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Forewofd
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national standards institutes (ISO member bodies). The work of developmg Inter-
national Starjdards is carried out through ISO technical committees. Every member
body interested in a subject for which a technical committee has been set up has the
right to be represented on that committee. International organizations, governmental

and non-governmental, in liaison with ISO, also take part in the work.

the member Bodies for approval before their acceptance as International Standards by

Draft Interna:FonaI Standards adopted by the technical committees are circulated to
the 1SO Council.

International [Standard ISO 3740 was developed by Technical Committee ISO/TC 43,
Acoustics, and was circulated to the member bodies in May 1976.
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INTERNATIONAL STANDARD

1SO 3740-1980 (E)

Acoustics — Determination of sound power levels of
noise sources — Guidelines for the use of basic standards
and for the preparation of noise test codes

Foreword

The most important factor in the selection of a noise measure-

ring the noise radiated by machines of the same
ize;

c) comppring the noise radiated by machines of different
types and|sizes;

d) determining whether a machine complies with a
specified tipper limit of sound emission;

e) plann|ng in order to determine the amount of transmis-
sion loss| or noise control required under certain cir-
cumstances;

f) engingering work to assist in~'developing quiet
machinery and equipment.

The sound pgwer level data determinéd according to one of the
basic Internafional Standards are ‘essentially independent of the
environment jn which the data‘are obtained. This is one of the
reasons for using sound power level to characterize the noise
emitted by various types of machines and equipment.

These basic $tandards ‘specify the acoustical requirements for
measurements appropriate for different test environments and
accuracies.

If no specific sound test code exists for a_pafticular type of
machine, the most suitable of the basic documents should be
followed and the mounting and operating cpnditions used
should be described in the test report. These copditions should
be in accordance with the general principles giyen in the basic
documents.

0 Introduction

Control of noise from machines or equipment requires effective
exchange of acoustical information among the|several parties
concerned. These include the manufacturer, spgcifier, installer
and user of.the machine or equipment. This acoystical informa-
tion is obtained from measurements. These megasurements are
usefulonly if they are carried out under specified conditions to
obtain defined acoustical quantities using sfandardized in-
struments.

The set of basic International Standards for which this Interna-
tional Standard serves as the introduction is :

1SO 3741 — Precision methods for broad-bland sources in
reverberation rooms.

ISO 3742 — Precision methods for discretetfrequency and
narrow-band sources in reverberation roomg.

1SO 3743 — Engineering methods for speciII reverberation
test rooms.

ISO 3744 — Engineering methods for free-field conditions
over a reflecting plane.

1SO 3745 — Precision methods for anechoic and semi-
anechoic rooms.

ISO 3746 — Survey method

When applying these basic standards to sound measurements
on specific machines, it is necessary to decide which one of the
basic standards is most appropriate for the particular class of
machine or equipment and for the purpose of the test. It is also
necessary to decide on specific details for mounting and
operating the machine to be tested within the general principles
stated in the basic documents.

Guidelines for making these decisions are provided in this Inter-
national Standard. These guidelines are essential for the proper
application of the basic acoustical measurement standards and
for the preparation of specific sound test codes for various
types of machines and equipment.

Additional International Standards may be added to the series
in the future.

In principle, the methods of measurement described in
1ISO 3741 to 1SO 3746 cover all types of machines and equip-
ment. For noise measurements on a particular kind and size of
machine or equipment, or when only certain kinds of facilities
are available for the measurements, only one of these Interna-
tional Standards may be applicable. For type testing, only one
method should be prescribed.

The basic International Standards prescribe the acoustical con-
ditions for the noise measurements and the instruments to be
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used. Only general information is given on the installation and
operation of the sound source during the measurements. Dif-
ferent types of machines and equipment require more detailed
instructions concerning the installation and operation of the
equipment during the noise tests.

1 Scope and field of application
1.1 Scope

This International Standard provides guidelines comprising :

noise sources — Engineering methods for free-field conditions

over a reflecting plane.

ISO 3745, Acoustics — Determination of sound power levels of
noise sources — Precision methods for anechoic and semi-

anechoic rooms.

