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Introduction

Tt oot rory

The clause numbers in this International Standard _¢orrespond to those
in IEC 704-1 on which the measurement method described in this Inter-
national Standard is based.

For the purposes of this International Standard, the heading “Replace-
ment’ indicates that the text given in_this International| Standard re-
places the relevant text in IEC 704-1; similarly the heading “Addition”
indicates that the text given in this International Standard supplements
the relevant text in IEC 704-1.
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INTERNATIONAL STANDARD

ISO 8960:1991(E)

Refrigerators, frozen-food storage cabinets and food freezers
for household and similar use — Measurement of emission

of airborne acoustical noise

1 Scope

This Inteynational Standard specifies methods for
measuring airborne acoustical noise emitted by
electric refrigerators, frozen-food storage cabinets,
food freefers and their combinations for household
and similar uses, supplied from the mains or from
batteries.

The term “similar use” means “use under condi-
tions simjlar to those in a household”, e.g. in cafés,
restaurarfts, hotels and similar establishments.

This Intefnational Standard does not apply:to ap-
pliances,| equipment or machines designed exclu-
sively for|industrial or commercial purposes.

This Intefnational Standard is concerned with ob-
jective methods of engineering-atcuracy (engineer-
ing metiod, grade 2 according to ISO 2204) for
determining sound power-levels, Ly, expressed in
decibels with referencesto-a sound power of 1 pW,
of airborne acoustical’noise within the specified fre-
quency range of interest, and for specified operating
conditionp of the appliance to be measured.

The freqengy range of interest includes the octave
bands withiCeentre frequencies between 125 Hz and

Requirements as to )an indication
emission values .are not the subjed
national Standard.

NOTES

1 The.uncertainties of measurement 4
International Standard usually result,
sound power levels, in standard deviatid
exceeding approximately 2 dB, provide
spectrum does not contain pronounced

cies; if it does, the magnitude of the unc|
larger. The standard deviations referred
mulative effects of all causes of measursg
ties, excluding variations in the nois
appliance from test to test.

2 The noise values obtained under th
scribed in this International Standard wil
correspond with the noise experienced

tional conditions of practical use (see 6.4

3 For quality control during production
methods may be appropriate. For noise
(e.g. deveiopment of quieter appliance
equipment, etc.), other measurement mg
example, narrow-band frequency analy
have to be applied. These methods are ng
International Standard.

This International Standard does nof

of the noise
t of this Inter-

ccording to this
for A-weighted
ns generally not

that the noise
iscrete frequen-
ertainties will be
o reflect the cu-
ement uncertain-
e level of the

e conditions de-
not necessarily
nder the opera-

1).

, etc., simplified
control purposes
s, insulation of
ethods using, for
sis will usually
bt covered in this

include meth-

ods for determining sound power |
cision _accuracy (precision

method,

vels with pre-
grade 1

8 000 Hz ttws—mtervatbeimg,for practicatreasons;
narrower than the frequency range of audible
sound).

The following sound power levels are used:
— A-weighted sound power level, Ly,,, and

— octave band sound power levels, Lyo.

In general, the methods described are specified for
appliances operated with no operator present.

The noise measurements are made while the com-
pressors are running.

according to ISO 2204) specified, for example, in
ISO 3741, 1SO 3742 and ISO 3745; they may, how-
ever, be applied if the appropriate instrumentation
and test environment are available.

2 Normative reference

The following standard contains provisions which,
through reference in this text, constitute provisions
of this International Standard. At the time of publi-
cation, the edition indicated was valid. All standards
are subject to revision, and parties to agreements
based on this International Standard are encour-


https://standardsiso.com/api/?name=f3ee0756d6a3d001a06e14759d739a3e

ISO 8960:1991(E)

aged to investigate the possibility of applying the
most recent edition of the standard indicated below.
Members of IEC and ISO maintain registers of cur-
rently valid International Standards.

IEC 704-1:1982, Test code for the determination of
airborne acoustical noise emitted by household and
similar electrical appliances — Part 1. General re-
quirements.

3 Terms and definitions

are considered as being achieved when the duration
of the compressor running time does not deviate by
more than 10 % from the running time of the pre-
vious cycle.

