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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISO, also take part in the work. 1ISO collaborates closely with the International Electrotechnical
Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

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

Attention is dfawn to the possibility that some of the elements of this International Standard may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent.rights.

International [Standard ISO 3740 was prepared by Technical Committee{ ISO/TC 43, Acoustics, Subcommittee
SC 1, Noise.

This second gdition cancels and replaces the first edition (ISO 3740;1980), which has been technically r¢vised.

Annex A forms a normative part of this International Standard. Anriexes B to D are for information only.

iv © SO 2000 — All rights reserved
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Introduction

0.1 Gen

eral

The series of International Standards, for which this International Standard serves as a guideline for use, comprises
ISO 3741, 1SO 3743-1, 1SO 3743-2, ISO 3744, 1SO 3745, 1SO 3746, 1SO 3747, ISO 9614-1 and I1SO 9614-2. In

principle, t

e methods of determining sound power levels described in 1SO 3741 t0 I1ISO 3747 and IS

O 9614-1 and

ISO 9614-2

ISO 3741 t
the acousti
information

cover all types of machinery and equipment.
b ISO 3747, 1ISO 9614-1 and 1SO 9614-2 make up a set of basic International Standards

on the mounting and operation of the machine under test in order to determine 'sound pow

The selecfion of standards for the determination of sound power levels can,_for practical re¢

consequen
ISO 11200
noise emis

0.2 Rel;

This Intern
of a piece

ces for the selection of standards for the determination of the emission sound pressu
and vice versa. It is beneficial to make the choice of standards concurrently with respg
Sion quantities.

itionships to other standards

htional Standard is one of a series which specifies«various methods for determining the n
of machinery or equipment, or a sub-assembly of such equipment (referred to th

Internationgl Standard as the "machine under test"). Standards in this series are grouped in three cats

ds for the determination of sound powerlevels

ry includes the following standards (see Table 1):

41 to 1SO 3747 give methods-with precision grade, engineering grade or survey grade o
ining sound power levels-'of/machinery and equipment using sound pressure level mea
Nt types of environments;

14-1 and ISO 9614:2 describe methods for determining the sound power levels of m
nent using soundiintensity level measurements.

ed positions

ry-ineludes the following standards:

which specify

Cal conditions and instrumentation to be used, describe the procedures to be fallowed, angl give general

er levels.

pasons, have
e levels (see
bct to the two

pise emission
roughout this
gories.

f accuracy for
isurements in

achinery and

ds for the\determination of emission sound pressure levels at work stations and at other

ISO 11200 gives guidelines for the choice of the method to be used,;

machinery and equipment from measured sound pressure levels;

from the sound power levels.

a) Metho
This categc
— 1SO 37
detern
differe
— IS0 96
equipn
b) Metho
specif
This categc
© 1S0 2000 -

All rights reserved

ISO 11201, I1SO 11202 and ISO 11204 give methods for determining emission sound pressure levels of
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c)

Noise test codes

For a particular family of machinery or equipment, a noise test code specifies the following:

ISO 12001 gi

Vi

the methods and instruments to be used for the determination of the sound power level,

the method to be used for the determination of emission sound pressure levels at work stations and/or at other

specified

positions;

the positions of the work stations;

the mounting—and-operating—conditions—of-themachine—tnder—testfor—thepurpose—of determining the noise

emission

guantities;

the methpd to be used for verifying declared noise emission quantities.

es rules for the drafting and presentation of a noise test code.

© 1SO 2000 — All rights reserved
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INTERNATIONAL STANDARD ISO 3740:2000(E)

Acoustics — Determination of sound power levels of noise
sources — Guidelines for the use of basic standards

1 Scople

This Intern
various me|

ational Standard gives guidance for the use of a series of nine International Standar
thods for determining the sound power levels from all types of machinery and eguipment. |

ds describing
provides:
brief summaries of these basic International Standards;

guidarice on the selection of one or more of these standards which are appropriate to any partic

clausel5 and annex D). The guidance given applies only to airborne sound. It is for use in the
noise fest codes (see ISO 12001) and also in noise testing where no specific noise test code exis

ular type (see
breparation of
ts.

This Intern
the individd

htional Standard is not intended to replace any of the details of, or add any additional req
al test methods in the other basic standards referred to,

juirements to,

These badic standards specify the acoustical requirements(for measurements appropriate for |different test

environments and accuracies.

It is import

accordance

recommen

operating G

hnt that specific test codes for various types-of machinery and equipment be establishe

with the requirements of these basic International Standards. Such standardized noise
| the basic International Standard(s) fo-be used and will give detailed requirements on
onditions for a particular family to whieh the machine under test belongs.

If no speciliqc noise test code exists for a‘particular type of machinery, this International Standard is

choice of
machine u

NOTE
equipment.

