements of this IEC Publication may be the sub
pafent rights. IEC shall not be held responsible for identifying any or all such patent rights.
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This fourth edition cancels and replaces the third edition published in 2010. This edition
constitutes a technical revision.

It includes the following significant changes with respect to the previous edition:

a) update of references (especially to ISO standards);

b) revision of requirements on climatic conditions;

c) revision of requirements on background noise level.


https://iecnorm.com/api/?name=86f0a1f382be8e969cac066d58d99eb7

IEC 60704-1:2021 © IEC 2021 -5-

The text of this International Standard is based on the following documents:

FDIS Report on voting
59/753/FDIS 59/762/RVD

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

This

document has been drafted in accordance with the ISO/IEC Directives, Part 2.
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of all the parts in the IEC 60704 series, under the general title Household and ‘s
rical appliances — Test code for the determination of airborne acoustical noise, c3
on the IEC website.

ity date indicated on the IEC website under "http://webstore.iec.ch" inthe data relat
pecific document. At this date, the document will be

confirmed,
ithdrawn,
placed by a revised edition, or

mended.
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ommittee has decided that the contents of this document will remain unchanged untjl the
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INTRODUCTION

2021

Although the noise emitted by household appliances does not generally present a hazard to
the hearing of the operator and other exposed persons, the need for standardization
procedures for the determination of the noise emitted has been recognized for a long time.
Such procedures should be specified, not only for special types of appliances, but also the
principles should be applicable to the majority of appliances in general use.

Generally, the determination of noise levels is only part of a comprehensive testing procedure
covering many aspects of the properties and performances of the appliance. It is therefore

ent,

impo
instry

The

decls
emitt
basis
decid
with

be cd

Thes|
test
ISO

The adoption of these methods permits the use of hemi-anechoic rooms, special reverber

test
level
from

The
ISO

of the IEC 60704-2 series.

This
for e

rtant that the requirements for noise measurements (Qur‘h as test environ
mentation, and amount of labour involved) be kept at a modest level.

results of noise measurements are used for many purposes, for example*for

ration, as well as for comparing the noise emitted by a specific applian¢e,to the

ed by other appliances of the same family. In other cases, the results‘dare taken
for engineering action in the development stages of new pieces of €quipment,

ing on means for sound insulation. For all purposes, it is important|to specify proceq
Known accuracy so that the results of measurements taken by different laboratories
mpared.

code. The acoustic measuring methods are ‘based on those describe
8743-1:2010, 1SO 3743-2:2018 and 1SO 3744:2010,

ooms and hard-walled test rooms. The result*of the measurements is the sound p
of the appliance. Within the measuring uncertainty specific to these methods, the re

use of intensity methods as_described in I1SO 9614-1:1993, I1SO 9614-2:1996,
D614-3:2002 is applicable under special conditions, which are described in specific

test code is concerned with airborne noise only. In some cases, structure-borne n
ample transmittedste*the adjoining room, can be of importance.

hoise
noise
as a
or in
ures

can

e conditions have, as far as possible, been taken into account in the preparation of this

din

ation
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sults

the determination under free field conditions over a reflecting plane are equal to those
obtaihed in reverberant fields.
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HOUSEHOLD AND SIMILAR ELECTRICAL APPLIANCES -
TEST CODE FOR THE DETERMINATION
OF AIRBORNE ACOUSTICAL NOISE -

Part 1: General requirements

5, for

ht for
free-
ers),

1 Scope
This | part of IEC 60704 applies to electric appliances (including their accessorig
components) for household and similar use, supplied from mains or from batteries.
By "dimilar use" is understood the use in conditions similar to those found in household
exanple in inns, coffee houses, tea rooms, hotels, barber or hairdresser shops, laundergttes,
etc., jf not otherwise specified in the IEC 60704-2 series.
This document does not apply to
— appliances, equipment, or machines designed exclusively for industrial or professional
plrposes;
— appliances that are integrated parts of a building ordts installations, such as equipme
a|r conditioning, heating and ventilating (except household fans, cooker hoods,
standing heating appliances, dehumidifiers, air cleaners, and stand-alone water hea
o|l burners for central heating, pumps for water'supply and for sewage systems;
— separate motors or generators and
— appliances exclusively for outdoor use.

For ¢
IEC ¢

etermining and verifying noise emission values declared in product specifications
0704-3:2019.

2 Normative references

The
contg
cited
any 4

following documents® are referred to in the text in such a way that some or all of
nt constitutes/requirements of this document. For dated references, only the e

mendments)-applies.

dete

mihation of airborne acoustical noise

see

their
dition

applies. Forwndated references, the latest edition of the referenced document (inclgiding

r the

IEC 10704-2 (all parts), Household and similar electrical appliances — Test code fo

IEC 60704-3:2019, Household and similar electrical appliances -

Test code for the

determination of airborne acoustical noise — Part 3: Procedure for determining and verifying
declared noise emission values

IEC 61260-1:2014, Electroacoustics — Octave-band and fractional-octave-band filters — Part 1:

Spec

ifications

IEC 61672-1:2013, Electroacoustics — Sound level meters — Part 1: Specifications

ISO 3743-1:2010, Acoustics — Determination of sound power levels of noise sources —
Engineering methods for small, movable sources in reverberant fields — Part 1: Comparison

meth

od for hard-walled test rooms
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ISO 3743-2:2018, Acoustics — Determination of sound power levels of noise sources using
sound pressure — Engineering methods for small, movable sources in reverberant fields —
Part 2: Methods for special reverberation test rooms

ISO 3744:2010, Acoustics — Determination of sound power levels of noise sources using
sound pressure — Engineering method in an essentially free field over a reflecting plane

ISO 9614-1:1993, Acoustics — Determination of sound power levels of noise sources using
sound intensity — Part 1: Measurement at discrete points

1ISO 9644 ’):‘IQQQ7 AcoLstics Deotermination of sound Power levels of noise solUrces Jsing
sounf intensity — Part 2: Measurement by scanning

ISO 9614-3:2002, Acoustics — Determination of sound power levels of noise seurces lsing
sounf intensity — Part 3: Precision method for measurement by scanning

ISO 6926:2016, Acoustics — Requirements for the performance and calibration of refefence
sounfd sources used for the determination of sound power levels

ISO 12001:1996, Acoustics — Noise emitted by machinery and ‘equipment — Rules for the
drafting and presentation of a noise test code

3 Terms and definitions

For tfhe purposes of this document, the following terms and definitions apply. Termg and
definjtions pertinent to the determination of saund power levels can be found in ISO 3743-
1:2010, ISO 3743-2:2018 and ISO 3744:2010.

ISO and IEC maintain terminological databases for use in standardization at the follgwing
addrgsses:

e |EC Electropedia: available at hitp://www.electropedia.org/
e |$0 Online browsing platferm: available at http://www.iso.org/obp
3.1

meagurement time interval
portion or a multiple-of’an operational period or operational cycle for which the sound power
level$ are determined

3.2
operptional-period
interyal’of-time during which a specified process is accomplished by the appliance undef test
(for gxample, washing or rinsing or drying for a dishwasher)

3.3

operational cycle

specific sequence of operational periods occurring while the appliance under test performs a
complete work cycle

Note 1 to entry: During the operational cycle, each operational period is associated with a specific process that
can occur only once, or can be repeated (for example, washing and rinsing and drying for a dishwasher).

3.4

time history

continuous recording of the sound pressure level (for a distinct microphone position) as a
function of time, which is obtained during one or more operational periods of an operational
cycle


http://www.electropedia.org/
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3.5

reference box

hypothetical right parallelepiped terminating on the reflecting plane(s) on which the noise
source under test is located, that just encloses the source including all the significant sound
radiating components and any test table on which the source is mounted

[SOURCE: ISO 3744:2010, 3.10, modified — The note has been omitted.]

3.6
test enclosure
enclosure used for simulating the typical acoustic built-in or/and mounting conditions

4 Measurement methods and acoustical environments

4.1 General

This [document is concerned with objective methods of engineering ,accuracy grade|2 in
accofdance with 1SO 12001:1996 for determining sound power levels Ly, expressgd in
deciljels (dB), with reference to a sound power of one picowatt (1 p\\W), of airborne acoustical
noisg within the specified frequency range of interest (generally(including the octave-bands
with tentre frequencies from 125 Hz to 8 000 Hz), and for prescribed operating conditions of
the appliance to be measured.

Methpds for determining sound power levels with precision accuracy grade 1 in accordance
with |SO 12001:1996, as specified for example in IS©3741 and ISO 3745, are not included in
this document. They may, however, be applied if the appropriate test environment| and
instrumentation are available.

NOTE| 1 The noise values obtained under the described conditions of this document will not necegsarily
corregpond to the noise experienced under the operational conditions of practical use.

NOTE| 2 For quality control during production“etc., simplified methods can be appropriate. For noise reduction
purpoges, other measurement methods employing, for example, narrow-band analysis or intensity techpiques
usually have to be applied. These methods\are not covered by this document.

The {otal noise emitted by machinery or equipment and radiated in all directions to the space
surrdunding the machine can be characterized by the sound power of the machine. Withip the
accufacy range of this‘doecument, the sound power of a machine is basically independgnt of
the ejnvironment in which the machine is installed

Thergfore, thesconcept of sound power level has been chosen for expressing the noise
emission of appliances for household and similar purposes.

The [préferred noise emission quantity is the A-weighted sound power level, Ly, in dB
(re 11pW)

According to this document, two principal methods exist, the direct method and the
comparison method, as described in 4.2 and 4.3. These two methods can be used
alternatively.

Different types of environments, as described in 4.4, may be used. A part of the IEC 60704-2
series may, if necessary, exclude one or several combinations among those available.

4.2 Direct method

The direct method can be used only for measurements in qualified test environments in
accordance with 1SO 3744:2010 for free field conditions over reflecting plane(s), and in
accordance with 1ISO 3743-2:2018 for special reverberation test rooms.
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this method, the sound power level is determined
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— in free field conditions over reflecting plane(s), from time-averaged sound pressure levels
(on a mean-square basis) over the measurement surface and from the area of the
measurement surface, S, or

— in reverberation and special reverberation test rooms, from averaged sound pressure
levels, and from the reverberation time and the volume of the test room.

If for a measurement in a free field, reverberation or special reverberation room is not
possible because the appliance cannot be placed or operated in such an environment, the
intensity method in accordance with 1SO 9614-1:1993, I1SO 9614-2:1996, and ISO 9614-
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This method can also be used in conjunction with more precise methods, such“as those given in I1SQ
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Comparison method

comparison method for measurement is explicitly described in 1ISO 3743-1:2010 a
743-2:2018.
The term "comparison method" is not explicitly given in)ISO 3744:2010, but when applying the "ab

hce sound source, the procedure is, in fact, a comparisen method.

this method, the sound power level is determined by comparing the averaged value
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are given in the following clauses:

lause 4 of ISO 3743-1:2010 for hard-walled test rooms;
lause 5 of ISO 3743-2:2018 for special reverberation test rooms and
lause 4 of ISO 3744:2010 for free-field conditions over a reflecting plane.

A classification of different types of noise is given in 1ISO 12001:1996. The method specified
in 1ISO 3744:2010 is suitable for measurements of all types of noise emitted by household
appliances. The methods specified in 1ISO 3743-1:2010 and ISO 3743-2:2018 are suitable for
all types of noise, except for sources of impulsive noise consisting of short-duration noise
bursts. This will be taken into account in the preparation of parts of the IEC 60704-2 series.
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The method specified in ISO 3744:2010 is applicable to noise sources of any size. Limitations
for the size of the source are given in 4.2 of ISO 3743-1:2010 and in Clause 5 of
ISO 3743-2:2018. This will be taken into account in the preparation of parts of the
IEC 60704-2 series.

NOTE For free-field conditions over a reflecting plane, the absolute comparison test for the qualification of the
environment, described in Clause A.2 of ISO 3744:2010, is preferred.

Guidelines for the design of simple test rooms with free-field conditions are given in Annex C.

Guidelines for the design of a suitable special reverberation test room are given in

ISO Z 492 2. 29040 A A
PIrTI974.2UTO, MIITITA M.