I1SO 3746, Acoustics — Determination of sound power levels of

noise sources — Survey method.

IEC Publication 263, Scales and sizes for plotting frequency

characteristics and polar diagrams.

a) Dbrief explanations of the principles underlying the set of
basic Interpational Standards for measuring the noise emit-
ted by maghines and equipment;

b) a$ist1nce in the selection of the appropriate basic In-
ternational| Standard;

c) generdl information on supplementing the basic Inter-
national Standards with instructions concerning the installa-
tion and gperating conditions for the particular type of
machines gr equipment; such instructions are usually incor-
porated in [test codes.

1.2 Field qf application

These guidelines are applicable to the preparation of all noise
test codes forl any type of machine or equipment, with the ex-
ception of mqgving vehicles or other non-stationary equipment.
These guidelines apply only to airborne sound and are ap-
plicable only tp test codes requiring the determination of sound
power levels ¢f noise sources.

2 References
ISO 2204, Acpustics — Guide to International.'Standards on
nt of airborne acoustical noise and evaluation of
its effects on human beings.

ISO 3741, Acqustics — Determination;of sound power levels of
noise sources|— Precision methods’for broad-band sources in
reverberation fooms. .

ISO 3742, Acqustics — Determination of sound power levels of
noise sources |— Precision methods for discrete-frequency and
narrow-band dources\in reverberation rooms.

3 Selection of appropriate International Stan-

dard for determination of sound p

er level

3.1 Quantities to be measured and determined

Methods are prescribed for measuring the spund pressure

levels, either A-weighted orin frequency bands
acoustical environment, From these data, the

in a specified
sound power

level of the source’is calculated either as an A-weighted value

or in frequency bands.

NOTES

1 Other weightings such as C-weighting may give ad
tion\concerning low-frequency components.

2\ “Other meter characteristics such as “impulse” ma
information concerning impulsive components.

Hitional informa-

give additional

The sound power levels are mean values obtain

d by time and

space averaging. For certain kinds of noise and| under certain

measurement conditions, it is useful to supple
power level data with information concerning
the values is both space and time.

3.2 Considerations affecting choice ¢
ment method

The appilicability of individual parts of this set 0
Standards is determined by

a) the size of the noise source which,
measurements, is given in terms of the perc
room volume;

nt the sound
luctuations of

f measure-

f International

for laboratory
entage of test

b) the test environment available for the measurements;

ISO 3743, Ac
noise sources — Engineering methods for reverberation rooms.

ISO 3744, Acoustics — Determination of sound power levels of

c) the character of the noise produced by the source (for
example : broad-band, narrow-band, discrete-frequency;

steady, non-steady, impulsive);
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d) frequency range of interest;

e) the highest grade of accuracy required as classified ac-
cording to ISO 2204;

f) the acoustical data required including the sound power

level data and other acoustical information (for example :
directivity of source, temporal pattern).

3.3 Synopses

Synopses of ]SO 3741 to ISO 3746 are to be found in annex A.

1ISO 3740-1980 (E)

4 Preparation of noise test codes

4.1 General

Each noise test code requiring the determination of the sound
power level of a particular kind of machine or equipment should
preferably be based on

a) one of the precision methods (ISO 3741, ISO 3742
or ISO 3745);
(ISO 3743

b) one of the engineering methods

3.4 Test énvironments

For descriptipns of the several test environments described in
ISO 3741 to|ISO 3746, reference should be made to annex C.

3.5 Procedure for selection

Table 1 sumrharizes the applicability of each of the series of six
basic Interndtional Standards. Table 2 gives the uncertainties
involved in tHe determinations of the sound power levels accor-
ding to the sjx documents in the series.

Measuremenits made in conformity with this series of Interna-
tional Standdrds tend to result in standard deviations which are
equal to or less than those given in table 2. The standard devia-
tions of tablé 2 reflect the cumulative effects of all causes of
measurement uncertainty, excluding those variations in the
sound powet level from test to test which may be caused, for
example, by|changes in the mounting or operating conditions
of the sodrce. The inter-laboratory reproducibility ;'and
repeatability of the test results may be considerably better (i.e.,
smaller stanflard deviations) than the uncertainties given in
table 2 would indicate.