International
and at other

2 Norm

The followi

e most suitable of the basic standards. In all cases, the mounting and operating con
der test should be in accordance with the general principles given in the basic standards.

f'wo quantities whichCeomplement each other can be used to describe the sound emission o
One is the emission~sound pressure level at a specified position and the other is the sound pd
Standards which describe the basic methods for determining emission sound pressure levels at t
specified positions are the series ISO 11200 to ISO 11204.

ative'references

L

and used in
st codes will
mounting and

of use for the
ditions of the

machinery or
wer level. The
he work station

Ng normative documents contain provisions which, through reference in tnis text, consttute provisions of

this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO 3741:1999, Acoustics — Determination of sound power levels of noise sources using sound pressure —
Precision methods for reverberation rooms.

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

© I1SO 2000 — All rights reserved 1
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ISO 3743-2:1994, 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 3744:1994, Acoustics — Determination of sound power levels of noise sources using sound pressure

Engineering method in an essentially free field over a reflecting plane.

ISO 3745:—1), Acoustics — Determination of sound power levels of noise sources using sound pressure

Precision met

ISO 3746:1995, Acoustics — Determination of sound power levels of noise sources using sound pressure

Survey meth

hods for anechoic and hemi-anechoic rooms.

dusina an-envelonina measurement surface over a reflectina plane
~J Ll ~ R I

ISO 3747, A
Comparison 1

1ISO 9614-1:1
Part 1: Meas\

1ISO 9614-2:1
Part 2: Meas\

ISO 12001, A
noise test cod

IEC 61672-1,

3 Terms

For the purpg
may be found
and in noise t

3.1

emission
airborne soun
mounting con

NOTE Em

guantities are
other specified

[1SO 12001]

toustics — Determination of sound power levels of noise sources using sound’ p
hethod in situ.

DO3, Acoustics — Determination of sound power levels of noise sources_using sound
rement at discrete points.

D96, Acoustics — Determination of sound power levels of noise sources using sound
rement by scanning.

Coustics — Noise emitted by machinery and equipment — Rules'for the drafting and prese
e.

Electroacoustics — Sound level meters — Part 1: Spegifications.

and definitions

Ses of this International Standard, the following terms and definitions apply. More detaileg
in the 1SO 3740 series (which includés1SO 3741 through ISO 3747), in ISO 9614-1 and
bst codes for specific types of machinery and equipment.

d radiated by a well-defined noise source (e.g. the machine under test) under specified op
fitions

ission values may\be incorporated in a product label and/or product specification. The basic no
he sound poweér-lével of the source itself and the emission sound pressure levels at the work stati
positions (if any) in the vicinity of the source.

3.2

ressure

ntensity

ntensity —

ntation of a

definitions

SO 9614-2

erating and

se emission
on and/or at

sound power

w
rate per unit ti

NOTE

[ISO 12001]

me at which airborne sound energy is radiated by a source

It is expressed in watts.

1) To be published. (Revision of ISO 3745:1977)

© ISO 2000 — All ri

ights reserved
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sound power level

Lw

740:2000(E)

ten times the logarithm to the base 10 of the ratio of the sound power radiated by the source under test to the
reference sound power [Wp = 1 pW (10-12W)]

NOTE 1

NOTE 2
sound powe

NOTE 3

It is expressed in decibels.

rlevel (Ly,)-

rlgpfnrl from 1SO 12001

The frequency weighting or the width of the frequency band used should be indicated; for example A-weighted

3.4
sound pre
Lp

ten times the logarithm to the base 10 of the ratio of the square of the sound pressure to the

reference s
NOTE 1

NOTE 2
IEC 61672-1

NOTE 3

35
time-aver3g

Lpeqr
sound pres
square sou

L peqT

NOTE 1

NOTE 2
shall be meg

NOTE 3
determined

NOTE 4

Ssure level

ound pressure [py = 20 pPa (2 x 10-5 Pa)]
It is expressed in decibels.

'he frequency weighting or the width of the frequency band usedy/and the time weighting (
) should be indicated.

Adapted from ISO 3744.

ged sound pressure level

sure level of a continuous steady sound that, within a measurement time interval T, has thg
nd pressure as a sound under consideration which varies with time:

.
1¢p2%®
T2 pg

-101g dt | dB

t is expressed in decibels:

\-weighted time-averaged sound pressure levels are denoted by LoaegT which is usually abbreviate
sured with an instrément which complies with the requirements of IEC 61672-1.

n general~the subscripts "eq" and "T" are omitted since time-averaged sound pressure levels
bver a ceftain measurement time interval.

