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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of
national standards institutes (ISO member bodies). The work of developing Interna-
tional Standards 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 1SO, also take part in the work.

Draft International Standards adopted by the technical committees are circulated to
the member bodies for approval before their acceptance as International Standards by
the ISO Council.

International Standard 1ISO 2204 was developed by Technical Committee ISO/TC 43,
Acoustics.

This second edition was submitted directly to the ISO Council, in accordance with
clause 5.10.1 of the Directives for the technical work of ISO. It cancels and replaces the
first edition (i.e. ISO 2204-1973), which had been approved by the member bodies of
the following countries :

Austria Ireland South Africa, Rep. of
Belgium Israel Sweden

Canada Japan Switzerland
Czechoslovakia Netherlands Turkey

Denmark New Zealand United Kingdom
France Norway USA

Germany, F. R. Poland USSR

Hungary Romania

No member body had expressed disapproval of the document.

© International Organization for Standardization, 1979 @

Printed in Switzerland
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INTERNATIONAL STANDARD

ISO 2204-1979 (E)

Acoustics — Guide to International Standards on the
measurement of airborne acoustical noise and evaluation

of its effects on human beings

0 Introduction

The problems associated with the measurement of noise and
evaluation of its effects are of increasing importance to the
community, not only to specialists in acoustics, but also to a
large number of individuals with more limited experience in this
field.

Although noise-measuring equipment in common use is
relatively simple to operate, a programme of noise
measurements and the evaluation of the results obtained
should be carefully planned. The correct methods, scales and
units should be chosen and a number of precautions should be
observed in order that consistent results may be obtained.

This International Standard outlines some of the basic prob-
lems associated with the measurement of noise and evaluation
of its effects on human beings and presents a summary of the
methods in common use and of the methods specified in other
International Standards.

1 Scope and field of application

This International Standard describes the general procedures
for the measurement of noise and evaluation of its effects on
human beings.

It is intended as an introduction to the more specialized instruc-
tions contained in standards describing methods for acoustic
measurements and evaluations, specific test codes and inter-
pretation procedures published by national and international
standardization bodies.

2 Classification of noise problems
2.1 Most noise problems may be classified as follows :

2.1.1 Problems associated with the determination of the
amount and character of noise emitted by one or more noise
sources, or with the prediction of the performance of one or
more noise sources under specified conditions.

For problems of this group, the purpose of the noise
measurements is to determine some physical quantity, usually
the sound pressure level at a certain point or the sound power
level of the sourcels). The character of the noise may be
described by the frequency spectrum and dependence on time
of these levels and by the character of the sound field.

2.1.2 Problems associated with the evaluation and prediction
of the different effects of noise on human beings.

For problems of this group, the purpose of the noise
measurements is to obtain a quantity that relates the
magnitude of the sound stimulus to the effects of the noise on
a human being, be it an individual or a smaller or larger part of a
group.

2.2 Broadly speaking, the problems of 2.1.1 are mainly con-
cerned with the generation and transmission of noise, whereas
the problems of 2.1.2 are mainly concerned with the reception
of noise. It is emphasized that these two categories are not
mutually exclusive, because a particular noise problem is
usually related to both categories. For example, the purpose of
many noise abatement projects is to reduce the noise emitted
by a source to a level at which the influence on human beings
of the noise received is tolerable.

3 Classification of different types of noise

The character of a noise may be described by its frequency
spectrum, the variations of level with time, and the character of
the sound field. Many noises have a continuous spectrum, i.e.
the sound energy is rather evenly distributed over a large part of
the audible frequency range. in some cases, discrete tones are
clearly audible in the noise.

The noises most frequently encountered in practice may be
classified according to the following characteristic features :

3.1 Frequency spectrum
3.1.1 Continuous spectrum

3.1.2 Spectrum with audible discrete tones

3.2 Dependence on time

3.2.1 steady noise : A noise with negligibly small fluctua-
tions of level within the period of observation.

