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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. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an

International Standard requires approval by at least 75 % of the member bodies casting a vote.

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

ISO 3745 was prepared by Technical Committee ISO/TC 43, Acoustics, Subcommittee SC 1, Noise.

This second edition cancels and replaces the first edition (ISO 3745:1977), which has been technically revised.

© 1SO 2003 — Al rights reserved \
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Introduction

0.1 This International Standard is one of the ISO 3740 series, which specifies various methods for
determining the sound power levels of machines, equipment and other sub-assemblies. When selecting one
of the methods of the ISO 3740 series, it is necessary to select the most appropriate for the conditions and
purpose of the test. General guidelines to assist in the selection are provided in ISO 12001 and ISO 3740. The
ISO 3740 series gives only general principles regarding the operating and mounting conditions of the source
under test. Reference should be made to the noise test code for a specific type of machine or equipment, if
available, for specifications on mounting and operating conditions.

0.2 This International Standard specifies a laboratory method for determining the sound power radiated by
sources using an anechoic test room or a hemi-anechoic test room having specified acoustical characteristics.
The method specified in this International Standard is only applicable to indoor measurements in specialized
test rooms.

0.3 This International Standard specifies a laboratory method for the determination of not only sound power
levels but also sound energy levels of sound sources. For a single burst of sound energy or transient sound,
the sound power level cannot be defined and so it is necessary to adopt the sound energy level in order to
specify the emitted sound with such a time history. The application of sound energy levels will be considered
in the future revision of other standards of the ISO 3740 series.

0.4 In this International Standard, the sound power level or sound energy level for reference meteorological
conditions is determined. This is required especially for grade 1 measurements.

vi © ISO 2003 — Al rights reserved
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Acoustics — Determination of sound power levels of noise
sources using sound pressure — Precision methods for
anechoic and hemi-anechoic rooms

1 Scope

This International Standard specifies methods for measuring the sound pressure levels on a measurement
surface enveloping a noise source in anechoic and hemi-anechoic rooms, in order to determine the sound
power level or sound energy level produced by the noise source. It gives requirements for the test
environment and instrumentation, as well as techniques for obtaining the surface sound pressure level from
which the sound power level or sound energy level is calculated, leading to results which have a grade 1
accuracy.

The methods specified in this International Standard are suitable for measurements of all types of noise.
The noise source can be a device, machine, component or sub-assembly. The maximum size of the source

under test depends on the radius of the hypothetical sphere (or hemisphere) used as the enveloping
measurement surface.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO 7574-1:1985, Acoustics — Statistical methods for determining and verifying stated noise emission values
of machinery and equipment — Part 1. General considerations and definitions

ISO 7574-4:1985, Acoustics — Statistical methods for determining and verifying stated noise emission values
of machinery and equipment — Part 4: Methods for stated values for batches of machines

ISO 9613-1:1993, Acoustics — Attenuation of sound during propagation outdoors — Part 1: Calculation of the
absorption of sound by the atmosphere

IEC 60942:2003, Electroacoustics — Sound calibrators
IEC 61260:1995, Electroacoustics — Octave-band and fractional-octave-band filters
IEC 61672-1:2002, Electroacoustics — Sound level meters — Part 1: Specifications

GUM:1993"), Guide to the expression of uncertainty in measurement. BIPM/IEC/IFCC/ISO/IUPAC/IUPAP/
OIML (ISBN 92-67-10188-9)

1) Corrected and reprinted in 1995.

© 1SO 2003 — Al rights reserved 1
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3 Terms and definitions

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

3.1

instantaneous sound pressure

40

value at a particular instant in time of the fluctuating pressure that is superimposed on the atmospheric static
pressure due to the presence of a sound wave, and existing at a given point in space, in a stated frequency
band

NOTE It is expressed in pascals.
3.2

sound pressure

p

in space, the root mean square pressure determined over a specified time interval of the instantaneous sound
pressure

NOTE It is expressed in pascals.
3.3

sound pressure level

Lp

ten times the logarithm to the base 10 of the ratio of the time-mean-square of the instantaneous sound
pressure to the square of the reference sound pressure p [pg = 20 pPa (2 x 105 Pa)]

2
L, =10lgL— dB (1)
Po

NOTE 1 Sound pressure levels are expressed in decibels.

NOTE 2  The frequency weighting or the width of the frequency band used and the time weighting should be indicated.