Adapted from ISO 12001.

square of the

-

5, F or I, see

b Same mean-

1)

d to LpA. LpAeqT

re necessarily

3.6

sound energy level

Ly

ten times the logarithm to the base 10 of the ratio of the sound energy E (in joules) of the single burst of sound or
transient sound radiated by the sound source under test to the reference sound energy [E, =1 pJ (1012 J)]:

LJ :1
NOTE 1

NOTE 2

© 1SO 2000 -

0lg(E/Eq) dB

It is expressed in decibels.

The frequency weighting or the width of the frequency band used should be indicated.

All rights reserved
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3.7
single-event

Lp,ls

sound pressure level

time-integrated sound pressure level of an isolated single sound event of specified duration T (or specified
measurement time T) normalized to Ty =1 s:

;
1
Lp1s =101g T—f

p2(t)
p3

dt| dB

00

[+ 1

NOTE 1 It is

NOTE 2 Ad
3.8

sound inteng
-

|
product of the

NOTE It ig
3.9
background
noise from all

NOTE Ba

instrumentatiory.

[ISO 3744]

3.10
background
sound pressu

NOTE It ig
3.11
background
Ky

L peqT +10 19 LﬁJ dB

expressed in decibels.

hpted from 1SO 3744.

ity

sound pressure at a point and the associated particle velocity
a vectorial quantity.

noise

sources other than the source under test

Ckground noise may include contributions from.airborne sound, structure-borne vibration, and elect

noise level
fe level measured when the source under test is not operating

expressed in decibels.

noise catrection

correction terlln toraccount for the influence of background noise on the surface sound pressure level

NOTE1 K,
NOTE 2
[ISO 3744]

3.12

is frequency dependent and is expressed in decibels.

The correction in the case of A-weighting is denoted K, 5

environmental correction

Ko

®)

ical noise in

correction term to account for the influence of reflected or absorbed sound on the surface sound pressure level

NOTE 1

K, is frequency dependent and is expressed in decibels.

© 1SO 2000 — All rights reserved
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NOTE 2  The correction in the case of A-weighting is denoted K,,.
[ISO 3744]
NOTE 3 K, is used in standards of the ISO 3740 series employing an enveloping measurement surface.

4 Determination of sound power levels

4.1 Reasons for the determination of sound power levels

740:2000(E)

The effecti
the noise f
equipment,
conditions

made using

Sound pow

e exchange of acoustical information among the several parties concerned is usually nee
om machinery and equipment. These include the manufacturer, installer, and user of.the
This acoustical information is obtained from measurements. These measurements are us

Linder which they are carried out are specified, if they yield defined acoustical quantities, 3
standardized instruments.

er levels may be used for different purposes:

declar

predic

establi

reference to a standardized method;

charag

The sound

independemt of the environment {in)which the data are obtained or in which the machinery or equip

installed. T
of machine

4.2 Methodology

The two m
ISO 3740 3

verification of declared values;
compgrison of the noise emitted by machinery of various types and sizes;
compdrison with limits specified in a purchasing contract or-adregulation;

engingering work to reduce the noise emission of machinery;

tion of the noise emitted under defined conditions (see clause 5);

ion of noise levels in work places;

shment of a list of requirements from;the client to the supplier and/or elaboration of a

terization and description of the'source.
power level data determined according to one of the basic International Standards a

nis is one of the reasons for using sound power levels to characterize the noise emitted by,
ry and equipment:

hin prineiples for the determination of the sound power level of a machine or equipment
nd ISO 9614 series are:

ded to control
machinery or
eful only if the
nd if they are

contract with

re essentially
ment is to be
various types

applied in the

(measurements in a reverberant field);

evaluation of the spatial mean-squared sound pressure built up in a highly reflective environment

evaluation of the flow of sound energy emitted by the source, with measurements using an enveloping surface

(measurements in a free field or in a free field over a reflecting plane or in a more or less free field over a
reflecting plane).

Two basic quantities can be measured to determine the sound power level of a machine or equipment, i.e. sound
pressure levels or sound intensity levels. Seven International Standards in the 1SO 3740 series describe
procedures for determining sound power levels from measured sound pressure levels, in different test
environments. 1SO 9614-1 and ISO 9614-2 give procedures for determining sound power levels from measured
values of the sound intensity components in the vicinity of the machine under test.

© 1SO 2000 — All rights reserved
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5 Noise declaration according to 1ISO 4871

The sound power level determined according to one of the methods described in this International Standard and
the related uncertainty are two quantities that are used by manufacturers of machinery and equipment when
preparing the noise declaration according to ISO 4871. Values of the uncertainty are normally given in the relevant
noise test code. If no specific noise test code exists, values given in annex A of ISO 4871:1996 can be used.