4.4.2 Criterion for background noise level

Requirements for the background noise level are given in 4.5 of 1ISO 3743-1:2010, in 6.5 of
ISO 3743-2:2018 and in 4.2 of ISO 3744:2010. Averaged over the microphonhe positiong, the
background noise level shall be at least 6 dB below, and preferably more‘than 15 dB bglow,
the spund pressure level to be measured.

NOTE| If the difference between the sound pressure levels of the background(jhbise and the appliance ngise is
less than 6 dB, see 8.2.

4.4.3 Environmental conditions

Envilonmental conditions having an adverse effect,on the microphone used fon the
meagurements (for example, strong electric or magnetic fields, wind, impingement gf air
discharge from the equipment being tested, high ot low temperatures) shall be avoidgd by
proper selection or positioning of the microphone.

The fnstructions of the manufacturers of ‘the measurement instruments regarding adyerse
envirpnmental conditions shall be followed. The microphone shall always be oriented in|such
a way that the angle of incidence of{he sound waves is that for which the microphope is
calibfated.

4.5 Measurement uncertainties
4.5.1 General

The fstimated values of the standard deviations of reproducibility of sound power Igvels
deteimined in accordance with this document are given in 9.1 of 1ISO 3743-1:2010, in 11.1 of
ISO $743-2:2018-and in 9.1 of 1SO 3744:2010. But for a particular family of appliances of
similar size with similar operating conditions, the standard deviations of reproducibility can be
smaller than.these values. Hence, in the IEC 60704-2 series, standard deviations smaller|than
thosg listed in ISO standards can be stated if substantiation is available from the results of
suitaplésinterlaboratory tests.

In the case of discrepancies between the measurements where the results normally remain
inside the foreseen standard deviation, it can be helpful to perform measurements according
to the upper grade of accuracy: grade 1, laboratory or precision, as described in ISO 3741 or
ISO 3745.

4.5.2 Standard deviations on repeatability and reproducibility and standard
deviations related to declaration and verification

The standard deviations on repeatability and reproducibility of sound power levels determined
in accordance with this document are indicated in tables in the IEC 60704-2 series and in
IEC 60704-3. Tables in the IEC 60704-2 series are given in the format shown in Table 1.
Values (X,X) are given to one decimal place.
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Table 1 — Standard deviations of sound power levels

Standard deviation (dB)

o, (repeatability) og (reproducibility)
X, X X,X

Standard deviations (on production, total and reference) for the purpose of determining and
verifying declared noise emission values in accordance with IEC 60704-3 are provided in the
IEC 60704-2 series and in IEC 60704-3. Tables in the IEC 60704-2 series are given in the

formatshowmim Table 2 Vatuesare givemrtoonme decimat ptace———————————

Table 2 — Standard deviations for declaration and verification

Standard deviation (dB)

op (production) o, (total) oy, (reference)

X, X X, X X, X

5 Iphstrumentation

5.1 Instrumentation for measuring acoustical data

Reqgyirements for the instrumentation system and for‘its calibration are given in Clausg 5 of
ISO $743-1:2010, in Clause 7 of ISO 3743-2:2018-and in Clause 5 of ISO 3744:2010.

The |nstrumentation system shall meet the wegquirements for a type 1 instrument laid doywn in
IEC $1672-1:2013, in accordance with the basic standard used. For measurements in octave-
and [1/3 octave-bands, the instrumentation system shall meet the requirements of
IEC 61260-1:2014.

RSS[shall meet the requirementsiof ISO 6926:2016, and shall be calibrated annually.

5.2 | Instrumentation for measuring climatic conditions

5.2.1 The temperature is determined with instruments having an accuracy of +1 °C.

5.2.2 The relative humidity is determined with instruments having an absolute accuracy of
12 %| within the‘measuring range.

a

.2.3 The absolute air pressure is determined with instruments having an accuragy of
0,5 kRa"

I+

5.3 Instrumentation for measuring operating conditions

5.3.1 The voltage at the plug of the cable or cord of mains-powered appliances is
measured with voltmeters having an accuracy of class 0,5 instruments.

5.3.2 The voltage at the battery terminals of battery-powered appliances is measured with
voltmeters having an accuracy of class 0,5 instruments.

5.3.3 The rotational speed of motors, attachments, etc. is measured, if necessary, with
speed indicators having an accuracy of +1 % of full scale.
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6 Operation and location of appliances under test

6.1 Equipping and pre-conditioning of appliances

6.1.1 The appliance is equipped with attachments, accessories, etc. as delivered by the
manufacturer for the intended use or function.

6.1.2 Care shall be taken to ensure that any auxiliary equipment (such as electrical
conduits or cables, piping for water supply or drainage, air ducts, etc.) necessary for the
operation of the appliance, does not radiate a significant amount of sound into the test
environment or change the sound output of the appliance. Guidelines are given in 6.2 of
ISO $743-1:2010, in 8.4 of ISO 3743-2:2018 and in 6.2 1ISO 3744:2010.

6.1.3 Prior to noise measurements, the appliance, equipped as for intended“use, [shall
have|been in operation long enough to prevent excessive noise due to parts not being ryn in.
Running-in should take place at the highest speed setting, if any, and unless otherwise
stated, without load. The relevant part of IEC 60704-2 series indicates jthe”total period for
runnI’]vg-in and the rated operating times unless the manufacturer shas recommended
othernwise.

6.1.4 Immediately before each series of noise measurements, the appliance, equippgd as
for tHe intended use, is operated for stabilizing at the highest$peed setting, if any, and upless
othenwise stated, without load, as indicated in the relevant part’of the IEC 60704-2 series|or in
accofdance with the manufacturer's instructions.

6.2 | Supply of electric energy and of water or gas

6.2.1 Appliances with mains powered electric.motor(s) are supplied at rated voltage apd at
rated frequency. Appliances designed for DCZonly are supplied with DC. If a voltage rfange
and/¢r a frequency range are indicated, then the supply voltage and/or frequency shall be the
nomipal system voltage and/or system ftequency of the country in which the appliange is
intended to be used. Tolerances shall\not exceed +2 % for voltage and +1 % for frequency
throughout the test.

The mominal system voltage and-its values are defined in IEC 60038:2009.

If the rated voltage of a_mains supplied appliance differs from the nominal system voltage as
comron in the country of use, measurements should be carried out at the nominal voltage as
common in the country of use.

The pupply veoltage is measured at the plug of a non-detachable cable or cord, or at the
applipnce inlet'if a detachable cable is provided, but in no case at the entrance of extension
cablgs on’cords.

6.2.2 Appliances with batiery-powered eleciric _motor(s) are staried, for noise
measurements, with full-charged batteries as specified by the manufacturer, and the
measurements are interrupted when the battery voltage under load has dropped for lead-acid
batteries to 0,9 times, and for other batteries to 0,8 times, the battery voltage under load at
the beginning of the test.

The battery voltage is measured at the battery terminals, if applicable.

6.2.3 Appliances incorporating heating, either electric or gas, may be operated without
heating, if the heating does not change the noise emission of the appliance.
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6.2.4 The water and/or gas supply, if any, shall be as specified by the manufacturer.

If not specified by the manufacturer, the water supply pressure shall be 240 kPa + 50 kPa, the
temperature of cold water shall be 15 °C + 2 °C and the temperature of hot water shall be
55 °C £ 2 °C, unless otherwise specified in the relevant part of the IEC 60704-2 series.

When, in some countries, the water supply pressure/temperature differs from the water supply
pressure/temperature of the country concerned, measurements carried out at rated
pressure/temperature can be misleading for the consumer. In this case, additional
measurements can be necessary. If the test pressure/temperature differs from the rated
pressure/temperature, this should be reported.

6.3 Climatic conditions

In géneral, household appliances (unless otherwise specified for a special ‘family] are
operated under the following climatic conditions:

ambipnt temperature 18 °C to 28 °C
relative humidity 25 % to 70 %
atmoppheric pressure 86 kPa to 106 kPa

6.4 | Loading and operating of appliances during tests

6.4.1 General requirements are given in 6.5 of 1SO3743-1:2010, in 8.5 of ISO 3743-
2:2018 and in 6.6 of ISO 3744:2010. For the purpose-.6f establishing a noise test coddq, the
following guidelines are given, unless otherwise)specified in the relevant part of the
IEC §0704-2 series.

In general, the loading and operating conditiefys should, as far as practicable, simulate ngrmal
use but, in every case, preference has to be'given to simple conditions providing satisfactory
repeatability and reproducibility.

The presence of an operator should be avoided. An operator shall be present only if the
applifation of the load is not practicable without an operator. This operator shall not |wear
abnofmally sound absorptive-clothing that might influence the sound measurements.

6.4.2 For determining: noise emission of an appliance, the loading and opernrating
cond|tions, if not specified for a particular category of appliances in the relevant part df the
IEC §0704-2 seriesi_shall be restricted to one single condition, except for appliances| with
multiple main functions of long duration and for multi-purpose appliances, where one or
sevefal conditieans may be specified. However, the specified condition shall be that which
prodlices the\highest noise emission value.

The |dling condition may be chosen as the sole condition for determining noise emissipn of
the apptranceifitistypicatandsteady and-if the Teproducibitity withthetoadimg—comndition is
poor.

For appliances provided with speed control, in general the highest speed setting is used.

6.4.3 Appliances operated during normal use in operational cycles are operated likewise
for determining noise emission, taking measurements during appropriate parts of the
operational cycles of the main functions.

It is recommended to record the A-weighted sound pressure level during the operational
cycle(s) — time history — at one of the microphone positions, preferably in front of the
appliance to be tested.
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6.4.4 When applying loading and operating conditions for determining noise emission, care
shall be taken to avoid possible overheating of the appliance under test. Rated operating and
resting times and/or the manufacturer's instructions shall be followed.

6.5 Location and mounting of appliances

6.5.1 The basic requirements in 6.3 and 6.4 of ISO 3743-1:2010, in 8.2 and 8.3 of
ISO 3743-2:2018 and in 6.3 and 6.4 of ISO 3744:2010 shall be followed. The following
guidelines are given, unless otherwise specified in the relevant part of the IEC 60704-2
series.

6.5.2 Floor-standing appliances, counter-top or table-type appliances, are placed in’Ltheir
normfal position directly, without any resilient means other than those incorporated™in the
applipnce:

—  ¢ither on the floor of the hard-walled test room or of the special reverberation test foom
with a minimum distance of 1 m between any surface (including protruding parts)
of the appliance and the nearest wall;

- 0r on the reflecting plane of the free field environment,,taking into accounft the
shape and size of the specified measurement surface.

Stang-type appliances (such as appliances designed for use (on a stand, for example| hair
drying hoods) are placed on the stand supplied with the appliance, or on a stand constrlicted
in acfordance with the manufacturer's instructions.

Sound radiation due to possible vibrations of the piece of floor covering shall be prevepted.
The piece of floor covering is considered to be.a part of the appliance under test, and its
poss|ble influence on the acoustical characteristies of the test environment is not taker into
accolpnt.

Tabl¢-top appliances, where a table is required for operation, are placed in the centre qf the
top off the standard test table described\in Annex A.

6.5.3 Handheld appliances, including their accessories, if any, are resiliently suspendgd or
resiliently mounted in an adequate test fixture at a height of approximately 25 cm.

The base of the test fixtire is placed on an intermediate resilient means (having no influence
on the airborne noise~emitted by the appliance under test), so that structure-borne noise is
not tjansmitted from the appliance, and is located

—  ¢ither omthe floor of the hard-walled test room or of the special reverberation test foom
with a minimum distance of 1 m between any surface (including protruding parts)
of the appliance and the nearest wall;

on the reflecting plane of the free field environment, taking into account the

Care should be taken to ensure that the means of suspension or clamping do not change the
sound output of the appliance, for example radiated by the floor, or by suppressing or
emphasizing special modes of vibration of the body of the appliance, or by covering radiating
surfaces, air intakes, etc.
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6.5.4 Floor standing appliances, including cabinets or counters or test enclosures for
building-in or under counter types, for placing against a wall, are placed in normal position,
with a distance of D =10 cm = 1 cm between the back of the appliance and a vertical wall or
plane, directly, without any resilient means other than those incorporated in the appliance:

— either on the floor of the hard-walled test room or of the special reverberation test room
with the mentioned distance from a wall and with a minimum distance of 1,5 m
between any other surface of the appliance or of the cabinet or the counter from
the nearest corner of the room;

- or on a horizontal reflecting plane in the free-field environment and with the
mentioned distance between the back of the appliance and the vertical reflecting
plane. The minimum size of this veriical plane shall be at least equal to theg size
of the projection of the measurement surface. The acoustic absorption
coefficient of the vertical reflecting plane shall be smaller than @,06" in the
frequency range of interest.