3.2.2 non-steady noise: A noise whose level shifts
significantly during the period of observation.
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3.2.2.1 fluctuating noise : A noise whose level varies con-
tinuously and to an appreciable extent during the period of
observation.

3.2.2.2 intermittent noise : A noise whose level suddenly
drops to the level of the background noise several times during
the period of observation, the time during which the level re-
mains at a constant value different from that of the ambient
being of the order of magnitude of 1 s or more.

3.2.2.3 impulsive noise : A noise consisting of one or more
bursts of sound energy each of a duration less than about 1 s.

3.2.2.3.1 quasi-steady impulsive noise : A series of noise
bursts of comparable amplitude with intervals shorter than
0,2 s between the individual bursts.

3.2.2.3.2 anisolated burst of sound energy : The envelope
waveform of the burst may be of constant or nearly constant
amplitude, or it may be that of a decaying transient.

3.3‘ Character of sound field

3.3.1 free field : The sound field in an area far from reflecting
surfaces.

3.3.2 reverberant field : That portion of the sound field in
the test room over which the influence of sound radiated
directly from the source is negligible.

3.3.3 semi-reverberant field : The sound field prevailing in
a large enclosure with moderately reflecting surfaces.

3.3.4 hemispherically divergent field : The sound field of
an omnidirectional source which is situated near to a hard
reflecting plane (usually the ground) but free from other
obstructions.

4 Physical measurements of noise
The method of measurement shall be chosen according to
a) the character of the noise problem (see clause 2);
b) the character of the noise (see clause 3) and the source;

¢) the required degree of thoroughness of the description
of the noise problem,

4.1 Noise problems of 2.1.1

The general problem is to determine the characteristics of the
noise source and the noise emitted by the source.

4.1.1 AQuantities to be measured

For the solution of problems in this group, the sound pressure
level {expressed in dBre 20 pPa) is measured as a function of
time.

The sound pressure level may be measured in a broad fre-
quency band covering the whole of the audible frequency
range or, alternatively, in narrow frequency bands. The width
of these bands may be 1/1 or 1/3 octave or narrower.

The term band pressure level is used to describe the sound
pressure level measured in a particular band.

The measurement may also be made with a specified
weighting network inserted in the measuring chain. The
reading is then often termed sound level.

This term may only be used when there is no risk for confusion
between levels of different quantities (for example sound
pressure and sound power).

NOTE — Weighting networks A and B (as defined in IEC Publica-
tion 651126]) and weighting network DI25] are used. The readings are
then termed A-weighted, B-weighted sound level etc. and are
expressed in decibels, commonly called dB{(A)}, dB(B) etc.

4.1.2 Choice of measuring methods

The choice of measuring method depends on the type of sound
source and its environment, the character of the noise and the
degree of thoroughness required in the description.

4.1.2.1 Source and environment

The 1SO publications on noise measurements (see
Bibliography) contain information on the appropriate choice of
measuring methods, measuring points, corrections for
background noise and investigation of acoustic environments
for specific noise sources and environments, for example,
machines!15], rotating electrical machinery!5!, vehiclesi2!, and
aircraft!16],

The measuring positions are chosen so that significant in-
fluence from small irregularities of the shape of the source or
from the presence of other objects or sources is avoided. If
these interferences cannot be eliminated, it is essential to deter-
mine their influence on the result.

4.1.2.2 Character of the noise

In clause 3, noises are listed according to their character in an
order corresponding to the ease with which the noise
measurements may be carried out, The procedures for measur-
ing steady noise are well established and relatively simple. The
methods for measuring impulsive noise are much more com-
plicated and less well established.

4.1.2.3 Thoroughness of description

A thorough analysis of a noise problem requires recordings of
band pressure levels in narrow frequency bands measured at
suitable microphone locations over an appropriate time inter-
val. For some problems, such a thorough description may be
unnecessary. In such cases, a simplified measuring procedure
may be entirely adequate for the purpose of the measurements.

The method to be selected depends upon the thoroughness of
the description required for the particular noise problem under
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