6 Selection of the appropriate International Standard for determination of sound power
levels

6.1 Quantities to be measured and determined
Methods are gpecified in ISO 3741 to 1SO 3747 for determining sound power levels by measuringsourjd pressure
levels. Metho(ds are specified in 1ISO 9614-1 and ISO 9614-2 for determining sound power\levels by|measuring
sound intensity levels.

The levels may be time-averaged, frequency-weighted, in frequency bands, or time-weighted. Th¢ preferred
frequency we|ghting is A-weighting.

6.2 Considerations affecting choice of method

Factors to b¢ considered when selecting a standard from this series of International Standards |nclude the
following:

a) the gradg of accuracy required (see ISO 12001 for the definition);

b) the size pnd transportability of the machinery or equipment, affecting the practicability of setting|it up in an
acousticgl test laboratory for the purpose of the noise,measurements;

c) the test gnvironment available for the measurements;
d) the background noise level;

e) the chardcter of the noise produced'by the source (e.g. broad-band, narrow-band, discrete-frequerjcy; steady,
non-steagly, impulsive);

f)  the acoustical instrumentation-available;

g) the type|of sound poéwer level required (frequency-weighted or in frequency bands, frequencly range of
interest);

h) other acqusticalinformation desired (e.g. directivity of source, temporal pattern).

NOTE 1 Thé-preferred grade of accuracyfor nurnoses-of noise-declaration-is-enginesring-(arade-2)
L I 7 bl o ) I\9Y 7"

NOTE 2  All standards within a specific grade imply the same level of accuracy.

6.3 Synopses

Synopses of 1SO 3741 to I1SO 3747 and ISO 9614-1 and ISO 9614-2 are given in annex A. Table 1 gives an
overview of these International Standards.

6.4 Test environments

Annex B describes the different test environments considered in ISO 3741 to 1SO 3747, and ISO 9614-1 and
1ISO 9614-2.

6 © 1SO 2000 — All rights reserved
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6.5 Measurement uncertainty

740:2000(E)

The standard deviations given in Table 2 represent the worst cases of measurement uncertainty for the
determination of sound power levels in accordance with these test methods. They reflect the cumulative effects of
all causes of measurement uncertainty, excluding those variations in the sound power level from test to test, which
may be caused, for example, by changes in the mounting or operating conditions of the machine under test.
Furthermore, the standard deviations given in Table 2 cover a great variety of sound source parameters such as
very different spectral contents and directional properties. For a well-defined specific machinery family, the range of
variation of parameter values may be considerably smaller. Therefore, for measurements on a specific machinery
family, standard deviations are smaller.

When prej

ring a-naise test code_an infprl:\hnm’rnry test for the relevant fnmily of mar‘hinpry is rec

mmended in

order to de

6.6 Prod

Table 1 s(
uncertaintig

The purpos

The differg
information

International Standard.

ermine the relevant standard deviations (see 1SO 5725-2 for details).

edure for selection

mmarizes the applicability of each of the nine basic International Standards. Table 2 gives the

s involved in the determination of the sound power levels according to these Standards.
e(s) for which the noise measurements are to be made determine(s)the grade of accuracy

nt factors influencing the selection of an appropriate test method are shown in Table
is given in annex C. Table3 and annex D give guidance” for the selection of th

required.

3. Additional
P appropriate

© 1SO 2000 -
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Annex A
(normative)

Synopses of basic International Standards on sound power level

A.1 I1SO

A.1.1 Ap

The test e
greater thal

70 m3
100 m
150 m
200 m

For rooms
measurem

Guidelines
The type of
The noise s
The chara
impulsive n

frequency
measurem

A.1.2 Me

The standd
sources wh

determinations

licability

vironment shall be a reverberation room with a specified shape and a volume less tha
N or equal to:

for a lowest octave band of interest of 250 Hz (or 200 Hz one-third-octave band);
B for a lowest one-third-octave band of interest of 160 Hz;

B for a lowest one-third-octave band of interest of 125 Hz;

B for a lowest octave band of interest of 125 Hz (or 100;Hz one-third octave band).

that do not meet the volume requirements, annex:E provides a procedure for qualifying thg
bnt of broad-band sound.

for the design of reverberation rooms are*given in annexes B and C of ISO 3741:1999.
noise source includes machines, devices, components and sub-assemblies.

ource shall have a volume preferably less than 2 % of the volume of the test room.

ter of the noise radiated_by the source includes all types of noise as defined in 1SO 1]
oise. More microphone and source positions may be necessary when noise emission con

components. AnnexX A of ISO 3741:1999 provides a procedure for qualifying the
bnt of discrete-frequency components.

hsurement Uncertainty

rd déyiation of reproducibility is equal to or less than 0,5 dB for A-weighted sound poy

h 300 m3 and

 room for the

2001, except
ains discrete-
oom for the

ver levels (for
ess than 3 dB

ich_emit noise with a relatively "flat" spectrum). In one-third-octave bands, it is equal to or |

from 100

zta 160 Hz 2 dB from 200 Hz to 315 Hz 1 5 dB from 400 Hz to 5 000 Hz and 3 dB from 6 300 Hz to

10 000 Hz. In octave bands, it is equal to or less than 2,5 dB for 125 Hz, 1,5 dB for 250 Hz, 1 dB from 500 Hz to
4 000 Hz and 2 dB for 8 000 Hz.