The purposelfor which the noise measuremments are to be made
determines the grade of accuracy required. The several factors
influencing the selection of an appropriate test method are
shown in taljle 3. This table gives‘guidance for the selection of
the appropriate International<Standard. The left side of the
table lists the selection critéria: In the right-hand column, bars
along the veftical lines combine the appropriate test conditions
according td each of the/individual International Standards.

After defining theé\requirements of the test, the appropriate In-
ternational $tandard can be selected by following the bars

or 150 3/44);
c) the survey method (ISO 3746).

For the establishment of noise test codes for pafticular types of
machines and equipment, the/mdst approprigte method of
measurement shall be selected)from the basic International
Standards listed in clause 0.of this Internationall Standard. The
decision shall then be made concerning the nedd for preparing
supplementary requirements giving detailed spe cifications on :

a) operating conditions;
b) installation and mounting conditions;

¢)microphone array, microphone traverseg and measure-
ment surface.

The decision may be made that supplementary requirements
are not necessary and that the basic International Standard is
sufficient for the purposes of the noise test cofle.

I the basic International Standard is to be used |n preparing the
noise test code for a particular class of maching or equipment,
the code should cover the subjects listed in 4.2.

4.2 Use of basic International Standards

4.2.1 Under “Scope”, the test code should carefully define
the types of machines or equipment for which fthe test code is
applicable. For large machines with many components and
sub-assemblies, a clear definition should be made of the noise
sources that are to be considered part of the machine under
test.

along the appropriate vertical line. A solid bar indicates that the
corresponding International Standard is fully applicable to the
test condition and the sound power levels are within their given
ranges of uncertainty. An open bar means that the data ob-
tained are optional.

If the source can be moved and the test environments are
availabie, one of the methods described in ISO 3741 to
ISO 3746 should be selected. If the machine or equipment to be
tested cannot be moved, only the methods described in
1SO 3744 and 1SO 3746 are applicable. The method selected
will depend upon the factors discussed in 3.2.

Additional information concerning the topics covered in table 1
and 3 is given in annex B.

3.2.2 Under "Purpose’, the test code should define the
specific purposels) for which the data are to be obtained (see
Foreword). The test code should state whether the noise emis-
sion is to be expressed in terms of a weighted sound power
level or in terms of the sound power level spectrum (in octave
or one-third octave bands).

4.2.3 A ““General Statement”’ should refer specifically to the
basic International Standard which is to be used in applying the
test code.

4.2.4 The text of the basic International Standard should not
be included verbatim in the test code.


https://standardsiso.com/api/?name=5efa583ceae8493e9a340368325eefd1

I1SO 3740-1980 (E)

Table 1 — International Standards specifying various methods for determining the sound power ieveis, of machines and

equipment
International e L. ) ) )
Classification . Volume Character Sound power levels | Optional information
Standard Test environment R . .
No.* of method of source of noise obtainable available
S .
3741 teady
. broad-band
Reverberation o e
. in one-tnira A-Wweigniea souna
.. room meeting ‘
Precision specified Steady, octave or octave power
. discrete- bands level
3742 requirements
Preferably less frequency or
Than + % of Test | narrow-band
room volume
Steady,
Special broad-band, R .
. - pe . A-weighted and Other|weighted sound
3743 Engineering reverberation narrow-band, .
. in octave bands powet levels
test room discrete- i
frequency
~ Greatest NN TSR
. . Uutaoors or in . . Direcfivity invor-
3744 Engineerin dimension less An . .
9 9 large room than 15 m M Axweighted and mation and sound
in one-third pressyre levels as a
octave or octave funct{on of time;
Anechoic or Preferably less bands other|weighted sound
3745 Precision semi-anechoic than 0,5 % of Any powef levels
room test room volume
No restrictions : Sound pressure levels
No special test limited only by . as a fginction of time;
4 urv . . An A-weighted .
3746 Survey environment available test v 9 other|weighted sound
environment powef levels