The dlistance between the vertical reflecting plane and the appliance shall bg-established by
placinhg the appliance in direct contact with the vertical reflecting plane 'and then mov|ng it
away| to the distance D. Care should be taken to avoid any direct\eontact between the
applipnce (including protruding parts, worktops, spacers, etc.) and-the vertical refldcting
plang.

6.5.5 Wall-mounted appliances, including their accessories{ if any, are fastened or hﬁld by
an gppropriate fixture in close contact, without any resilient means other than fthose
incorporated in the appliance:

- Iither on a wall of the hard-walled test room ¢r of the special reverberation test ropm;

r on a vertical reflecting plane in the free field environment. The minimum sigze of
this vertical plane shall be at least equal to the size of the projection of the
measurement surface. The jacoustic absorption coefficient of the vefrtical
reflecting plane shall be smaller than 0,06.

Thenll:eight of the lowest edge of the appliance from the floor shall be fixed in accordancg with
the manufacturer's instructions.

The location of the appliance(fastened or held in an appropriate fixture) as for floor-stapding
applipnces (see 6.5.2) may-be adopted, if preliminary investigation has shown that the
resulting sound power |ével value is not significantly different from that determined with the
locat|on prescribed in¢this subclause.

6.5.6 Applianees to be built-in are built-in in accordance with the manufacturer’s
installation instructions in an appropriate test enclosure in accordance with Annex B.

The Jmanufacturer’s instructions regarding installation and use of the appliance shafl be
followed./The front edge of the appliance (including the door) shall be aligned with the|front
edge of the test enclosure. IT the manufacturer s installation instructions provide for a skirting
board at the lower front side of the appliance, the test enclosure shall be provided with a
skirting board of the maximum height compatible with the door assembly and of the same
material and thickness as the test enclosure.

Care should be taken to ensure that no structure-borne noise is transmitted to the test
enclosure.

If an appliance is provided with spacers, strips, or other special means of solid or resilient
material for closing the gap(s) between the contours of the appliance and the cabinet or
enclosure, these means shall be used accordingly. If such means are not provided, the gap(s)
are left open.
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At the rear left-hand or right-hand corner of the test enclosure, a cut-out at a minimum size
shall be provided to enable, for example, power supply, water supply and drainage. This cut-
out shall be sealed to avoid any noise leakage.

If necessary, the test enclosure shall be provided with ventilation openings in accordance with
the manufacturer’s instructions.

The test enclosure with the appliance shall be placed in accordance with 6.5.2, 6.5.4 or 6.5.5.
If doors are protruding, the test enclosure shall be provided with a base shelf lying on the
reflecting plane. The thickness of the base shelf shall be adapted to allow the opening of the
uding door. Care shall be taken that the base shelf does not transmit any structure-borne

protr

noisg

to the test enclosure.

Appliances to be integrated shall be installed in the same conditions as built-in appliance

addit
door
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on, they shall be equipped, in accordance with the manufacturer’s instrGctions, w
assembly of the maximum surface allowed by the manufacturer, and of the
rial and thickness as the test enclosure.

7 Measurement of sound pressure levels
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The requirements in 7.1 to 7.2 of ISO 3744:2040 shall be followed. Guidance fg

0704-2 series is given below; care shall be.taken to use only one of the following
s and one of the possible microphone arrays for a particular family of appliances, u

othenwise specified in the relevant part of the JEC 60704-2 series.

7.1.2
meag
of IS
acco
micrd
Anne

For floor-standing free-standing appliances, including built-in appliances,
urement surface is a parallelepiped’/with nine microphone positions, as specified in

dance with 8.1.2 of ISO 3744:2010 and Annex C of ISO 3744:2010. The numb
phone positions can alsocbe reduced in accordance with 8.1.2 of 1ISO 3744:201(
x C of ISO 3744:2010.

The preferred value of-the measurement distance dis 1 m.

For d
no. 1

NOTE
direct

etermining time histories, frequency spectra, etc. of the appliance, microphone po
is recommended for the nine-microphone array.

The~front of the appliance, unless otherwise stated in the relevant part of the IEC 60704-2 ser
bd in, the direction of the x-axis.

Microphone array, measurement surface and RSS location for essentially free|

s, In
ith a
same

r the

tion of the measurement surface and micrOphone array in the relevant part of

two
hless

the
7.2.4

O 3744:2010 and in Figure 1.. Additional measurement positions can be requirgd in

er of
and

sition

es, is



https://iecnorm.com/api/?name=86f0a1f382be8e969cac066d58d99eb7

- 18 — IEC 60704-1:2021 © |IEC

Coordinates of microphone
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positions: z . Reference box
No. «x y z Measurement surface
1 a 0 0,5¢
2 0 b 0,5 ¢
3 -a 0 0,5 ¢
4 0 -b 0,5 ¢
5 a b c
6 -a b c
7 -a -b c
8 -b c
9 0 0 ¢
Meagurement surface area:

7.1.3
built-
posit
meag
Anne
with

The preferred value of the measurement distance d is 1 m.

For d
no. 1

This

NOTE|

NOTE
upwar

IEC
(2bc+2-a-c+2-a-b)

Figure 1 — Measurement surface — parallelepiped — with key
microphone positions, for floor free-standing appliances

n appliances, the measurement surface is\/a” parallelepiped, with six microphone

For floor-standing or counter-type appliances)for placing against a wall, incI]Ading

ons, as specified in 7.2.4 of ISO 3744:2010:and in Figure 2 of this document. Addi
urement positions can be required in accordance with 8.1.2 of 1SO 3744:2010
X C of ISO 3744:2010. The number of mi¢rophones can also be reduced in accord
B.1.2 of ISO 3744:2010 and Annex C of\SO 3744:2010.

etermining time histories, dff€quency spectra, etc. of the appliance, microphone po
is recommended for the six-microphone array.

measurement surface can also be used for wall-mounted appliances.

1 The front oftthe appliance is directed in the direction of the x-axis.

2 In this-ease, the x and y axes are located in the vertical reflecting plane, with the x-axis directed ve
(s and the.front of the appliance being directed in the direction of the z-axis.
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Coordinates of microphone

positions:
No. «x y z
1 2-a 0 0,5 ¢
2 a b 0,5¢
3 a -b 0,5¢
4 2-a b c
5 2:a -b ¢
6 a 0 ¢

Meagurement surface area:

S=4(2-a-c+2-ab+b-c)

Figure 2 — Measurement surface — parallelepiped — with Key microphone position
for floor standing appliances placed against a wall

Ry

7.1. For floor-standing cabinet-type appliances for{placing against a wall, including puilt-
in appliances of larger size with a height exceeding’2 d, but less than or equal to 5 4, the
meagurement surface is a parallelepiped with .10 microphone positions as specifigd in
Figune 3. The points 9 and 10 are suppressed wheh not practicable (for example, applignces
in coptact with the ceiling). Additional measurement positions can be required in accordance
with 8.1.2 1SO 3744:2010 and Annex C of SO 3744:2010. The number of microphoneg can
also pe reduced in accordance with 8.1.2 of ISO 3744:2010 and Annex C of ISO 3744:2010.

NOTE| 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.

For determining time histories, frequency spectra, etc. of the appliance, microphone position
no. 7|is recommended forthe 10-microphone array.
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Coordinates of microphone
positions:
No. «x y z Reference box Measurement surface
1 a -b 0,25 ¢
2 2:a 0 0,25 ¢
3 a b 0,25 -¢
4 2a -b 0,50 ‘¢
5 2a b 0,50 ‘¢
6 a -b 0,75 ¢ Lo,
T
1/
7 2a 0 0,75 ¢ v
“"r“#o@
8 a b 0,75 ¢ A |
7 |
9 2:a -b ¢ ——-_IL___ a4
1 2a b c ’:
-
-o—
.o
Measyrement surface area:
S=2(2ac+2-a'b+b-c)
For agpliances reaching the
ceiling: IEC
13 =c
pointsf] 9 and 10 are
suppré¢ssed.
S=2(2a-c+b-c)

7.1.5
appli
exce
meas
ISO
can
numbi
ISO

If th

Figure 3 — Measurement surface = parallelepiped — with key microphone position

for high floor-standing appliances placed against a wall

hnces (mounted in test fixtures), with each of the dimensions of the reference bo
bding 0,7 m, and placed during measurements on the horizontal reflecting plane
urement surface.ista hemisphere with 10 microphone positions, as specified in 7.2
B744:2010 and~shown in Figure 4 of this document. Additional measurement pos
be required in dccordance with 8.1.1 of ISO 3744:2010. In special cases, a diff
er and arrangement of microphone positions can be used, if the requirements in 8.1
B744:2040,'are satisfied.

e sreference box has a dimension exceeding 0,7 m, the microphone array

measy

For counter-top or table-type appliances, floor-treatment appliances and handheld

K not
, the
.3 of
tions
erent
.1 of

and

urément surface described in 7.1.2 of this document shall be used.

The radius r, of the hemispherical measurement surface preferably shall be equal to 2 m, but
in any case not less than 1,5 m.

NOTE The front of the appliance, unless otherwise specified in the relevant part of IEC 60704-2 series, is directed
in the direction of the x-axis. For determining time histories, frequency spectra, etc. of the appliance, microphone
position no.8 is recommended for the 10-microphone array.
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Coordinates of microphone positions:

No. x/R y/R z/R

1 -0,99 0 0,15
2 0,50 -0,86 0,15
3 0,50 0,86 0,15
4 -0,45 0,77 0,45
5 -0,45 -0,77 0,45
6 0,89 0 0,45
7 0,33 0,57 0,75
8 -0,66 0 0,75
9 0,33 -0,57 0,75
10 0 0 1,0

Measyrement surface area:

S=2{n-R?
T 0,99
0,89r | 0,667
10
A
8 | 7.9
| & A
Measurement surface
102 | s gl =
| “\ s b s
1 ! 2~3 °y 2
\J o
ad Y Yy vy
% I/ 7, A

Reference box

Measurement surface

Reference box

IEC

Figure 4 — Measurement surface — hemisphere — with key microphone positions,
for hand-held, table type and floor-treatment appliances
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7.1.6 For small floor-standing appliances for placing against a wall (for example shoe-
polishers), with the dimensions of the reference box, /4, and /3 each not exceeding 0,4 m and
I, not exceeding 0,8 m, the measurement surface is a quarter-sphere with five microphone
positions, as specified in 8.1.1 of ISO 3744:2010 and shown in Figure 5 of this document.

For determining time histories, frequency spectra, etc. of the appliance, microphone position
no.6 is recommended for the five-microphone array.

Coordinates of microphone positions:

No. x/R y/R z/R

0,50 -0,86 0,15
0,50 0,86 0,15
0,89 0 0,45
0,33 0,57 0,75
0,33 -0,57 0,75

© N O W N

Measyrement surface area:

S=n{Rr?

<
0,99r _
0,89r .
0,66r
A
7.9
~ A
7 L &
6‘\ s A8
F— N o
253 °v 3 VT
y vy
72 \ L

EC

Figure 5 — Measurement surface — quarter-sphere — with key microphone positions,
for small floor-standing appliances placed against a wall
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71.7 For stand-type appliances, with the height of the geometric centre of the reference
box above the floor exceeding in normal use 1,0 m, the measurement surface is a
parallelepiped with five microphone positions as specified in Figure 6, centred in the middle of
the reference box. Four positions are regularly spaced at 1 m from the outlines of the
appliance, in a plane going through its geometrical centre and parallel to the reflecting plane;
the fifth position shall be situated at a distance of 1 m from the above described plane. The
co-ordinate system describing the microphone positions is located with the x- and y-axes in
the horizontal reflecting plane and the z-axis at a right angle to it.