A.1.3 Quantities to be measured

These are sound pressure levels in one-third-octave-frequency bands at specified fixed microphone positions or
along specified paths. Measurements can be made using either the direct method or the comparison method using
a reference sound source.

© 1SO 2000 -

All rights reserved
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A.1.4 Quantities to be determined

These include:

sound power levels in frequency bands;
A-weighted sound power levels calculated from the frequency band sound power levels;

optionally, sound power levels with other frequency weightings.

A.1.5 Quantities which cannot be determined

These includg:

directivity

time histg

A.2 1SO 371

A.2.1 1SO3

A.21.1 Apy

The test envifonment shall be a test room with a volume greater than 40 m3 and greater than 40 times

of the refere
frequencies, |

The type of

particularly stitable for small items of portable-*equipment and is not intended for larger pieces o

equipment.

The size of th

The characte
isolated burst

A.2.1.2 Measurement uncertainty

The standard
power levels.

characteristics of the source;

ry of noise radiated by sources emitting non-steady noise.

43 — Engineering methods for small, movable sources in reverberant
743-1 — Comparison method for hard-walled test recoms

licability

nce box and with surfaces that are hard afid sound-reflective. It shall be ensured
he sound absorption coefficient of any boundary surface does not exceed 0,20.

noise source includes small machines;-devices, components and sub-assemblies. IS(

I of the noise radiateéd by the source includes all types of noise as defined in 1SO 12(
5 of noise.

deviation of reproducibility is equal to or less than 1,5 dB (with few exceptions) for A-weig
In.Octave frequency bands, it is equal to or less than 3 dB for 125 Hz, 2 dB for 250 Hz,

fields

the volume
that, at all

D 3743-1 is
stationary

e noise source shall be suech'that its largest dimension is not greater than 1,0 m in a test joom with a
volume less than 100 m3 and not greaterithan 2,0 m in larger test rooms.

01, except

hted sound
[,5 dB from

500 Hzto 40

DO-Hz, and 2.5 dB for 8 000 Hz.

A.2.1.3 Quantities to be measured

These are sound pressure levels in octave bands at specified fixed microphone positions or along specified paths.

A.2.1.4 Quantities to be determined

These include:

12

sound power levels in octave bands;

A-weighted sound power levels calculated from the octave-band sound power levels.

© ISO 2000 — All ri

ights reserved
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A215 Q

These inclu

A.2.2 I1SO

A221 A

ISO 3740:2000(E)

uantities which cannot be determined

de:

directivity characteristics of the source;

time history of noise radiated by sources emitting non-steady noise.

3743-2 — Methods for special reverberation test rooms

pplicability

The test e
between 7
the recom
design of s

The type ¢f noise source includes small machines, devices, components and.Sub-assemblies. |

particularly
equipment,

The size of
test room.

The chara
isolated bu

A222 N

The standd

power leve
500 Hz to 4

A.223 (
These incld

A-weig
specifi

sound
along

A224 (

nvironment shall be a special reverberation room with specified characteristics. The_yo

b

becial reverberation test rooms are given in annex A of ISO 3743-2:1994.

m3 and 300 m3. The reverberation time of the room at low and middle frequencies) shall
ended values by installing sound-absorptive materials on the walls and ceiling. Guid

suitable for small items of portable equipment and is not intended_for larger pieces

the noise source shall preferably be such that its volume ishot greater than 1 % of the

ter of the noise radiated by the source includes alltypes of noise as defined in ISO ]
sts of noise.

leasurement uncertainty
rd deviation of reproducibility is equal to“or less than 2 dB (with few exceptions) for A-wg

Is. In octave frequency bands, it is equal to or less than 5 dB for 125 Hz, 3 dB for 250 |
000 Hz, and 3 dB for 8 000 Hz.

uantities to be measured
de:

hted sound pressure” levels for the direct method, at specified fixed microphone posit
bd paths;

pressuresevels in octave bands for the comparison method, at specified fixed microphon
Epecifiedpaths.

Uantities to be determined

These include:

for the

direct method, A-weighted sound power levels;

calculated from the octave-band sound power levels.