EXAMPLE The A-weighted sound pressure level with time weighting S is L as-
3.31

time-averaged sound pressure level

Lpeq,T

sound pressure level of a steady or fluctuating sound over the measurement time interval T: ten times the
logarithm to the base 10 of the ratio of the time-mean-square of the instantaneous sound pressure, during a
stated time interval, to the square of the reference sound pressure

T 2
1 (1)
Lyeqr = 101g|— f > dt|dB 2)
o Po
NOTE In general, the subscripts “eq” and “T” are omitted since time-averaged sound pressure levels are necessarily

determined over a certain measurement time interval.
3.3.2

measurement time interval
time interval for which the time-averaged sound pressure level is determined

2 © ISO 2003 — Al rights reserved
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3.4
measurement surface
hypothetical surface of area S, enveloping the source, on which the measurement positions are located

NOTE In the case of a hemi-anechoic room, the measurement surface terminates on the reflecting plane.
3.5

surface sound pressure level

Lyt

energy-average of the time-averaged sound pressure levels at all the microphone positions on the
measurement surface, with the background noise correction K (3.18) applied

Ly :10|g[%g1o°“m} dB 3)
where

L_pf is the surface sound pressure level, in decibels;

L, is the sound pressure level corrected for background noise resulting from the ith microphone

position, in decibels;

N is the number of microphone positions.
NOTE It is expressed in decibels.
3.6
sound power
/4
rate at which airborne sound energy is radiated by a source
NOTE It is expressed in watts.
3.7
sound power level
Ly

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

w
Ly =10lg — dB 4
w g W (4)

NOTE 1 It is expressed in decibels.
NOTE 2  The frequency weighting or the width of the frequency band used should be indicated.

3.8

single-event sound pressure level

LpE

sound pressure level of a single burst of sound or transient sound, given by the formula

i 2
jp ©) 4| a8 (5)

2

L,e =101l
i, 20 To

© 1SO 2003 — Al rights reserved 3
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where
(1) is the instantaneous sound pressure;

to —t4 is a stated time interval long enough to encompass all significant sound of a stated event;
To =1s

NOTE 1 It is expressed in decibels.

NOTE 2  Other standards refer to this quantity as “sound exposure level”.

3.9

sound energy
E

sound energy of a single burst of sound or transient sound radiated by the sound source

E ! w(t)d 6
= Jra (6)
NOTE It is expressed in joules.

3.10

sound energy level

Ly

ten times the logarithm to the base 10 of the ratio of the sound energy, E (in joules), radiated by the sound
source under test to the reference sound energy, Eq[Eq =1 pJ (10712 9)]

Ly =10 Ig EidB (7)
0

NOTE 1 It is expressed in decibels.
NOTE 2  The frequency weighting or the width of the frequency band used should be indicated.

3.1
free field
sound field in a homogeneous, isotropic medium, free of boundaries

NOTE In practice, it is a field in which reflections at the boundaries are negligible over the frequency range of interest.

3.12
anechoic room
room in which a free field is obtained

3.13

free field over a reflecting plane

hemi-free field

sound field in a homogeneous, isotropic medium in the half-space above an infinite, rigid plane surface

3.14

hemi-anechoic room
room in which a free field over a reflecting plane is obtained

4 © ISO 2003 — Al rights reserved
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3.15
frequency range of interest
one-third-octave bands having centre frequencies from 100 Hz to 10 000 Hz

NOTE For special purposes, the range may be extended or reduced at either end, provided the test room and
instrument accuracy are satisfactory for use over the extended or reduced frequency range.

3.16

measurement radius

,

radius of a spherical or hemi-spherical measurement surface

3.17
background noise
noise from all sources other than the source under test

NOTE Background noise may include contributions from airborne sound, structure-borne vibration, and electrical
noise in instrumentation.

3.18

background noise correction

Ky;

correction term to account for the influence of background noise on the measurements at each microphone
position

NOTE K,,is frequency dependent and is expressed in decibels.
3.19

directivity index

D

measure of the extent to which a source radiates sound predominantly in one direction

NOTE It is expressed in decibels.

4 Measurement uncertainty

If a particular noise source were to be transported to each of a number of different laboratories, and if, at each
laboratory, the sound power level of that source were to be determined in accordance with this International
Standard, the results would show a scatter. The standard deviation of the measured levels could be calculated
(see examples in I1SO 7574-4:1985, B.2.1) and would vary with frequency. With few exceptions, these
standard deviations would not exceed those listed in Table 1. The values given in Table 1 are standard
deviations of reproducibility, op, as defined in 1SO 7574-1. The values of Table 1 take into account the
cumulative effects of measurement uncertainty in applying the procedures of this International Standard, but
exclude variations in the sound power output caused by changes in operating conditions (e.g. rotational speed,
line voltage) or mounting conditions.

The expanded measurement uncertainty of determinations of sound power level or sound energy level, for a
coverage probability of 95 % (coverage factor & = 2) as defined in the GUM, shall be taken to be two times the
standard deviation of reproducibility, unless more specific knowledge is available (e.g. in the laboratory
undertaking the measurements or in a noise test code for the particular family of noise sources).
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