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INTERNATIONAL STANDARD

1SO 131-1979 (E)

Acoustics — Expression of physical and subjective
magnitudes of sound or noise in air

1 Scopeandfietdofapplicationr———3:3—Soundpowertevel—

This Internjationai Standard expresses the physical and
subjective ;[;agnitudes which are used in the description of
acoustical spund or noise in air.

2 Refergnces

ISQ 31/7, Quantities and units of acoustics.

ISO/R 226,| Normal equal-loudness contours for pure tones
and normal threshold of hearing under free field listening
conditions.
ISO 1683, Hcoustics — Preferred reference quantities for

acoustic levels. V)

3 Physical magnitudes of sound or noise

3.1 Geng¢ral

It is recommended that data on the physical magnitude of
sound or noise be expressed by a statement‘of the sound
pressure leyel measured at a particular point’ (see 3.2) or in
terms of thd sound power level of a source {see 3.3). Reference
quantities fgr acoustic levels used in this)International Standard
are in accordance with those of 1S01683.

3.2 Sound pressure level

The sound gressure level) L, expressed in decibels, of a sound
or noise is given bysthe formula :

20 Igﬁ-

The sound power level, L2, expressed |in decibels, of a
source is given by the formula :

101 P
g_
Py

where

P is the total.sound power emitted by gource of sound or
noise;

Py ¢is)the reference sound power (= 1 pW).

NOTE — A-weighting is frequently employed yigiding a value of the
A-weighted sound power level in decibels. Other pveightings may also
be used.

3.4 Sound intensity level

The sound intensity level, L,, expressed in decibels, of a sound
or noise is given by the formula :

101 !
910

where
I is the sound intensity of the sound fidld;

Iy is the reference sound intensity (= 1|pW/m2).

4 Subjective magnitudes of s011nd or noise

Po
where

p is the root-mean-square value of sound pressure
measured at a particular point;

po is the reference sound pressure (= 20 pPa).

NOTE — A-weighting is frequently employed yielding a value of the
A-weighted sound pressure level in decibels. Other weightings may
also be used.

1) At present at the stage of draft.

2) The symbol L, may also be used.

4.1 Loudness level — Phon

4.1.1 Loudness level

The loudness level, Ly, of a sound is expressed as n phon,
when it is judged by normal observers to be equally loud to a
pure tone of frequency 1 000 Hz consisting of a plane progres-
sive sound wave, coming from directly in front of the observer,
the sound pressure level of which is n dB.

NOTE — The measurement conditions should be described.
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4.1.2 Phon

The phon is a unit with the dimension 1, used to express the
loudness level of a given sound or noise.

4.2 Loudness scale — Sone

4.2.1 Loudness

The loudness level of any sound may be expressed uniquely in
phons in accordance with the procedure defining the phon
scale (see 4.1.1). ziep - t iriti
this scale, loudness level values, in phons, do not immediately
convey the magnifude of the loudness sensation, but have to
be interpreted by the user on the basis of his experience of pre-
viously heard souhds to which phon values have been atta-
ched.

The purpose of fhe sone scale is to provide a numerical
designation of the[loudness of sounds or noises that is propor-
tional to the subjective magnitude as estimated by normal
observers (see IS(/R 226).

This International |Standard specifies a function relating the
loudness, in soned, of a steady sound or noise to its loudness
level, in phons. The relation specified is an approximation of
the laboratory data sufficiently accurate for expressing loud-
ness in engineering applications. it does not necessarily repre-
sent the degree of accuracy required for research purposes.

4.2.2 Sone

The sone is a unit with the dimension 1, used to express the
magnitude of loudness sensation of a given sound or noise.

The loudness, N, in sones, of any sound is given by the for-
mula :

0.1 (Ly - 40)

where L is the loudness level, expressed in phons.

N

For the definition of sone and phon, see alseIS® 31/7. For
practical reasons these two “units’’ are used\as dirmensions for
quantities with the dimension 1, and the fellowing approximate
relation is sometimes used :

Ig N = 0,03 (Ly — 40)

NOTES

1 The specified relation‘\defines the value of the spne {unit of
loudness) as the loudfiess’of a sound whose loudness leve| is 40 phons.

2 A twofold cliange in loudness corresponds to an interval of
10 phons.

3 Experimental confirmation of this relation exists over [the range 40
to 105 phens, and its use outside this range should be recpgnized as an
extrapolation.
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