© 1SO 2000 -

All rights reserved

ume shall be

be reduced to
elines for the

SO 3743-2 is

of stationary

volume of the

2001, except

bighted sound
iz, 2 dB from

ons or along

e positions or

for the comparison method, sound power levels in octave bands and A-weighted sound power levels

13
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A.2.25 Quantities which cannot be determined

These include:

directivity

characteristics of the source;

time history of noise radiated by sources emitting non-steady noise.

A.3 ISO 3744 — Engineering method employing an enveloping measurement surface in
an essentially free field over a reflecting plane

A.3.1 Appli
The test envi
The test envi
adequacy of {
ISO 3744:199
surface. The
environmenta
equivalent so
The type of n
The size of th

The characte

A.3.2 Meas

The standard

sources whiclp emit noise with a relatively flat spectrum). In one-third octave bands it is equal to or les

from 50 Hz tg

and 2,5 dB frgm 6 300 Hz to 10 000 Hz. Infoctave bands it is equal to or less than 5 dB for 63 Hz, 3 dB

2 dB for 250 K

A.3.3 Quan

These are so
along specifie

A.3.4 Quan

cability

onment shall be an essentially free field near one or more reflecting planes (indoors or
onment may be a hemi-anechoic room, or a large ordinary test room, if qualified as fol

he test environment shall be checked according to one of the test procedures given in a

4. The reflecting plane(s) on which the source is located shall extend atleast to the meg
sound absorption coefficient of the reflecting plane(s) should preferably be less than
correction K, shall not exceed 2 dB (corresponding to a ratio A/Ss 6 for rooms wherg

ind absorption area of the test room and Sis the area of the measurement surface).

bise source include any stationary or moving source for indoor or outdoor use.

B noise source is limited only by the available test envirconment.

of the noise radiated by the source includes all types of noise as defined in 1ISO 12001.

LiIrement uncertainty
deviation of reproducibility is equal.fo’or less than 1,5 dB for A-weighted sound power
80 Hz, 3 dB from 100 Hz to 160.Hz, 2 dB from 200 Hz to 315 Hz, 1,5 dB from 400 Hz

iz, 1,5 dB from 500 Hz t0.4'000 Hz and 2,5 dB for 8 000 Hz.

fities to be measured

ind pressure levels, A-weighted and/or in frequency bands, at specified fixed microphone
d paths.

fities-fo be determined

putdoors).
ows. The
nnex A of
surement
D,06. The
e A is the

levels (for
5 than 5 dB
0 5000 Hz
for 125 Hz,

pbositions or

These are sd

und power levels, A-weighted and/or in frequency bands. Other gquantities which are @

ptional are

sound power levels with other frequency weightings calculated from the results of measurements in frequency
bands; surface sound pressure levels; sound pressure levels at single positions; single-event sound pressure
levels; a measure of impulsiveness; directivity characteristics and time histories of the sound pressure level and

sound power

level.

A.4 ISO 3745 — Precision method for anechoic and hemi-anechoic rooms

A.4.1 Applicability

The test environment shall be a free field (anechoic room) or free field over a reflecting plane (hemi-anechoic
room). The adequacy of the test environment shall be checked according to procedures given in annexes A or B of

14
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ISO 3745.—. The reflecting plane, on which the source is located, shall extend at least half a wavelength beyond
the projection of the measurement surface for the lowest frequency of the frequency range of interest. The sound

absorption

coefficient of the reflecting plane shall be less than 0,06.

The type of noise source includes primarily small stationary or moving sources for indoor or outdoor use.

The noise source shall have a largest dimension not greater than half the measurement radius.

The character of the noise radiated by the source includes all types of noise as defined in ISO 12001.

A.4.2 Measurement uncertainty

The standa

2 dB fn
10 00d

to 10 (

A.4.3 Qu

These are
along spec

A.4.4 Qu

These are
sound pres
with other
pressure Ig
and time hi

A5 ISO
a reflecti

A5.1 Apj

The test e
specified r
procedures

2 dB from 50 Hz to 80 Hz, 1,5 dB from 100 Hz to 630 Hz, 1 dB from 800 Hz to 5000 Hz, 1,5 dB

rd deviation of reproductibility, in one-third-octave frequency bands, is equal to or less¢that
om 50 Hz to 80 Hz, 1 dB from 100 Hz to 630 Hz, 0,5 dB from 800 Hz to 5 000 Hz;1.dB fro

Hz for anechoic rooms,

00 Hz for hemi-anechoic rooms.

hntities to be measured

sound pressure levels in one-third-octave frequency bands,<at specified fixed microphon
fied paths.

hntities to be determined

sure levels for sources of impulsive noise~Other quantities which are optional are sound
requency weightings calculated from thevresults of measurements in frequency bands; s
vels; sound pressure levels at single(positions; a measure of impulsiveness; directivity (
stories of the sound pressure leveland sound power level.