In general, the number of measuring points is sufficient if the difference, in dB, between the
maximum and minimum measured sound pressure levels is less than 5 dB. If this condition is
not fQiTfilTed, 1T IS necessary 1o carry oul measurements In four addiiional poinis 6 1Q P, as
descfibed in Figure 6.

The front of the appliance, unless otherwise specified in the relevant part of MEC 60704-2
seriep, is directed in the direction of the x-axis. For determining time histori€’s, freqyency
specfra, etc. of the appliance, microphone position no.1 is recommended.
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Coordinates of microphone positions:

No. «x y z
1 0 c-1m
2 b c-1m
3 -a 0 c-1m
4 -b c-1m
5 0 c
6 a b c
7 -a b c
8 -a -b c
9 a -b c
Measyrement surface area:
S=4(a-b+b-c+*c-a)
24 Main axis of the appliance
|/
7 | 6
Geometrical centre
of the appliance
8
A
3
Q
-4 e - —
7 X
// \
Y .~
- IEC
where
c is the height, in m, of the measurement surface (normally equal to the height of the geometrical centre of
the appliance above the reflecting plane, enlarged by 1 m);
2-a is the width, in m, of the measurement surface (normally equal to the width of the appliance, enlarged by
2 m);
2-b is the length, in m, of the measurement surface (normally equal to the maximum dimension of the

appliance, enlarged by 2 m).

Figure 6 — Measurement surface — parallelepiped — with five
or nine microphone positions for stand-type appliances
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7.1.8 If the appliance under test emits steady noise, it is permissible to measure the
surface sound pressure level by traversing a microphone along measurement paths, instead
of at individual microphone positions, as described in 7.4.3 of this document and in Annex B
and Annex C of ISO 3744:2010.

7.1.9 Guidelines for the location of the RSS are given in Annex A of ISO 3744:2010.

7.2 Microphone array and RSS location in hard-walled test rooms

The requirements in Clause 7 of ISO 3743-1:2010 shall be followed.

In gejneral, at least three microphone positions should be used.

According to 7.2 of ISO 3743-1:2010, the hard-walled test room is more suitable for solrces
not designed to be placed on the floor against a wall or to be wall-mounted. Should the sgurce
undef test be closer than 1 m to the wall, the RSS shall not be placed at the-position gf the
sourge, but at a position on the floor 1 m from the wall.

7.3 | Microphone array and RSS location in special reverberation test rooms

The equirements in Clause 9 of ISO 3743-2:2018 shall be followed:

In ggneral, the number of microphone positions N,, = 6 and the number of source locgtions
Ng=/1.

A change of these numbers depends on the .results of a preliminary measuremept in
accofdance with 9.4 of ISO 3743-2:2018.

4,0 dB, in order to reduce the effort of measuring in a special reverberation test room, the¢ use
of a[moving microphone instead of 42 individual microphone positions is recommended;
altermatively, measurements under fre€ field conditions can be preferable.

When, according to these preliminary investigations, the standard deviation §); is }bove

NOTE| The use of a moving microphOne traversing a path, in accordance with 9.6 of ISO 3743-2:2018, i often
more ¢onvenient than the use of amuntber of fixed microphones.

In general, the RSS usgd\for the comparison method is measured with the same microphone
array| and with the same number of source locations as used for the appliance under test| The
RSS|is located on the floor so that the projection of the centre of its reference box coingides
with the projectiantof the centre of the reference box of the appliance under test.

7.4 Measurements

7.41 For measurements in free-field conditions over a reflecting plane, the requirements in
4.1, Clause 5 and 82 1 of 1ISQ 3744:2010 shall be followed; for measurements in hard-wlalled
test rooms, the requirements in Clause 7 of 1SO 3743-1:2010 shall be followed; for
measurements in special reverberation test rooms, the requirements in Clause 9 of ISO 3743-
2:2018 shall be followed.

The time-average sound pressure level has to be observed at each microphone position over
a typical period of operation of the appliance. For noise that varies with time, the period of
observation shall be specified carefully.

In the case of a moving microphone, the integration time should include at least one full
traverse for measurements in accordance with 1SO 3743-1:2010 or ISO 3743-2:2018, and at
least two full traverses for measurements in accordance with ISO 3744:2010.

NOTE The measurement time interval can be chosen to be representative of the period of maximum noise level.
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7.4.2 The following data shall be measured and considered when using the comparison
method in hard-walled test rooms, or in special reverberation test rooms:

— time-averaged octave- or 1/3 octave-band sound pressure levels at each microphone
position (or each traverse) during operation of the appliance under test;

— time-averaged octave- or 1/3 octave-band sound pressure levels at each microphone
position (or each traverse) when the RSS is operating;

— time-averaged octave- or 1/3 octave-band sound pressure levels produced by the
background noise.

7.4.3 The following data shall be measured and considered for measurements in free field
cond|tions over a reflecting plane, or when using the direct method in special reverberation
test nooms:

— Afrweighted or octave- or 1/3 octave-band time-averaged sound pressure.levels during
beration of the appliance under test;

0
— Atweighted or octave- or 1/3 octave-band time-averaged sound pressure“levels produced
by the background noise.

7.4.4 If, owing to simple instrumentation or owing to the properties of the appliance Under
test, jan observer has to be present, he shall be at least 0,5 m from>the microphone in usg, on
the sjde away from the appliance under test.

8 (Calculation of sound pressure and sound power levels

8.1 General

For |measurements in hard-walled test ,rooms, the requirements in Clause § of
ISO 3743-1:2010 shall be followed. For measurements in special reverberation test rgoms,
the requirements in Clause 10 of ISO 3743=2:2018 shall be followed. For measurements in
free-field conditions over a reflecting plane, the requirements in 8.2 of ISO 3744:2010 shall be
followed.

8.2 | Corrections for background noise levels

If thg background noise levels, L '', are more than 6 dB below the measured sound pregsure
levels, L °, the values “of L ' shall be corrected to take into account the influenge of
background noise. The correcfed value, L, is given by

L, :10~zg(1o°'1'LP' -100'“1’”) dB (re 20 uPa) 2)
For measurements in hard-walled test rooms or in special reverberation test rooms| this
formida~appliesto-the sound pressurelevs Measdred sach-microphoneposition—bkfore

For measurements in free-field conditions over a reflecting plane, Formula (2) applies to the
sound pressure level averaged over the microphone positions (see 8.4).

When the background noise levels are more than 15 dB below the sound pressure levels with
the source operating, no correction is made.

Even if the measurement is invalid for one or more frequency bands, it can still be valid for
the A-weighted value, provided that the difference between LpA’ and LpA” is greater than
6 dB.
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If it can be demonstrated that the absolute criteria for background noise is fulfilled and the
background noise levels in the test room at the time of the measurements are less than or
equal to those given in 4.2.2 of 1ISO 3744:2010 for all bands within the frequency range of
interest, the measurements can be taken as having met the background noise requirements of
this document, even if the 6 dB requirement is not met for all bands. It can be assumed that
the source emits little or no measurable noise in these frequency bands, and that the data
reported represent an upper bound to the sound power level in these bands.

If the 6 dB criterion is not satisfied and the absolute criteria for background noise is not
fulfilled, the accuracy of the result(s) is reduced. No correction for those levels is allowed if
the measurements are made in hard-walled rooms or in special reverberation test rooms, and
for nfeasurements made In free field over a reflecting plane, a maximum correction of.1]3 dB
can lje subtracted from the measured values. The results may, however, be reported and may
be ugeful in determining an upper bound to the sound power level of the appliancedunder|test.
If su¢h data are reported, it shall be clearly stated in the text of the report, as_well as ih the
graphs and tables of results, that the background noise requirements of thiscrdocument |have
not bleen fulfilled.

8.3 Corrections for the test environment

For [measurements in free-field conditions over a reflecting(ptane, the environmental
correction K, (see 8.2.4 and Annex A of ISO 3744:2010) is dpplied to the sound pregsure
levellaveraged over the measurement surface, calculated aceording to the equation given in
8.2.4] of ISO 3744:2010.

The |environmental correction is assumed to be Zero for measurements made in hemi-
anechoic rooms which meet the requirements of ISO3745.

8.4 | Calculation of sound pressure level averaged over the microphone positions

For the A-weighted sound pressure levellor the level in each band of interest, an averaged
sounfl pressure level over the microph@ne positions is calculated from the measured sjound
presgure levels, using the following equation:

L1000l 130100 0 | 4B 20 uP
p=10-19 WZ;‘ (re 20 pPa)
i=

wherp

L,m is the sound pressure level averaged over the microphone positions or ovef the
measurement surface, in dB, re 20 uPa;

L,; is(the sound pressure level resulting from the i-th microphone position, in dB, re
20 uPa;

N is the number of microphone positions (multiplied if necessary in reverberant field

conditions by the number of source locations).
8.5 Calculation of sound power levels with the comparison method

For measurements in hard-walled test rooms or in special reverberation test rooms, the sound
power level of the appliance under test, Ly, is calculated in each octave- or 1/3 octave-band
within the frequency range of interest, using the equation

Ly = Lyrss)* (LyaT) - LpRsS))

where

Lyrss) s the calibrated sound power level of the RSS, in dB (re 1 pW);
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L,Rss) is the sound pressure level of the RSS averaged (energy basis) over the
microphone positions or the microphone path, in dB (re 20 yPa);

LyaT) is the sound pressure level of the appliance under test averaged (energy basis)
over the microphone positions or the microphone path, in dB (re 20 yPa).

Then, the A-weighted sound power level is calculated from the equation

Lya =10-|g(210°’1'(LW'f*A1)) dB (re 1 pW)
j )

wherp
Ly ; is the octave-band level, in band j, in dB (re 1 pW);
A; is the A-weighted value of the midband frequency of octave- or™1/3 octave-bgnd j,

as given in Table B.1 of ISO 3743-1:2010.
8.6 | Calculation of sound power levels in free field conditions over a reflecting pljne
The pound power level of the appliance under test Ly, is caledlated from the value of the

surface sound pressure level determined in accordance wijth."*8.4, corrected from K, and K,
(see 8.2 and 8.3) and from the area of the measurement sdiface, S, as follows:

s
Ly = mec+10-lg[S—j dB

0
wherg
L,mc| is the A-weighted or frequency:band surface sound pressure level in accordance with
8.4, corrected from background noise and from environmental correction K,, ih dB
(re 20 pPa);
S is the area of the measurement surface in m2;
So is 1 m2.

8.7 | Calculation of A-weighted sound power level with the direct method in special
reverberationtest rooms

The A-weighted sound power level of the appliance under test L, is calculated from the
valug of the~mean sound pressure level over the microphone positions determingd in
accofdance with 8.4 and the properties of the reverberation test room, as follows:

Lya = Loma —[1o.|g[;—':]+10-|g[%]—13] dB

Lyma is the A-weighted sound pressure level averaged in dB over the microphone positions
in accordance with 8.4 in dB (re 20 yPa);

TN is the nominal reverberation time of the test room in seconds;
Ty is 1s;
V is the volume of the test room in cubic metres;

o is 1 m3.
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9 Information to be recorded

9.1 General data

9.1.1 Name and address of the laboratory where measurements are carried out.
9.1.2 File number and date(s) of measurements.

9.1.3 Name and address of the company, organisation, or person, who ordered the
measurements.

9.1.4] Purpose of the measurements.

9.1.5 Statement of compliance with this document and the appropriatepart of the
IEC 60704-2 series.

9.2 | Description of appliance under test

9.2.1 Category: for example, vacuum cleaner, washing machine,cefc.

9.2.2 Design characteristics: for example, hand-held, table-type, floor-standing.
9.2.3 Manufacturer or dealer, trademark.

9.2.4 Model or type designation (name of product).

9.2.5 Serial number or production date.

9.2.6 Rating data (name plate data).‘\for example, voltage, input capacity, water stpply
pressure, etc.

9.2.7 Power source and mgotor data: for example, mains-powered, battery-powgred,
indugtion motor, commutator métor, motor speed, etc.

9.2.8 Supplied and/ortadvertised attachments and/or accessories.

9.3 Measurement method

9.31 Directimethod and/or comparison method.

9.3.2 Basic ISO standards used.

9.4 —Acoustical test environment

9.4.1 Hard-walled test room and/or special reverberation test room and/or free field over
reflecting plane.

9.4.2 Test room characteristics: for example, hemi-anechoic laboratory room, outdoor
area, ordinary room with or without acoustical treatment, special reverberation test room,
hard-walled test room.