Table 2 — Uncertainty in determining sound power levels, expressed at the largest value of the standard deviation of

decibels
Octave o
International bands (Hz) 125 250 500 1 000 to 4 000 8 000 A-weighting
Stand3rd
%
No 1/30ctate)™ 05,160 | 20010315 | 40010630  800+to 5000 | 63001010000
bands{(Hz)
374 3 2 15 3 -
3741
3741 5 3 2 3 2
374 3 2 15 25 2
(Anechoic room) 1 1 0,5 1 -
3745
(Semi-anechoic 15 15 1 15 _
room)
3746 - - - - _ 5

* See clause 2.
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Table 3 — Factors influencing the choice of the method

Information in accordance with International Standards

Dptional information

ISO ISOC\ISO 1I1s® 1ISO 1ISO
3741 3742.°3743 3744 3745 3746

Siizg

Large sources — not movable
of source
Small sources — movable

Character of noise

Steady — broad-band

Non-steady

Steady — narrow-band — discrete-frequency

Classifics

Precision
ition of method Engineering

Survey

Applid

Noise control work
Type testing

differentytypes
samme_ type

fation of data Comparison of machines.or equipment :

Inform;

Octave band levels
1/3 octave(band levels
A-weighted levels
htion obtained
Other-weightings
Directivity information

Temporal pattern

Test 4

Laboratory reverberation rooms
Special reverberation test room
nvironment Large rooms, outdoors

Laboratory anechoic rooms

In situ, indoors, outdoors

ISO ISO SO 1I1SO 1ISO 1ISO
3741 3742 3743 3744 3745 3746
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4.2.5 Under “Information to be Recorded”, the test code
should require that the source locations and microphone posi-
tions in the test environment be described in detail.

Under “Information to be Reported”, the test code should in-
dicate the result of the measurement and the minimum of
technical information that will be communicated for general in-
formation. Details of measurement procedure, measurement
instruments, rooms, etc., need not be reported.

4.2.6 Al factors related to the installation, mounting, location
and operation of the particular type of machine and equipment

for operating the equipment on test that is not a part of the source
should be located outside the test environment.

2 Operating conditions : During the acoustical measurements, the
source shall be operated in a specified manner. One or more of the
following operating conditions should be chosen and described in
detail by means of specifically defined parameters for the particular
kind of equipment covered by the test code :

a) equipment under load and operating conditions that are typical
of normal use;

b) equipment under full load [if different from a)l;

covered by tfie code, which could have an influence on the
amount and ¢haracter of the sound emitted, should be studied.
The installatipn and operating conditions to be specified in the
noise test code should be selected. The section of the test code
dealing with| the installation and operating conditions will
generally be the major section of the code.

NOTES

1 Mounting donditions : The equipment to be tested should be in-

stalled and mo

nted in one or more positions that are typical of normal

CJ E‘qulpliiélit under no foad (|allng);

d) equipment under operating condition adrresponding to max-
imum sound generation representative of\-normal use;

e) equipment with conventional, load” operating| under carefully
defined conditions.

4.3 Data presentation

use if practicaple.

If the source ig placed in close proximity to a wall (or ceiling) during
normal usage, fits sound radiation is influenced by these surfaces and
special precautions should be taken to imitate their effects during
measurements] For measurements in reverberation test rooms, the
source should e placed with respect to the walls (or ceiling) as for nor-
mal use. If the|source during normal use is in close proximity to two
planes (e.g. wdll and floor or wall and ceiling), it should be tested in a
similar environfnent, simulated by erecting an auxiliary wall on the
reflecting pland and mounting the source appropriately.

Mounting conditions should be described in detail.

Requirements ghould be given that all auxiliary equipment-necessary

formation to assure uniformity in the reportin

of the noise

This section of the noise test code should contaE\ sufficient in-
data. in particular) the test code should provide [ suitable form
sheet on which all data pertinent to the particuldr test are to be
presented .as: octave or one-third octave specfra. A table or
graph sheet for reporting the data should be inclyided. The plot-
ting scales should be

20 mm per 10 dB for the ordinate

and 15 mm per octave for the abscissa

as specified in IEC Publication 263.

A sample graph sheet is shown in annex D.
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Annex A

Synopses of basic International Standards
on sound power level determinations

A.1 1S0O 3741 — Precision methods for broad-band'sources in reverberation rooms.