3746 — Survey methad using an enveloping measurement surface ove
ng plane

plicability

vironment shall be an installation (indoors or outdoors) with one or more reflecting pla
pguirements. The adequacy of the test environment shall be checked according to or
givendn annex A of 1ISO 3746:1995.

The type of

naise source includes any stationary or moving source for indoor or outdoor use.

The size of

the noise source is limited only by the available test environment.

The character of the noise radiated by the source includes all types of noise as defined in ISO 12001.

A.5.2 Measurement uncertainty

M 6 300 Hz to

rom 6 300 Hz

e positions or

sound power levels, A-weighted and/or in frequency bands, or sound energy levels and single-event

power levels

urface sound
haracteristics

I

\nes, meeting
e of the test

For sources which emit steady broad-band noise, the standard deviation of reproducibility is equal to or less than
3 dB or 4 dB, depending on the value of the environmental correction K,. For sources which emit noise that
contains predominant discrete tones, it is equal to or less than 4 dB or 5 dB depending on the value of K, (see

Table 2).

© 1SO 2000 -

All rights reserved
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A.5.3 Quantities to be measured

These are A-weighted sound pressure levels, at specified fixed microphone positions or along specified paths.

A.5.4 Quantities to be determined

These are A-weighted sound power levels. Other quantities which are optional are surface sound pressure levels;
sound pressure levels at single positions; a measure of impulsiveness; directivity characteristics and time histories
of the sound pressure level and sound power level.

A.6 ISO 37
reverberan

A.6.1 Appli

The test env
environment,

The test envifonment and the actual source are qualified for grade 2 accuracy if specified criteria are f

qualification i
The type of n
There is no rg

The characte

or discrete tones.

A.6.2 Meas

In a qualifie

A-weighted sgund power levels which results in‘grade 2 accuracy. In a non-qualified test environment, tf

deviation of r
survey grade

A.6.3 Quan

These are solind pressure leyelsSin octave bands at specified microphone positions.

A.6.4 Quan

These includg:

47 — Engineering or survey comparison method for use in an essenti
t field in situ

cability

ronment may be any kind of indoor environment which is to be found, outside of the
provided that the background noise is sufficiently low and the sound field is sufficiently r

based on measurements on the reference sound source and the source under test.
bise source includes non-movable sound sources in situ.
striction on the size of the sound source.

of the noise radiated by the source includes primatily broad-band noise but also narrow-

LIrement uncertainty
test environment, the standard deviation of reproducibility is equal to or less than

bproducibility is lower than or equal to 4 dB for A-weighted sound power levels, which re
pf accuracy.

fities to be measured

fities to be/determined

ally

laboratory
everberant.
ilfilled. The

band noise

1,5dB for
e standard
sults in the

sound p

A-weighted sound power levels calculated from the octave-band sound power levels.

A.7 1SO 9614 — Precision, engineering or survey methods using sound intensity

A7.1 1SO9

614-1: Measurements at discrete points

A.7.1.1 Applicability

The test environment shall be an installation meeting specified requirements (see clause 4 of ISO 9614-1:1993).

16
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The type of

There is no

ISO 3740:2000(E)

noise source includes any stationary or moving source for indoor or outdoor use.

restriction on the size of the sound source.

The character of the noise radiated by the source and of extraneous noise includes noise that is stationary in time
during the period of measurement.

The frequency range of interest for the determination of A-weighted levels is limited to

50 Hz

63 Hz to 4 000 Hz for octave bands, and

a ane-third-actaviabhanda
O \"JRivamipliav v vicea avanvic g v to

A7.12 N
Standard ¢
precision, ¢

For the prg
63 Hz and
2 dB from §

For the engineering grade, in octave bands, it is equal to or less than 38dB for 63 Hz and 125 Hz, 2

and 500 Hj
200 Hz to 6

For the sur

A7.13 (

These are

leasurement uncertainty

eviations of reproducibility depend on the grade of accuracy of the method;-which @
ngineering or survey grade.

cision grade, in octave bands, the standard deviation of reproducibility-is equal to or less
0 Hz to 160 Hz, 1,5 dB from 200 Hz to 630 Hz, 1 dB from 800 Hz t6-5000 Hz and 2 dB for
, 1,5dB from 1 000 Hz to 4 000 Hz; for one-third-octave bands, 3 dB from 50 Hz to 160
30 Hz, 1,5 dB from 800 Hz to 5 000 Hz, and 2,5 dB for 6.300 Hz.

ey grade, it is equal to or less than 4 dB for A-weighted sound power levels.

uantities to be measured

sound intensity levels and sound pressure levels on a measurement surface enclosing the

an be of the

than 2 dB for

125 Hz, 1,5dB for 250 Hz and 500 Hz, 1 dB from 1 000 Hz to 4 000 Hz; for one-third-¢ctave bands,

6300 Hz.

0B for 250 Hz
Hz, 2 dB from

source.