6.2 Supply of electric energy

6.2.1 Replacement

Appliances with mains-powered electric motor(s)
shall be supplied with nominal system voltage and

frpqnpnry for the r*nlmfry inwhich the app iance is

Clause 3 of IEC|704-1 is applicable.

4 Measurement methods and acoustical
environment

Clause 4 of IEC|704-1 is applicable.

5 Instrumenitation

Clause 5 of IEC[704-1 is applicable.

6 Operation| and location of appliances
under test

Clause 6 of IEC [f04-1 is applicable with the following
modifications.

6.1 Equipping and pre-conditioning of
appliances

6.1.2 Addition

Loose compongnts inside the appliance-which cre-
ate undue vibrations (e.g. shelves or ice=trays) shall
be secured, fof example by tapesor may be ad-
justed.

Adjustable feet|(if any) shall)be adjusted to attain
minimum noise|emission.

Doors or lids shall be closed.

6.1.3 ReplacerTent

intended to be used, with a tolerance of\41 % on
voltage and 4 1 Hz on frequency. These-vallies may
deviate from the manufacturer’s rated-voltpge and
frequency.

The supply voltage shall be measured at the plug
of a non-detachable cable”or cord, or at|the ap-
pliance inlet if a detachable Cable is providgd, but in
no case at the entrance of exiension cgbles or
cords.

6.2.2 Replacement

Appliances with battery-powered electric| motors
shall be_ operated at the manufacturef’s rec-
ommendeéd voltage, with a tolerance of + 1 Pb.

6.3’ Climatic and temperature conditions

Replacement

The appliance shall be operated under the fpllowing
conditions:

Test room conditions
Ambient temperature: 22 °C 4+ 3 K
Relative humidity: 30 % to 85 %

Atmospheric pressure: 86 kPa to 106 kPa
(860 mbar to 1060 mbar)

The ambient temperature shall be measufed 1 m
above the floor of the test room, 35 cm to pne side
of the cabinet.

Prior to noise measurements, the appliance,
equipped as for the intended use, shall have been
in operation for at least 16 h for running-in at a room
temperature of 25 °C + 5 K.

The thermostat shall be set for the specified test
temperature, which may be found during this
running-in period.

6.1.4 Replacement

Immediately before each series of noise measure-
ments, the appliances shall be operated until a
steady state has been reached but at least for three
complete operating cycles. Steady-state conditions

The vertical temperature gradient shall not exceed
2 K/m.

Cabinet internal temperature
Refrigerators:
Fresh-food storage compartment: 5 °C + 2 K

Frozen-food storage compartment: no limi-
tation

Chiller compartment (if applicable): no limi-
tation
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Freezers: —22 °C +2 K
Refrigerators-freezers:
Fresh-food storage compartment: 5 °C +2 K

Food freezer compartment without separate
thermostat: no limitation

Food freezer compartment with separate
thermostat: —22 °C +2 K

ISO 8960:1991(E)

NOTE 6 In the case of simultaneous running of two
compressors, beats are possible.

6.4.3 Replacement

It is recommended to apply a graphic level recorder
to make a recording of the A-weighted sound
pressure level during the operational cycle(s) — time
history — at one of the microphone positions (pref-
erably in front of the appliance to be tested) or with
a moving microphone.

From this time history, the running time of the

ChifTer compartment (if applicable). no timi-
tatipn

NOTE 4 This temperature is the air temperature and not
the temperjature that is measured in test packages in ac-
cordance With 1ISO 5155 and ISO 8187. An air temperature
of —22 °C |approximately corresponds to a test package
temperatune of — 18 °C.

These temperatures shall be measured by a
thermocoliple weighted by a copper cylinder with a
mass of 2b g in the geometric centre of the storage
compartmlent; they shall be considered to be the
mean valyes during a total operating cycle.

6.4 Loading and operating of appliances

6.4.1 Addition
The appliance shall be operated without loading (i‘e
empty).

Adjustabl¢ slots and openings between( different
compartments which may be operated by the user
shall be closed.

6.4.2 Replacement

The meagurement shall comimence 1 min after the
start of a [running period andvshall pause at the end
of the same running period:

The readings shall_be~taken at constant time inter-
vals over|at least\three running periods.

At least 3D readings shall be taken. In the case of a
moving rierophone, the measurements may be
made conti 7 i=
ods.