9.4.3 Room inner (free) dimensions, volume.
9.4.4  Acoustical treatment of surfaces.

9.4.5 Room qualification, method and data.
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9.5 Instrumentation

9.5.1 Instrumentation for measuring acoustical data: name, type, serial number, accuracy,
manufacturer of equipment and auxiliaries, date of latest calibration.

9.5.2 Reference sound source with calibration data, manufacturer.

NOTE Calibration date can be according ISO 6926:2016.

9.5.3 Instrumentation for measuring climatic conditions: name, type, serial number,
accuracy, manufacturer (if known).

9.5.41 Instrumentation for measuring operating conditions: name, type, serial. number,
accufacy, manufacturer (if known).

9.6 | Equipment and pre-conditioning of appliance under test

9.6.1 Equipment, attachments, accessories selected for measurements,
9.6.2 Running-in procedure and period.
9.6.3 Stabilizing procedure and period.

9.7 | Electric supply, water supply, etc.

9.7.1 Mains supply voltage with tolerances, AC, DC}frequency.
9.7.2 Battery type and capacity, fully or partly~charged.

9.7.3 Water supply, pressure and temperature with tolerance.
9.7.4  Other energies, supply data.

9.8 Climatic conditions

9.8.1 Temperature.
9.8.2 Relative humjdity.
9.8.3 Atmospheric pressure.

9.9 | Operation of the appliance under test

9 9 1 ldhna andlar Iaadinma A At ane: Ao arin Hion
. o g ar Oy O 1oat g~ C oo oo S, G e St aoTT—O

9.9.2 Selected operation procedure(s): for example, period(s), cycle(s), speed of motor(s),
position of controls, etc.

9.9.3 Description of period(s) or cycle(s) used for measurements.

9.10 Location and mounting of the appliance under test

9.10.1 Description of the location of the appliance under test and of the RSS in the test
environment: for example, distances from floor and wall(s) (if necessary by making a sketch).

9.10.2 Description of the mounting of the appliance under test: for example, fixtures, built-in
cabinets, resilient support(s), floor covering(s), etc.


https://iecnorm.com/api/?name=86f0a1f382be8e969cac066d58d99eb7

IEC

9.11

9.11
mea

60704-1:2021 © |IEC 2021 -31-

Microphone array

.1 Description of the array: for example, number of microphone positions, co-ordin
surement distance, radius of the hemisphere, area of the measurement surface, etc.

ates,

9.11.2 Description of the location of the microphone array in the test environment: for
example, distances from the environment boundaries, etc.

9.11

9.11

scanping of the output from all microphones of the array, scanning procedure.

9.11

correlction data, etc.

9.12
9.12

each| microphone position and for each of the selected load and-operation conditions g

appl

9.12

positlon of the RSS.

9.12

the background noise before and after each series,of measurements.

9.12

reference sound source (influence of the background noise and microphone attachm
envirponmental correction).

9.12
for s

9.12,

9.12.

9.13

See

9.14

.3 Microphone angle of incidence and orientation with respect to the source.

J5 Attachments for microphones: for example, wind shielding accessories

Measurement data

1 Measured octave- or 1/3 octave-bands and/or A-weighted sound pressure leve

iance under test, and the periods or cycles used for measurements.

J2 Measured octave- or 1/3 octave-bands sound pressure levels for each microp
{3 Measured octave- or 1/3 octave-bands and/or A-weighted sound pressure leve

J4 Applied corrections to the measured‘values for the appliance under test and fo

f Determined time histories (preferably A-weighted sound pressure levels versus
lected loads and operation_conditions and the periods or cycles used for measurem

6 Determined frequency spectra.
7 Remarks on subjective impression of noise.

Calculated sound pressure and sound power levels

Clause 8.

€ or

with

s for
f the

hone

Is of

r the
ents,

fime)
bnts.

Reporting

Only those data, recorded in accordance with this clause, which are of importance for the
purpose of the measurements, shall be reported. In general, the data of Clause 10 is
important.
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10 Information to be reported

Subclause
10.1 General data 9.1
10.2 Appliance under test 9.2
10.2.1 Category 9.2.1
10.2.2 Design characteristics 9.2.2
10.2.3 Manufacturer, dealer, trademark 9.2.3
10.2.4 Model or type, designation 9.24
10.26 Serial number, production date 9.2.5
10.26 Rating data 9.2.6
10.2)7 Power source 9:2.7
10.2)8 Attachments, accessories 9.2.8
10.3| Test conditions for the appliance

Subclausp
10.3 1 Selected attachments, accessories 9.6.1
10.32 Supply from mains 9.7.1
10.33 Supply from batteries 9.7.2
10.34 Water supply 9.7.3
10.36 Supply of other energy 9.7.4
10.3.6 Temperature 9.8.1
10.37 Relative humidity 9.8.2
10.38 Atmospheric pressure 9.8.3
10.3.9 Applied load 9.9.1
10.310 Operation procedure 9.9.2
10.3J11 Periods, cycles 9.9.3
10.3[12 Locationrin-the test room 9.10.1
10.3]13 Mounting 9.10.2
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10.4 Acoustical data

Subclause
10.4.1 Direct and/or comparison method 9.3.1
10.4.2 Basic ISO standard(s) used 9.3.2
10.4.3 Reference sound source (RSS) 9.5.2
10.4.4 Test environment 9.4.1
10.4.5 Microphone array 9.11.1
10.4.6 Scanning procedure 9.11.4
10.4 7 Measured sound pressure levels of the appliance 9.12.1
10.4.8 Measured sound pressure levels of the RSS 9.12:2
10.49 Applied corrections 9."12.4
10.410 Time history of operation procedure 9.12.5
10.4 11 Frequency spectra 9.12.6
10.4/12 Calculated sound power levels 9.13
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Annex A

(normative)

Standard test table

IEC 60704-1:2021 © IEC 2021

A suitable design for a standard test table is shown in Figure A.1. The top of the table shall be
of bonded laminated wood 0,10 m thick, having a minimum area of 0,5 m2 and a minimum
lateral dimension of 0,7 m. The height of the standard test table shall be 0,75 m.

Dimensions in metres

Top: bonded laminated wood

Y

0,75

A 0,75

ox
— O
c o

L __

Legs and braces
screwed and bonded
oF--
L __
Isolating pads
B 0,63

Y

Figure A.1 — Example of standard test table

IEC
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Annex B
(normative)

Test enclosure
The test enclosure is shown in Figure B.1.

A
\

IEC

h ip the inner height of the test enclosure h=h, +(3+1) mm

where
the ngminal height, %, is the smallest integer\multiple of 5 mm that accommodates the height of the instaflation
opening in accordance with the manufactureris installation instructions; calculated by:
hy=iSmmuwijthy - 5mm2z>(@GE-1)-5mm,i=1,2, 3, ..; where
z is the height of the installation opening given in the manufacturer’s instaflation

instructions \If a range is given, z shall be the smallest value of the range.
w i the inner width of the test enclosure w=w_  + (5 1) mm

where
the ngminal width, w , is.the smallest integer multiple of 5 mm that accommodates the width of the instaflation
opening in accordance with the manufacturer’s installation instructions; calculated by:

wy =i 5mmwithi-5mm>x>(i-1)-5mm,i=1,2, 3, ...; where
x is the width of the installation opening given in the manufacturer’s insta]lation
instructions. If a range is given, x shall be the smallest value of the range.

d ip the(inper depth of the test enclosure d=d  +(35+15)mm (i.e. d > 550 mm)

where

the nGmmTTa—dEptT; [ is—the—smattest—imteger muttipte—of 5 mmT, —egquat—toor _greater tiam 5t5—mm, that
accommodates the depth of the installation opening in accordance with the manufacturer’s installation instructions;
calculated by: d =i 5mmwithi-5mm=>y>(i-1)-5mm,i=1,2, 3, ...; where

y is the depth of the installation opening given in the manufacturer’s installation
instructions. If a range is given, y shall be the smallest value of the range.

NOTE 1 The addition offers the laboratory personal the possibility to centre the appliance in the enclosure and
ensures that the appliance does not contact the test enclosure.

NOTE 2 The front of the appliance is aligned parallel.

Material of the enclosure: (19 £ 1) mm thick untreated particleboard (chipboard) or untreated plywood, having
a density between 600 kg/m® and 750 kg/m?3.

Figure B.1 — Test enclosure
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Annex C
(informative)

Guidelines for the design of simple test rooms
with essentially free field conditions

2021

The inner volume and the dimensions of the test room with essentially free field conditions
depend on the size and the shape of the measurement surface used in the test. The
measurement surface shall be at least 0,9 m distant from the absorptive surfaces of the test

room

The floor of the test room shall be a hard, smooth, plane where the average sound absorn
coeffjcient shall not exceed 0,06 over the 1/3 octave-band centre frequency rangé{t00
10 0Q0 Hz. Usually, floors of painted poured concrete, or floors with asphalt orCeramic
are datisfactory. If the floor is not a ground plane or integral with the building, structure
adequate thickness, care shall be exercised that it does not radiate any, appreciable s

due

The
quali

A co
airga
expe

A ve
thick
build
dens
room

The {
by a
appr

This

vibrations.

hpplicability of the test room for the purpose of this test code_depends essentially o
y of the acoustical treatment of its walls and ceiling.

mmon treatment, consisting of wedges of absorptive niaterial mounted (with a
p behind them) on the walls and on the ceiling of the®uilding structure, will be extrg
nsive, can be easily damaged in practical use, and.Wwill be hard to keep clean.

ness of at least 80 mm, with different densities, the first layer being in contact wit
ng structure and having a density of appfoximately 55 kg/m3, the second layer hav
ty of approximately 33 kg/m3 and the ‘third layer, forming the inner boundary of the
. having a density of approximately-23 kg/m3.

hree layers are fastened together to the walls and to the ceiling of the building stru
mesh with a size of approximately 50 mm of galvanized steel wires with a diamef
pximately 1 mm.

ption
Hz to
tiles,
with
ound

n the

small
mely

'y simple treatment consists of three layers:of mineral wool (felt), each layer with a

h the
ng a
test

cture
er of

treatment is not expensive, the risk of damage is small, and the room can be clefaned
easily.
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Partie 1: Exigences générales

2021

AVANT-PROPOS

Commission Electrotechnique Internationale (IEC) est une organisation mondiale (de *normali
Mmposée de I'ensemble des comités électrotechniques nationaux (Comités nationaux de [IEC). L'IEC

I"électricité et de I'électronique. A cet effet, I'lEC — entre autres activités '~ ‘publie des N

[sation
h pour

et de favoriser la coopération internationale pour toutes les questions de normalisation dans les donpaines

prmes

internationales, des Spécifications techniques, des Rapports techniques, des Spégifications accessibles au

pu
co
or
ég
se
Le
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int]
Le
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I'é

blic (PAS) et des Guides (ci-aprés dénommés "Publication(s) de I'lEC"). Leursélaboration est confiée

plement aux travaux. L'IEC collabore étroitement avec I'Organisation Ipternationale de Normalisation
on des conditions fixées par accord entre les deux organisations.