A.1.1 Applicability

Noise col

A1.2 Tej environment

Reverber:
ISO 3741. Guidelines for the design of reverberation rooms are given in annex D of ISO 3741. The.minimum test

ion room with prescribed volume and absorption or qualified according to a test prodedure given|in annex A of

room volume

depends gn lowest frequency band of interest (V,,;; = 200 m3 corresponds to 100 Hz for the-lowest allowable ope-third octave

band).

A.1.3 Sizé of noise source

Volume of the source preferably less than 1 % of test room volume.

A.14 ChTacter of noise radiated by the source

Steady (a$ defined in 1ISO 2204), broad-band.

A.1.5 Acduracy

Precision {standard deviation for determining sound powert-levels for 1 kHz octave band is less than or equal to [I,5 dB).

A.1.6 Qu]:tities to be measured

Sound prgssure levels in frequency bands en\a prescribed path or at several discrete microphone positions.

A.1.7 Qudntities to be determined

Sound poyver levels in frequency bands, A-weighted sound power levels (optional).

A.1.8 Qugntities which’cannot be obtained

Directivity|characteristics of the source, temporal pattern of radiated noise for sources emitting non-steady noise.

A.2 ISO 8742 — Precision methods for discrete-frequency and narrow-band sources in
tion rooms:

A.2.1 Applicability

Noise control work, type testing, comparison of machines or equipment of the same or different types.

A.2.2 Test environment

reverbera-

Prescribed reverberation room which is to be qualified according to a test procedure given in clause 3 of the main part of ISO 3742

and in annex A of ISO 3742. Additional test room requirements as given in 1SO 3741.

A.2.3 Size of noise source

Volume of the source preferably less than 1 % of test room volume.
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A.2.4 Character of noise radiated by the source

Steady

(as defined in 1ISO 2204), discrete-frequency and/or narrow-band.

A.25 Accuracy

Precision (standard deviation for determining sound power levels for the 1 kHz octave band is less than 1,5 dB).

A.2.6 Quantities to be measured

Sound pressure levels in frequency bands on a prescribed path or at several discrete microphone positions.

A.2.7 Qbuantities to be determined

Sound

A.2.8 Quantities which cannot be obtained

Directiv]

A.3 IS(

A.3.1 Applicability

Noise:g

A32 T

bower level in frequency bands, A-weighted sound power levels (optional).

D 3743 — Engineering methods for special reverberation test rooms.

ontrol work, type testing, comparison of machines or equipment of the same or different types.

pst environment

the ro
walls a

A33 S

Volumg of the source not greater than 1 % of the volume of the test room.

A34 C

Steady

Speciacli;everberation room with prescribed charactetistics. The volume is between 70 m3 and 300 m3. The rev|

at low and middle frequencies is reduced-to the recommended values by installing sound-absorptiv
d ceiling. Guidelines for the design of 'spécial reverberation test rooms are given in annex A of ISO 37

ze of noise source

haracter of noiseradiated by the source

(as defined.in/1SO 2204).

curacy

ty characteristics of the source, temporal pattern of radiated noise for sourcés emitting non-steady ngise.

erberation time of
t materials on the
13.

A.3.6 Quantities to be measured

Sound pressure levels (weighted and in octave bands) on prescribed paths or at several fixed microphone positions.

A.3.7 Quantities to be determined

Weighted sound power level (A-weighting is required; other weightings are optional); sound power levels in octave bands.

A.3.8 Quantities which cannot be obtained

Directivity characteristics of the source.
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A.4 IS0 3744 — Engineering methods for free-field conditions over a reflecting plane.

A.4.1 Applicability

Noise control work, type testing, comparison of machines or equipment of the same or different types.

A.4.2 Test environment

Free-field over a reflecting plane (indoors or outdoors). The test environment may be a semi-anechoic room, or a large ordinary
test room, if qualified as follows. The adequacy of the test environment is to be checked within the measurement space in the
presence of the source under test according to one of the test procedures given in annex A of ISO 3744. The reflecting plane on
which the source is located shall extend at least to the measurement surface. The sound absorption coefficient of the reflecting

plane shal| not exceed 0,06. The environmental correction factor X shall not exceed 2 dB (corresponding to a tatio A/S> 6 for

rooms, w

A.4.3 Siz

A.4.4 Ch

All types {

A.45 Acc

Engineerin

A.4.6 Qu]
r

Sound p

A.47 Qu

Greatest Il

ere A is the total sound absorption of the test room and S is the area of the measurement surfaée):

of source

ear dimension less than 15 m.