NOTE 5 This averaging can be made automatically with
an 1., meter connected to the moving microphone or to
the multiplexer which has to be used in the case of fixed
microphone positions.

The readings shall be averaged on an energy basis.

Combined appliances with two compressors shall
be tested with the refrigerator unit operating under
the specified temperature conditions and the freezer
unit operating continuously. The highest result shall
be reported.

compressor can be determined.

6.5 Location and mounting-of appliances

6.5.2 Subclause 6.5.2 of{EC 704-1 is hot applicable.
6.5.3 Replacement

Floor-standing appliances and countgr-top or table-
type applianCes for placing against g wall shall be
placed in-a )normal position, withoui any resilient
means .other than those incorporatdd or supplied
with thevappliance, either

~~on the floor of the reverberation {est room with
a distance of 1 cm between the rear of the ap-
pliance and a wall and with a minimum distance
of 1 m between any other surface of the ap-
pliance and the nearest corner of the room, or

— on the reflecting plane of the freg-field environ-
ment and with a distance of 1 cp between the
rear of the appliance and the secgnd vertical re-
flecting plane (wall), giving consideration to the
shape and size of the specified| measurement
surface.

For both types of test environment thee following re-
quirements shall be met:

— the acoustic absorption coefficient| of the vertical
wall shall be less than 0,06 insidg the represen-
tative field of frequencies;

— care shall be taken to avoid any|direct contact
i i ing protruding
parts, work-tops, spacers, etc.) and the vertical
reflecting wall;

— the distance between the vertical plane and the
appliance shall be established by placing the
appliance in direct contact with the wall and then
moving it away for a distance of 1 cm.

6.5.4 Replacement

Wall-mounted appliances, including their accesso-
ries (if any), shall be fastened or held by an appro-
priate fixture in close contact, at a height of the
lowest edge of approximately 0,5 m from the floor,
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without any resilient means other than those incor-
porated or supplied with the appliance, either

— on awallo

f the reverberation test room with a

minimum distance of 1 m between any surface

of the appli
room, or

ance and the nearest corner of the

— on the second, vertical reflecting plane (wall) of

the free-fiel

d environment, giving consideration

to the shape and size of the specified measure-

ment surfac

e.

7.1 Microphone array and measurement
surface for free-field conditions

7.1.1  Addition

For wall-mounted appliances, the measurement
surface according to 7.1.2 (figure 2) shall be used.

715,716,717 and 7.1.8
These subclauses of [EC 704-1 are not applicable.

7.1.11__ Addition

The acoustic lbsorption coefficient of the vertical

wall shall be |¢g

ss than 0,06.

6.5.5 Replacement

Appliances for
ance with the

than those in

building-in shall be built in accord-
manufacturer’s instructions into ap-

rporated or supplied with the ap-

propriate cabigEts without any resilient means other

pliance. The ca
shall be locatg
pliances for plg

The cabinet s
19 mm thick
700 kg/m3 + 50

Irrespective of|
cabinet shall b
the same mate
ventilation, if r¢g

inet, including the built-in appliance,
d as specified for floor-standing ap-
cing against a wall (see 6.5.3).

pall consist of uncoated chipboard,
and having a density of
kg/m3.

the manufacturer’s instruction, the
e closed at the rear with a sheet of
rial, taking into account openings for
quired.

7 Measurement of noise levels

Clause 7 of IEC
modifications.

704-1 is applicable with thesfollowing

NOTE 7 For a simple comparison of appliantes in the
same category, type and size (for example, for quality
control measurements during production), the pumber of
microphone positions may be reduged,for exanpple to the
single position recommended for_the several prrays for
determining time histories, frequency spectra, gtc.

8 Calculation of sound pressure and
sound power levels

Clause 8 of IE€)704-1 is applicable.

9 Information to be recorded

Clause-9 of IEC 704-1 is applicable with the [following
maodification.

9.7.3, 9.7.4 and 9.9.1

These subclauses of IEC 704-1 are not applicable.

10 Information to be reported

Clause 10 of IEC 704-1 is applicable with tHe follow-
ing modification.

10.3.4, 10.3.5 and 10.3.9

These subclauses of IEC 704-1 are not appljcable.
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Annex A
(informative)

ISO

8960:1991(E)

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

Appendix A of IEC 704-1 is applicable.
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