Bressés sont représentés dans chaque comité d’études.

entuelle mauvaise utilisation ou interprétation qui en\est faite par un quelconque utilisateur final.

a des

Mmités d'études, aux travaux desquels tout Comité national intéressé par le~sujet traité peut participefr. Les
anisations internationales, gouvernementales et non gouvernementales,(enh-liaison avec I'l[EC, participent

(1SO),

5 décisions ou accords officiels de 'lEC concernant les questions.teehniques représentent, dans la mesure
possible, un accord international sur les sujets étudiés, étant dohné que les Comités nationaux dq I'lEC

5 Publications de I'lEC se présentent sous la forme desrecommandations internationales et sont agréées
mme telles par les Comités nationaux de I'lEC. Tous_ les‘efforts raisonnables sont entrepris afin qug I'lEC
s'dssure de I'exactitude du contenu technique de ses publications; I'lEC ne peut pas étre tenue responsa

ble de

D4gns le but d'encourager I'uniformité internationaleytes Comités nationaux de I'lEC s'engagent, dans tdute la

megsure possible, a appliquer de fagon transparente’les Publications de I'lEC dans leurs publications nati

et
ré
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ing
To
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na
do
de
to

L'3
réf
L’4

régionales. Toutes divergences entre toutes Publications de I'lEC et toutes publications national
ionales correspondantes doivent étre indiguées en termes clairs dans ces derniéres.

rnissent des services d'évaluation“de conformité et, dans certains secteurs, accédent aux marqu
hformité de I'IEC. L’IEC n'est responsable d'aucun des services effectués par les organismes de certifi
épendants.

cune responsabilité ne\“doit étre imputée a I'lEC, a ses administrateurs, employés, auxiliair
ndataires, y compris ‘ses experts particuliers et les membres de ses comités d'études et des C
ionaux de I'lEC, (pour tout préjudice causé en cas de dommages corporels et matériels, ou de touf
mmage de quelgue nature que ce soit, directe ou indirecte, ou pour supporter les colts (y compris le
justice) et lesidepenses découlant de la publication ou de [I'utilisation de cette Publication de I'l[EC
te autre Publication de I'lEC, ou au crédit qui lui est accordé.

ttention_est attirée sur les références normatives citées dans cette publication. L'utilisation de publid
érencées est obligatoire pour une application correcte de la présente publication.

ttention est attirée sur le fait que certains des éléments de la présente Publication de I'lEC peuven

us les utilisateurs doivent s'assurer qu'ils sont en possession de la derniére édition de cette publication|.

nales
es ou

FC elle-méme ne fournit aucune attestation de conformité. Des organismes de certification indépendants
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brevets et de ne pas avoir signalé leur existence.

droits

La Norme internationale IEC 60704-1 a été établie par le comité d'études 59 de I'IEC:
Aptitude a la fonction des appareils électrodomestiques et analogues.

Cette quatriéme édition annule et remplace la troisieme édition parue en 2010. Cette édition
constitue une révision technique.

Elle inclut les modifications majeures suivantes par rapport a I'édition précédente:

a) mise a jour des références (notamment aux normes 1SO);

b) révision des exigences relatives aux conditions climatiques;

c) révision des exigences relatives au niveau de bruit de fond.
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Le texte de cette Norme internationale est issu des documents suivants:

FDIS Rapport de vote
59/753/FDIS 59/762/RVD

Le rapport de vote indiqué dans le tableau ci-dessus donne toute information sur le vote ayant
abouti a I'approbation de cette Norme internationale.

Le présent document a été rédigé selon les Directives ISO/IEC, Partie 2.

Une
élect
étre

Le cq
stabi
relati

iste de toutes les parties de la série IEC 60704, publiées sous le titre général App
rodomestiques et analogues — Code d’essai pour la détermination du bruit aérien,
consultée sur le site web de I'lEC.

ité indiquée sur le site web de I'lEC sous "http://webstore.iec.ch""dans les do
ves au document recherché. A cette date, le document sera

conduit,

ipprimé,

mplacé par une édition révisée, ou

mendé.

preils
peut

mité a décidé que le contenu du présent document ne sera pas modifié&javant la d?re de

nées
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INTRODUCTION

2021

Bien que les niveaux de bruit émis par les appareils électrodomestiques ne présentent pas,
en général, un danger pour l'oreille de l'opérateur ou d’autres personnes exposées, la
nécessité de disposer de méthodes normalisées pour la détermination du bruit émis a été
reconnue depuis longtemps. Il convient donc de spécifier de telles méthodes, non seulement
pour des types particuliers d’appareils, mais également pour la majorité des appareils
couramment utilisés auxquels il convient d’appliquer ces principes.

En général, la détermination des niveaux de bruit est une partie seulement d’'un ensemble de
méthades d’essai couvrant les nombreux aspects de propriétés et caractéristiques d’apt

ala

itude

onction de I'appareil. Il est donc important que les exigences pour les mesures.de

(a savoir, environnement d’essai, appareils de mesure, quantité de travail nécessaire) s
mainfenues a un niveau raisonnable.

Les

ésultats des mesures de bruit sont utilisés a des fins diverses, parcexemple po

décldration du bruit ou pour comparer le bruit émis par un appareil spécifique au bruit
par d’autres appareils de la méme famille. Dans d’autres cas, les résultats servent de

pour

ou ppur décider des moyens a adopter pour une insonorisation-\Dans tous les cas,
important de spécifier des procédures ayant une exactitude connue de telle sorte qu

résu

Ces

Ifats des mesures effectuées par différents laboratoires pdissent étre comparés.

conditions ont, dans la mesure du possible, été-prises en considération lor

I’étahlissement du présent code d’essai. Les méthodes‘de mesure acoustiques sont b3

sur celles décrites dans les normes ISO 3743-1:2010) 1ISO 3743-2:2018 et ISO 3744:2010.

Ces
réve

méthodes autorisent [l'utilisation de salles semi-anéchoiques, de salles d’
fbérantes spéciales et de salles d’essaina parois dures. Le résultat des mesures ¢

nivedu de puissance acoustique de I'appareil. Dans les limites de I'incertitude de mesur

carag

libre

sur plan réfléchissant sont égaux.a ceux obtenus en champ réverbéré.

L'utillsation des méthodes par-intensimétrie spécifiées dans les normes ISO 9614-1:

ISO
décr

Le p

T614-2:1996 et ISO 9644-3:2002 est applicable dans des conditions spéciales qui
ifes dans les parties correspondantes de la série IEC 60704-2.

ésent code d’essai ne concerne que le bruit aérien. Dans certains cas, le bruit soli

transjmis par exemple/a la piéce voisine, peut avoir de I'importance.

bruit
oient

ur la
émis
base

des études d’ingénierie, par exemple pour le développement de ‘nouveaux équipements

| est
E les

5 de
sées

Bssai
st le
e qui

térise ces méthodes, les résultats;de la détermination dans les conditions de champ

993,
sont

dien,
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APPAREILS ELECTRODOMESTIQUES ET ANALOGUES -
CODE D’ESSAI POUR LA DETERMINATION
DU BRUIT AERIEN -

Partie 1: Exigences générales

omaine d’application

La ¢
dome

résedqu ou par piles ou accumulateurs.

L’exq
des
salor

Le présent document ne s’applique pas

— a

Les g
de Iq
I’édit
référ

stiques et analogues, y compris leurs accessoires ou composants, alimentés a par

ression "usages analogues" s’entend des usages dans des conditions\similaires a g

s de coiffure, laveries, etc. sauf spécification contraire dans la série IEC 60704-2.

X appareils, équipements ou machines congus ‘exclusivement pour des us
dustriels ou professionnels;

Nuipements de climatisation, de chauffage “ou de ventilation (a [I'exception

dépendants, des déshumidificateurs, ~des épurateurs d’air et des chauffg
dépendants), aux brldleurs a mazout(‘pour le chauffage central, aux pompes
blimentation en eau et pour les systémes d’eaux usées;

X moteurs ou générateurs individuels; et
LIX appareils exclusivement destinés a une utilisation a I'extérieur.

déterminer et vérifietsles valeurs d’émission acoustique déclarées dans
fications de produit, voir I'lEC 60704-3:2019.

Références normatives

ocuments’slivants sont cités dans le texte de sorte qu’ils constituent, pour tout ou [
ur contenu, des exigences du présent document. Pour les références datées,
on citée s’applique. Pour les références non datées, la derniere édition du docume
bnce-s’applique (y compris les éventuels amendements).

résente partie de I'lEC 60704 s’applique aux appareils électriques paoursusages

ir du

elles

oyers domestiques, par exemple dans les restaurants, cafés, salons de thé, hotels,

ages

X appareils qui font partie intégrante d’'un batiment ou de ses installations, tels qule les

des

bntilateurs domestiques, des hottes de. \cuisine et des appareils de chauffage

-eau
pour

les

artie
seule
nt de

IEC 60704-2 (toutes les parties), Appareils électrodomestiques et analogues — Code d’essai

pour

la détermination du bruit aérien

IEC 60704-3:2019, Appareils électrodomestiques et analogues — Code d’essai pour la
détermination du bruit aérien — Partie 3: Méthode de détermination et de vérification des
valeurs déclarées d'émission sonore

IEC 61260-1:2014, Electroacoustique — Filtres de bande d’octave et de bande d’une fraction

d’oct

ave — Partie 1: Spécifications

IEC 61672-1:2013, Electroacoustique — Sonometres — Partie 1: Spécifications
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ISO 3743-1:2010, Acoustique — Détermination des niveaux de puissance acoustique et des
niveaux d’énergie acoustique émis par les sources de bruit a partir de la pression
acoustique — Méthodes d’expertise en champ réverbéré applicables aux petites sources
transportables — Partie 1: Méthode par comparaison en salle d’essai a parois dures

ISO 3743-2:2018, Acoustique — Détermination des niveaux de puissance acoustique émis par
les sources de bruit a partir de la pression acoustique — Méthodes d’expertise en champ
réverbéré applicables aux petites sources transportables — Partie 2: Méthodes en salle
d’essai réverbérante spéciale

ISO 3744:2010, Acoustique — Détermination des niveaux de puissance acoustique et des
nivegux d’énergie acoustique émis par les sources de bruit a partir de la pregsion
acouptique — Méthodes d’expertise pour des conditions approchant celles du champ.libre sur
plan réfléchissant

1ISO 9614-1:1993, Acoustique — Détermination par intensimétrie des niveatix)de puisdance
acouptique émis par les sources de bruit — Partie 1: Mesurages par points

ISO 9614-2:1996, Acoustique — Détermination par intensimétrie des§ “niveaux de puissance
acoultique émis par les sources de bruit — Partie 2: Mesurage par-balayage

ISO 9614-3:2002, Acoustique — Détermination par intensimétrie des niveaux de puissance
acoustique émis par les sources de bruit — Partie 3: Méthode de précision pour mesuragge par
balayage

ISO $926:2016, Acoustique — Prescriptions relativestaux performances et a I’étalonnagg des
sourges sonores de référence pour la détermination® des niveaux de puissance acoustique

ISO 12001:1996, Acoustique — Bruit émis par'les machines et équipements — Régles pqur la
préparation et la présentation d’'un code dessai acoustique

3 Termes et définitions

Pour|les besoins du présent document, les termes et définitions suivants s'appliquent| Les
termes et définitions relatifs a la détermination des niveaux de puissance acoustique pelivent
étre frouvés dans I'lSO«3743-1:2010, I'lSO 3743-2:2018 et I'lSO 3744:2010.

L'ISQ et I'IEC tiennent a jour des bases de données terminologiques destinées a étre util[sées
en ngrmalisation,~consultables aux adresses suivantes:

o |EC Electropedia: disponible a I'adresse http://www.electropedia.org/

$0O’Online browsing platform: disponible a I'adresse http://www.iso.org/obp

3.1

durée de mesure

fraction ou multiple d’'une phase opératoire ou d’un cycle de fonctionnement sur lequel sont
déterminés les niveaux de puissance acoustique

3.2

phase opératoire

intervalle de temps pendant lequel un processus spécifié est accompli par I'appareil en essai
(par exemple, pour un lave-vaisselle, le lavage, le ringage ou le séchage)

3.3

cycle de fonctionnement

succession spécifique de phases opératoires réalisées pendant que l'appareil en essai
exécute un cycle de travail complet
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Note 1 a l'article: Chaque phase opératoire est associée a un processus spécifique qui peut ne se produire
qu’une seule fois ou étre répété pendant le cycle de fonctionnement (par exemple, pour un lave-vaisselle, le
lavage, le ringage et le séchage).

3.4

signature temporelle

enregistrement continu du niveau de pression acoustique (pour une position précise de
microphone) en fonction du temps, effectué pendant une ou plusieurs phases opératoires d’un
cycle de fonctionnement

3.5

paraléiépipéde-deréférenee
parallélépipede rectangle fictif limité par le(les) plan(s) réfléchissant(s) sur lequel(lesquels)
est placée la source de bruit en essai, qui entoure la source au plus prés, y comprig tout
élémpent a rayonnement acoustique significatif et toute table d’essai sur laquelle |la source est
montge

[SOYRCE: ISO 3744:2010, 3.10, modifiée — La note a été ignorée.]