A.7.1.4 Quantities to be determined

These inclyde:

— sound|power levels and field(indicators in octave or one-third-octave frequency bands;

— band-l{mited or frequency-weighted sound power levels.

A.7.2 1SQ 9614-2; . Measurement by scanning

A.7.2.1 Applicability

The test envirenmentshattbe-an-instatation-meeting-specifiecHegtirements{seectatse 56HS6-96¢

The type of noise source includes any stationary or moving source for indoor or outdoor use.

There is no restriction on the size of the sound source.

-2:1996).

The character of the noise radiated by the source and of extraneous noise includes noise that is stationary in time
during the period of measurement.

The frequency range of interest for the determination of A-weighted levels is limited to

50 Hz

© 1SO 2000 -

63 Hz to 4 000 Hz for octave bands, and

to 6 300 Hz for one-third-octave bands.
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A.7.2.2 Measurement uncertainty

Standard deviations of reproducibility depend of the grade of accuracy of the method, which can be the engineering
or survey grade. For the engineering grade, it is equal to or less than:

— 1,5 dB for A-weighted sound power levels;

— in octave bands, 3 dB for 63 Hz and 125 Hz, 2 dB for 250 Hz, 1,5 dB from 500 Hz to 4 000 Hz; for one-third-
octave bands, 3 dB from 50 Hz to 160 Hz, 2 dB from 200 Hz to 315 Hz, 1,5 dB from 400 Hz to 5000 Hz and
2,5 dB for 6 300 Hz.

For the survey grade. it is equal to or less than 4 dB for A-weighted sound power levels.

A.7.2.3 Quantities to be measured
These are solind intensity levels and sound pressure levels on a measurement surface enclosing the solirce.
A.7.2.4 Quantities to be determined

These includg:

— sound pawer levels in one or one-third-octave-frequency bands;

— band-limited or weighted sound power levels.
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B.1 Envi

ISO 3

Annex B
(informative)

Acoustical test environments

740:2000(E)

B.1.1 Ge
Use of a |

facilities ar
Moreover,

B.1.2 Re

ronments provided by acoustics laboratories
heral
pboratory room with defined acoustical properties yields the highest accuracy. HoweV

b costly and only machines which are small compared with the dimensions ofithe room g
he type of room to be used depends on the character of the noise radiated by the maching

erberation rooms

Reverber
number of
sound emi

Reverberatjon rooms do not provide directivity information and are’not suitable for measurements|

noise sour
discrete-fre

B.1.3 Sp¢

Special rev

than the lgboratory reverberation rooms desecribed in ISO 3741. The methods described in ISO 3

measurem
measurem
(volume le
sources un

B.1.4 Ang

Anechoic and hemi-anecheit rooms as described in ISO 3745 are useful for measurements on small

(volume le
appropriate
(e.g. transf

alon rooms as described in 1ISO 3741 are particularly suitable when'it is necessary to co

ests on comparatively small machines (with volumes less than'y2 % of the room volume)
ed is predominantly steady in character.

tes. These rooms should be used with caution if thesound emitted by the source conta
quency and/or low-frequency components.

bcial reverberation rooms
erberation rooms which are constructed to meet the requirements of 1SO 3743-2 are g
bnts of engineering grade. These-Special reverberation test rooms are particularly su
bnt of A-weighted sound levelS;they are also useful for series measurements on small

5s than 1 % of room volumg)y'No information is provided on the directivity characteristics
fer test.

bchoic and hemi*anechoic rooms

5s than 0,5% of room volume) which emit different types of noise. Such rooms a

brmercaoise). The directivity characteristics of a source are preferably measured in such ro

er, laboratory
an be tested.
under test.

nduct a large
and when the

on impulsive
ns significant

SS expensive
y43-2 provide
ted for direct
noise sources
of the sound

noise sources
e particularly

for megasurements on sources which radiate impulsive noise or noise which contains dliscrete tones

DMS.

Measurem

pnts’ which are carried out according to the requirements of 1ISO 3745 are of precision

grade; hemi-

anechoic rooms can also be used for measurements of engineering grade, according to the requirements of
ISO 3744. In this case, measurements are also possible with considerably larger noise sources.

B.2 Envi

ronments in situ

B.2.1 Precision method

The method described in ISO 9614-1 can provide, according to the results of specified ancillary tests and
calculations performed in association with the measurements, results of precision grade of accuracy in ordinary
rooms. This method is particularly suitable in the presence of high background noise generated by sources other
than that under test and sound reflections by the environment.
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