Iacter of noise radiated by the source

s defined by ISO 2204 : steady, non-steady, broad-band, discrete-frequency, narrow-band).

uracy

g (standard deviation for determining sound power levels forthe 1 kHz octave band is about 1,5 dB).

ntities to be measured

ssure levels (weighted and in frequency bands) ‘@t prescribed measurement microphone positions.

tities to be determined

1n
Weighted sound power levels (A-weighting.is required; other weightings are optional); sound power levels in fre|

directivity

A5 ISO

A.5.1 Apg

characteristics of the source (aptional).

8745 — Precision methods for anechoic and semi-anechoic rooms.

licability

Noise control work, type testing, comparison of machines or equipment of the same or different types.

A5.2 Tes

l ‘environment

uency bands;

Free-field (anechoic room) or free field over a reflecting plane (semi-anechoic room). The adequacy of the test environment is to be
checked within the measurement space in the presence of the source under test according to one of the test procedures given in
annex A. The reflecting plane on which the source is located shall extend at least to the measurement surface. The sound absorp-
tion coefficient of the reflecting plane shall not exceed 0,06.

A.5.3 Size of source

Volume of

A.5.4 Cha

the source preferably less than 0,5 % of the volume of the test room.

racter of noise radiated by the source

All types (as defined in ISO 2204 : steady, non-steady, broad-band, discrete-frequency, narrow-band).
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A.B5 Accuracy

Precision (standard deviation for determining sound power levels for the 1 kHz octave band is less than or equal to 0,5 dB for

anechoic rooms and less than or equal to 1,0 dB for semi-anechoic rooms).

A.5.6 Quantities to be measured

Sound pressure levels (weighted and in frequency bands) at prescribed measurement microphone positions.

A.5.7 AQuantities to be determined

Weighted sound power levels (A-weighting is required; other weightings are optional); sound power levels in f

requency bands;

directivity characteristics of the source (optional).

A.6 I1SQ 3746 — Survey method

A.6.1 Applicability

Comparison and serial survey of machines or equipment of the same type.

A.6.2 Tdst environment

Installation (indoors or outdoors) meeting prescribed requirements. The Jadequacy of the test environment for indoor

measurgments is to be checked by a simple procedure. Outdoor measurements ‘do not require a special test procg
ting plarje on which the source is located shall extend at least to the measurement surface. The sound absorption
reflecting plane shall not exceed 0,1. The environmental correction factor K for indoor measurements shall not ex|

dure. The reflec-
coefficient of the
teed 7,0 dB (cor-

respondjng to a ratio 4A/S>1, where A is the total sound absorption of the test room and S is the area of the measurement

surface)

A.6.3 Size of noise source

No restr|ctions.

A.6.4 Character of noise by the source

All typeq (as defined in ISO 2204 : steady;-non-steady, broad-band, discrete-frequency, narrow-band).

A.6.5 Agcuracy

Survey (standard deviation for'determining A-weighted sound power levels is about 5 dB for discrete-tone sourcep and about 4 dB

for sour¢es which radiate steady, broad-band noise).

A.6.6 Quantities to be measured

Weighted sound pressure levels at prescribed microphone positions.

A.6.7 Quantities to be determined

Weighted sound power level (A-weighting is required; other weightings are optional).
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B.1 The

1SO 3740-1980 (E)

Annex B
Factors affecting choice of measurement method

size of the noise source

Several measurement methods place an upper limit on the volume of the source. In ISO 3741, ISO 3742 and ISO 3743 (reverberant-
field methods), the volume of the source should preferably be less than 1 % of the test room volume. In ISO 3744 (free-field method),
the greatest dimension of the source should be less than 15 m. In ISO 3745 (free-field method), the volume of the source should
preferably be less than 0,5 % of the volume of the test room. In 1ISO 3746 (survey method), no restriction is placed on the size of the

source.