3.6
encefinte d’essai
encelnte utilisée pour simuler les conditions acoustiques habituelles en situation
d’engastrement et/ou de montage

4 Méthodes de mesure et environnements acoustiques

4.1 Généralités

Le présent document concerne des méthodes@bjectives de degré de précision "expertisg" de
clasge 2 conformément a I'lSO 12001:1996, destinées a déterminer les niveaux de puissance
acouptique Ly, exprimés en décibels (dB) par rapport a une puissance acoustique|d'un
picowatt (1 pW), d’un bruit aérien situé a lintérieur de la plage de fréquences d’intérét
(comprenant généralement les bandes d’octave ayant des fréquences médianes comprises
entrg 125 Hz et 8 000 Hz), dans.les conditions de fonctionnement prescrites pour I'appareil a
mesUrer.

Les méthodes de détermination des niveaux de puissance acoustique avec un degné de
précision "laboratoire{!"de classe 1 conformément a I'lSO 12001:1996, spécifiées par exe||‘mple
dans| I'ISO 3741 et NSO 3745, ne figurent pas dans le présent document. Elles pelivent
cepepdant étre .appliquées si I'environnement et l'instrumentation d’essai appropriés|sont
dispgnibles.

NOTE|1 Les\waleurs de bruit obtenues dans les conditions décrites dans le présent document ne correspgndent
pas ng¢cessairement au bruit constaté dans les conditions de fonctionnement pratique.

NOTE 2 Pour les coniréles de qualité en production, efc., des méthodes simplifiées peuveni convenir. D autres
méthodes de mesure faisant appel, par exemple, a une analyse en bande étroite ou a des techniques
intensimétriques, doivent généralement étre appliquées pour réduire le bruit. De telles méthodes ne sont pas
couvertes par le présent document.

La totalité du bruit émis par un appareil ou un équipement et rayonné dans toutes les
directions de I'espace entourant 'appareil peut étre caractérisée par la puissance acoustique
de l'appareil. Dans les limites de la plage d’exactitude du présent document, la puissance
acoustique d’un appareil ne dépend pas, pour I'essentiel, de I'environnement dans lequel
I'appareil est installé.

Par conséquent, le concept de niveau de puissance acoustique a été choisi pour exprimer
I’émission acoustique des appareils électrodomestiques et analogues.
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La quantité préférentielle d’émission acoustique est le niveau de puissance acoustique
pondéré A, Ly, en dB (réf 1 pW).

Conformément au présent document, il existe deux méthodes principales, la méthode directe
et la méthode comparative, décrites respectivement en 4.2 et en 4.3. L'une ou l'autre des
deux méthodes peut étre utilisée.

Différents types d’environnements, décrits en 4.4, peuvent étre utilisés. Une partie de la série
IEC 60704-2 peut, si nécessaire, exclure une ou plusieurs combinaisons parmi celles offertes.

4.2 —Méthode-directe

La méthode directe ne peut étre utilisée que pour des mesures effectuées dans| des
envirpnnements d’essai qualifiés conformément a I'lSO 3744:2010 pour des conditions de
chanjp libre sur un ou plusieurs plan(s) réfléchissant(s) et conformément a I'|SQ 3743-2:2018
pour |les salles d’essai réverbérantes spéciales.

Avec|cette méthode, le niveau de puissance acoustique est déterminé

dans des conditions de champ libre sur un ou plusieurs plan(s)yréfléchissant(s), a partir
des niveaux de pression acoustique temporels moyens (sur) la base d’'une moyenne
gbiadratique) sur la surface de mesure et de la superficie de\la surface de mesure, S; pu
d
a

Ans les salles d’essai réverbérantes spéciales, a%“partir des niveaux de pregsion
coustique moyens, du temps de réverbération et du-volume de la salle d’essai.

La |méthode par intensimétrie selon [I'ISO'9614-1:1993, [I'ISO 9614-2:1996( et
I'ISO[9614-3:2002 doit étre utilisée si une mesufe dans un champ libre ou dans une [salle
réverbérante ou réverbérante spéciale est impassible parce que I'appareil ne peut pag| étre
placi ou fonctionner dans un tel environnement. Les écarts-types indiqués dans la [série
IEC 60704-2 et dans I'I[EC 60704-3:2019<>ne sont pas applicables a la méthodel par
intengimétrie, sauf indication explicite.

pondgrés A (et en niveaux de puissance acoustique par bandes d’octave ou de 1/3 d’octave,
si cela est exigé) qui sont calculés directement & partir des niveaux de pression acoustique
mesyrés.

Ces |méthodes produisent des résSultats exprimés en niveaux de puissance acoquique

NOTE| Cette méthode peut:\egalement étre utilisée conjointement avec des méthodes plus précises (celles
décrit¢s dans I'ISO 3741-et 4SO 3745, par exemple).

4.3 | Méthode.comparative

La meéthode.ecomparative pour la mesure est décrite explicitement dans I'I|SO 3743-1:20(10 et
dans|I'ISO 3743-2:2018.

NOTE—teterme—methodecomparative rest pasexpticitemment domedams 1S O-3744 2040 mmars emapptiquant
"I’essai par comparaison absolue" pour déterminer la correction d’environnement donné en A.3 de I'I|SO 3744:2010
en utilisant une source sonore de référence, le mode opératoire devient, de fait, une méthode comparative.

Avec cette méthode, le niveau de puissance acoustique est déterminé en comparant les
moyennes quadratiques des niveaux de pression acoustique produits par la source dans la
salle d’essai aux moyennes quadratiques des niveaux de pression acoustique produits dans
la méme salle par une source sonore de référence (SSR) étalonnée dont le niveau de
puissance acoustique émise est connu, conforme aux exigences de I'lSO 6926:2016. La
différence entre les niveaux de pression acoustique est égale a la différence entre les niveaux
de puissance acoustique lorsque les conditions dans lesquelles sont réalisées les deux séries
de mesures sont les mémes.

Cette méthode produit des résultats exprimés en niveaux de puissance acoustique par
bandes d’octave ou de 1/3 d’octave, et le niveau de puissance acoustique pondéré A est
calculé a partir des niveaux de puissance acoustique par bandes d’octave ou de 1/3 d’octave.
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L'utilisation de la méthode comparative est recommandée pour vérifier s’il y existe une
différence systématique entre les résultats obtenus dans des environnements différents.

4.4

4.41

Environnements acoustiques

Exigences générales et critéres d’aptitude de I’environnement d’essai

Les exigences et les critéres sont donnés dans les articles suivants:

— article 4 de I'lSO 3743-1:2010 pour les salles d’essai a parois dures;

— article 5 de I'lSO 3743-2:2018 pour les salles d’essai réverbérantes spéciales; et

— a
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[ie IEC 60704-2.

Pour les conditions de champ libre sur un plan réfléchissant, il est préférable, pour la qualificat
bnnement d’essai, d’utiliser I'’essai par comparaison absofue décrit a I'Article A.2 de I'lSO 3744:2010.

amp libre sont données a Annexe C.

ignes directrices pour la conceptiop:d’une salle d’essai réverbérante spéciale appro
données a I’Annexe A de I'lSO 3743-2:2018.

Critéres pour le niveau-de bruit de fond

xigences relatives au niveau de bruit de fond sont données en 4.5 de I'lSO 3743-1:1
b de I'ISO 3743-2:2018 et en 4.2 de I'ISO 3744:2010. La valeur moyenne du nived
de fond, sur lensemble des positions de microphones, doit étre inférieure
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Conditions environnementales

Des conditions environnementales défavorables pour le microphone utilisé pour les mesures
(par exemple champ électrique ou magnétique intense, vent, impact du soufflage d’air
provenant de I'’équipement en essai, température élevée ou basse) doivent étre évitées en
choisissant convenablement le type de microphone ou son emplacement.

Les

instructions des fabricants d’instruments de mesure relatives a des condi

tions

d’environnement défavorables doivent étre suivies. Le microphone doit toujours étre orienté
de fagon que I'angle d’incidence des ondes sonores soit celui pour lequel il a été étalonné.
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4.5 Incertitudes de mesure
4.5.1 Généralités

Les valeurs estimées des écarts-types de la reproductibilité des niveaux de puissance
acoustique déterminés selon le présent document sont indiquées en 9.1 de
I'ISO 3743-1:2010, en 11.1 de I'lSO 3743:2:2018 et en 9.1 de I'lSO 3744:2010. Mais pour une
famille particuliere d’appareils de méme taille avec des conditions de fonctionnement
similaires, les écarts-types de la reproductibilité peuvent étre inférieurs a ces valeurs. Des
valeurs inférieures a celles indiquées dans les normes ISO peuvent donc étre spécifiées dans
la série IEC 60704-2, si elles sont justifiees par des résultats d’essais interlaboratoires
appropriés

En cps de divergences entre les mesures dont les résultats demeurent cependapt ‘dans les
limitgs de I'écart-type prévu, il peut s’avérer utile de réaliser des mesures conformément a la
clasge de précision supérieure: classe 1, laboratoire, comme décrit dans.‘l}lISO 374{1 ou
I'ISO|3745.

4.5.2]| Ecarts-types sur la répétabilité et la reproductibilité et écarts-types liés a la
déclaration et la vérification

Les ¢carts-types sur la répétabilité et la reproductibilité des niveaux de puissance acoustique
détefminés selon le présent document sont indiqués dans’ les tableaux de la [série
IEC §0704-2 et dans I'lEC 60704-3. Les tableaux de la série IEC 60704-2 sont donnds au
format indiqué au Tableau 1. Les valeurs (X,X) sont indigu€es a deux chiffres aprés la virgule.

Tableau 1 — Ecarts-types des niveaux de puissance acoustique

Ecart-type(dB)

o, (répétabilite) o (reproductibilité)

X, X XX

Les gcarts-types (sur la production, le total et la référence) utilisés pour déterminer et vérifier
les valeurs déclarées d’émission acoustique selon I'l[EC 60704-3 sont indiqués dans la
série[IEC 60704-2 et dans RIEC 60704-3. Les tableaux de la série IEC 60704-2 sont dgnnés
au fofmat indiqué au Tableau 2. Les valeurs sont indiquées a un chiffre aprés la virgule.

Tabléau 2 — Ecarts-types pour la déclaration et la vérification

Ecart-type (dB)

0p (production) o, (total) oy (référence)

X, X X, X X, X

5 Appareillage

5.1 Appareillage pour la mesure des données acoustiques

Les exigences relatives au systéme d’appareillage et son étalonnage sont données a
I’Article 5 de I'ISO 3743-1:2010, a [I'Article 7 de [I'ISO 3743-2:2018 et a [IArticle 5de
'SO 3744:2010.

Le systeme d’appareillage doit satisfaire aux exigences définies pour les instruments de
classe 1 dans I'l[EC 61672-1:2013, conformément a la norme de base utilisée. Pour les
mesures par bandes d’octave ou de 1/3 d’octave, le systéme d’appareillage utilisé doit
satisfaire aux exigences de I'lEC 61260-1:2014.


https://iecnorm.com/api/?name=86f0a1f382be8e969cac066d58d99eb7

IEC 60704-1:2021 © IEC 2021 - 49 —

Les SSR doivent satisfaire aux exigences de I'lSO 6926:2016 et doivent étre étalonnées une
fois par an.

5.2 Appareillage pour la mesure des conditions climatiques

5.21 La température est déterminée avec des appareils de mesure ayant une exactitude
de +1 °C.

5.2.2 L’humidité relative est déterminée avec des appareils de mesure ayant une
exactitude absolue de +2 % dans les limites de la plage de mesure.

5.2.3 La pression atmosphérique absolue est mesurée avec des appareils ayant une
exactitude de +0,5 kPa.

5.3 | Appareillage pour la mesure des conditions de fonctionnement

5.3.1 La tension a la fiche du cable ou du cordon des appareils alimentés .par le réseau est
mesyrée avec des voltmeétres ayant I'exactitude des appareils de classe(0;5.

5.3.2 La tension aux bornes des piles et accumulateurs des appareils alimentés par |piles
ou afccumulateurs est mesurée avec des voltmetres ayant Fexactitude des appareils de
clasge 0,5.

5.3.3 La vitesse de rotation des moteurs, fixationsy etc. est mesurée, si nécessairg¢, au
moygn d’indicateurs de vitesse ayant une exactitude deyt1 % sur la pleine échelle.