B.2 The

If the source
room, outdq
acoustical ¢
series, the

If the sour
ISO 3744 or
and in the

method) ma

For large m

]

ISO 3746 may be applicable. Qualification procedures and environmental requirements are given in annex A of ISO 3744

i be used.

test environment available for the measurements
is movable (and small), it can be installed in any available test environment (for example : semi-anechoic

ors, reverberation room, machine test room with good acoustical properties). If the chosen_test envir
haracteristics of the source under test meet the qualification requirements described in‘the individual §

is not movable, the noise is measured under /n situ conditions. In this case, the ’measurement meth

hnnex of 1SO 3746. These procedures determine whether ISO 3744 (engineering method) and/or I

hchines (i.e., with volumes significantly greater than 2 m3) and for_machines installed outdoors, only

ISO 3744 a

d ISO 3746 are applicable. On the other hand, any one of.the basic International Standards

easurements can be stated to comply with the requirements of the appropriate International Standards.

room, anechoic
pnment and the
tandards of the
bds described in
b0 3746 (survey

the methods of
y be used for

measuremerjts on small machines (volume preferably less than 1 m3) which are movable and emit predominantly st’:[Edy, broad-band

noise (the “‘broad-band”’ condition may be disregarded in the case of 1SO.3746). For small machines, the available

and the des

B.3 The

If discrete-fr¢
be used. N

o
pulsive noist are measured according to the requirements of 1ISO 3744, 1ISO 3745 or 1SO 3746.

If a source p

ed accuracy determine the method to be selected.

character of the noise

-steady and impulsive noises cannot be-measured under reverberant field conditions. Sources emitting n

roduces steady, broad-band noise,.the measurement effort is reduced and there is complete freedom in

measuremel
If the freque

(more/less t
and ISO 374

a)

method (1SO 3741, 1SO 3743,1SO 3744, ISO 3745 or 1SO 3746).

st environment

bquency components or narrow-band noises-aré present in the spectrum of the source, any method except ISO 3741 may

bn-steady or im-

selection of the

cy range of interest extends below 100 Hz or above 10 kHz, larger/smaller reverberation room volumes are required

an 200 m3). Larger,measurement distances are required for the lower frequencies under free-field cond

tions (1SO 3744

hoise sources :

hod).

everberant-field

b) Engineering methods (medium grade of accuracy) are described in ISO 3743 (reverberant-field method) and 1SO 3744 (free-
field method).
c) Survey method (lowest grade of accuracy) is described in ISO 3746.

In general, the higher the grade of accuracy, the greater the measurement effort required.

B.5 Acoustical data required

The data to be obtained depend upon the purposes of the noise measurements. The principal areas of application of acoustical data
are the following.

n
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B.5.1 Noise control work

In the development of quieter machines and equipment, quantitative information on the sound power level spectrum (in octave bands
or one-third octave bands) is usually required. Additional measurements on discrete-frequency components and vibratory
characteristics may also be necessary. The methods of measurement should preferably be capable of providing accuracy of the preci-
sion grade, but methods giving an engineering grade of accuracy are frequently satisfactory.

B.5.2 Type testing

For production noise testing of machines and equipment, a simple overall determination of the weighted sound power level is usually
sufficient. The value of these data is increased if more detailed information on the characteristics of the noise is obtained from a type
test. Such a type test should provide information on the sound power level distribution in frequency bands (in octave or one-third oc-
tave bands) g he-rrethod-ef-measurement-should-be-eaps

e 2 leme ast otHer apan O+PFrowaHRg—8 8 8 6 g-grace—o18 racy.

B.5.3 Comparison of machines

the noise radiated by the machines is usually required for such comparisons to be meaningful. In most'cases, octave|or one-third oc-
tave band d3ta are sufficient. The measurement should provide an engineering grade of accuracy. When the compatison is between
machines of|the same type which are built to the same specifications, a determination of the overall weighted sourld power level is
usually suffigient.

Ifa compariaon is to be made between machines which are different in type or size, information on the sound power l¢vel spectrum of
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