6 FKonctionnement et emplacement des ‘appareils en essai

6.1 Equipement et conditionnement préalable des appareils

6.1.1 L’appareil est équipé de ses-fixations, accessoires, etc. dans les conditions de
livraison du fabricant pour 'usage .o0yla fonction auquel(le) il est destiné.

6.1.2 Il faut veiller a ce gue-tous les équipements auxiliaires (les conduits ou les cables
électfiques, les tuyaux d’alimentation en eau ou d’écoulement, les conduits d’air, |etc.)
nécepsaires au fonctionhement de I'appareil ne diffusent pas de quantité notable de [bruit
dans| I’environnement~d‘€ssai ou ne modifient pas le bruit émis par I'appareil. Des lignes
direcfrices sont données en 6.2 de [I'lSO 3743-1:2010, en 8.4 de I'ISO 3743-2:2018 et
en 6. de I'lSO 3744:2010.

6.1.3 Avant/les mesures acoustiques, I'appareil, équipé comme pour I'usage auquel jil est
destipé, dait avoir été mis en fonctionnement suffisamment longtemps pour éviter le |bruit
excepsif’produit par les parties non rodées. Il convient de procéder au rodage, s'il y a ligu, a

la viesse—la r\llle slevée nf egllf Qhﬂl“lfl{"ﬂflr\h r\nnh’glrn sans—charge—La—partie
iR

=t T

correspondante de I'IEC 60704- 2 |nd|que la période totale de rodage et les durées de
fonctionnement assignées, sauf recommandation différente du fabricant.

6.1.4 Immédiatement avant chaque série de mesures acoustiques, l'appareil, équipé
comme pour l'usage auquel il est destiné, est mis en fonctionnement pour stabilisation a la
vitesse la plus élevée, s’il y a lieu et, sauf spécification contraire, sans charge, comme
indiqué dans la partie correspondante de la série IEC 60704-2 ou selon les instructions du
fabricant.
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6.2 Alimentation en énergie électrique et en eau ou gaz

6.2.1 Les appareils équipés d’'un ou de plusieurs moteurs alimentés par le réseau
électrique sont alimentés a la tension assignée et a la fréquence assignée. Les appareils
congus seulement pour courant continu sont alimentés en courant continu. Si une plage de
tensions et/ou une plage de fréquences sont indiquées, alors la tension et/ou la fréquence
d’alimentation doivent étre la tension nominale du réseau et/ou la fréquence du réseau du
pays dans lequel I'appareil est destiné a étre utilisé. Pendant I'essai, les tolérances ne
doivent pas dépasser +2 % pour la tension et +1 % pour la fréquence.

La tension nominale du réseau et ses valeurs sont définies dans I'lEC 60038:20009.

Si la|tension assignée d’un appareil alimenté par le réseau difféere de la tension neminale du
réseau couramment employée dans le pays d’utilisation, il convient d’effectuer,les mesures
sous|la tension nominale couramment employée dans le pays d’utilisation.

La tension d’alimentation est mesurée au niveau de la fiche d'un cable: ou d’un cqrdon
d’alimentation non détachable, ou au niveau de I’entrée de I'appareil slil\est équipé d’un ¢able
d’alimentation détachable, mais en aucun cas a I'entrée de cables prolongateurs.

6.2.2 Pour les appareils équipés d’'un ou de plusieurs motéurs électriques alimentés par
piles| ou accumulateurs, les mesures de bruit commeneent avec des piles ou| des
accumulateurs entiérement chargés dans les conditions spécifiées par le fabricant, dt les
mesyres sont interrompues lorsque la tension en charge des piles ou accumulateur$ est
tombge a 0,9 fois la tension en charge au début de I'eSsai pour les piles ou accumulateufs au
plomp, et a 0,8 fois pour les autres types.

La tension des piles ou accumulateurs est mesurée a leurs bornes, le cas échéant.

6.2.3 Les appareils comportant des éléments chauffants, électriques ou a gaz, pelivent
étre mis en fonctionnement sans I’élément chauffant si ce dernier n’a aucune incidencge sur
I’émigsion acoustique de l'appareil.

6.2.40 L’alimentation en eau(et/ou en gaz éventuelle doit étre telle que spécifiée plar le
fabri¢ant.

En I'mbsence de spécgification du fabricant, la pression d’eau doit étre de 240 + 50 kHa, la
tempgrature de I'ead froide doit étre de 15 + 2 °C et la température de I'eau chaude doi{ étre
de §5+ 2 °C, sauf spécification contraire dans la partie correspondante de la [série
IEC 60704-2.

Lorsque, dans certains pays, la pression et/ou la température de I'’eau différent de la pregsion
et/ou[ déla’température de I'’eau du pays concerné, les mesures effectuées a la pression pt/ou
a la température assignée peuvent étre source d’erreurs pour le consommateur. Dans cel cas,
des mesures complémentaires peuvent étre nécessaires. Si la pression et/ou la température
d’essai different de la pression et/ou de la température assignée, il convient de consigner
cette information.

6.3 Conditions climatiques

En général, les appareils domestiques (sauf spécification contraire pour une famille
particuliere d’appareils) sont mis en fonctionnement dans les conditions climatiques
suivantes:

température ambiante 18 °C a 28 °C

humidité relative 25% a70 %

pression atmosphérique 86 kPa a 106 kPa
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6.4 Charge et fonctionnement des appareils lors des essais

6.4.1 Des exigences générales sont données en 6.5 de I'ISO 3743-1:2010, en 8.5 de
I'ISO 3743-2:2018 et en 6.6 de I'|SO 3744:2010. Les lignes directrices suivantes sont fournies
dans le but d’établir un code d’essai acoustique, sauf spécification contraire dans la partie
correspondante de la série IEC 60704-2.

En général, il convient que les conditions de charge et de fonctionnement, dans la mesure du
possible, simulent l'utilisation normale mais, dans tous les cas, la préférence doit étre
accordée a des conditions simples assurant une répétabilité et une reproductibilité
satisfaisantes.

Il copvient d’éviter la présence d’'un opérateur. Un opérateur ne doit étre présent que si
I’application de la charge n’est pas réalisable sans opérateur. Cet opérateur ne~doi{ pas
porter de vétements absorbant anormalement le son susceptibles d’influencer lessmesurgs du
bruit.

6.4.2 Pour déterminer I'émission acoustique d’un appareil, si les conditions de charge et
de fpnctionnement ne sont pas spécifiées dans la partie correspondante de la [série
IEC §0704-2 pour une catégorie particuliere d’appareils, elles doivent étre limitées a une
cond|tion unique, sauf pour les appareils qui remplissent plusieufs fonctions principalgs de
longye durée et pour les appareils a fonctions multiples, pour lesquels une ou plusfeurs
cond|tions peuvent étre spécifiées. Toutefois, la condition spécifiée doit étre celle qui produit
la valeur la plus élevée d’émission acoustique.

La miarche a vide, sans charge, peut étre choisie comme la condition unique pour déterminer
le brpit émis par I'appareil si elle est typique et stable et si la condition en charge n’agsure
pas une bonne reproductibilité.

Pour| les appareils équipés d'un dispositif de commande de la vitesse, le réglage
corrgspondant a la vitesse la plus élevée-est généralement utilisé.

6.4.3 Les appareils faisant I'objet) de cycles de fonctionnement en usage normal sonft mis
en fgnctionnement de la méme ‘maniére pour déterminer I’émission acoustique, en procg¢dant
aux esures pendant des partiés appropriées des cycles de fonctionnement des fongtions
princjpales.

Il estjrecommandé de consigner le niveau de pression acoustique pondéré A au cours dli/des
cyclgs de fonctionnement (signature temporelle) pour I'une des positions de microphoneg, de
préférence en face de I'appareil en essai.

6.4. Ens\appliquant les conditions de charge et de fonctionnement pour déterminer
I’émigsion acoustique, il faut veiller a éviter un éventuel échauffement de I'appareil en gssai.
Les Hurées assignées de fonctionnement et de repos et/ou les instructions du fabrlicant

H A4 r +A
doiventétrerespectées:

6.5 Emplacement et montage des appareils

6.5.1 Les exigences fondamentales de 6.3 et 6.4 de I'lSO 3743-1:2010, de 8.2 et 8.3 de
I'ISO 3743-2:2018 et de 6.3 et 6.4 de I'lSO 3744:2010 doivent étre satisfaites. Les lignes
directrices suivantes sont fournies, sauf spécification contraire dans la partie correspondante
de la série IEC 60704-2.
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rante
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6.5.2 Les appareils posés sur le sol, sur un plan de travail ou sur une table sont placés en

position normale, directement, sans autres moyens élastiques que ceux incorporés dans

I'appareil:

— soit sur le sol de la salle d’essai a parois dures ou de la salle d’essai réverbé
spéciale en respectant une distance minimale de 1 m entre une surfac
I'appareil (parties protubérantes incluses) et la paroi la plus proche;

— soit sur le plan réfléchissant de I'environnement en champ libre, en tenant comp

la forme et des dimensions de la surface de mesure spécifiée.

te de

Les appareils montés sur un support (appareils congus pour étre utilisés sur un support,

casq
un sy

Le ra
étre
en es
d’ess

Les
fonct

6.5.3
susp
d’ess

La b
(n"ay
solid

Il copvient de veiller a slassurer que les moyens de suspension ou de serrage ne mod

pas
renfo

TeS SEChe-cheveux, par exempie)somnt ptacessur fesupport fournmiavec tappareito
pport construit selon les instructions du fabricant.

yonnement acoustique d0 aux vibrations possibles du morceau de revétement de so
empéché. Le morceau de revétement de sol est considéré comme une partie’de I'ap
bsai, et son influence éventuelle sur les caractéristiques acoustiques de f'environne
ai n'est pas prise en considération.

bppareils destinés a étre posés sur une table, lorsqu'une ctable est exigée po

Les appareils tenus a la main, y compris leurs” accessoires éventuels,
endus par des moyens élastiques ou montés de fagon élastique dans un disp
ai approprié, a une hauteur de 25 cm environ.

ant aucune influence sur le bruit aérien émis-par I'appareil en essai) de fagon que le
en ne soit pas transmis a partir de I'appateil, et est disposée

oit sur le sol de la salle d’essai+a parois dures ou de la salle d’essai réverbé
spéciale en respectant unée distance minimale de 1 m entre une surfac
I'appareil (parties protubérantes incluses) et la paroi la plus proche;

oit sur le plan réfléchissant de I'environnement en champ libre, en tenant comp
la forme et des diménsions de la surface de mesure spécifiée.

e bruit émis paril*appareil (rayonné par le sol, par exemple) en supprimant o
rcant certains types de vibrations du corps de I'appareil, ou en recouvrant les surf

onnement, sont placés au centre de la table d’essai normalisée décrite a ’Annexe A.

sur

| doit
areil
ment

ur le

sont
ositif

bse du dispositif d’essai est placée sur un systéme intermédiaire en matiére élastique

bruit

rante
e de

e de

ifient
u en
aces

distance mentionnée entre 'arriere de I'appareil et le plan vertical réfléchis
La dimension minimale de ce plan vertical doit étre au moins égale
dimension de la projection de la surface de mesure. Le coefficient d’absor

d’émj|ssion, arrivées d’air, etc.

6.5.4 Les(appareils destinés a étre placés sur le sol contre un mur, y compris les meubles,

les plans, de-travail ou les enceintes d’essai des appareils encastrés, sont placés en position

norm|ale en ménageant une distance D = 10 £ 1 cm entre l'arriere de I'appareil et un myr ou
plan | vertical, directement, sans autres moyens élastigues que ceux incorporés |dans

I'appareil:

— soit sur le sol de la salle d’essai a parois dures ou de la salle d’essai réverbérante
spéciale, avec la distance mentionnée par rapport au mur, et avec une distance
minimale de 1,5 m entre toute autre surface de I'appareil ou du meuble ou plan
de travail et le coin de la salle le plus proche;

— soit sur un plan horizontal réfléchissant de I'environnement en champ libre et avec la

sant.
a la
ption

acoustique du plan vertical réfléchissant doit étre inférieur a 0,06 dans la plage

de fréquences d’intérét.
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