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3. HOW IS SOUND POWER RELATED TO SOUND INTENSITY & SOUND PRESSURE ?

lfwe take a source \tith sound powerw (Watts), fig

Landmeasureay'rendistanoe, r, homit Lhenthe
power of the source will be distributed over the total
area, S (W), of the measurement surface This
results in a power density or 'lntensity', l

(Watts/m1), on the surface given simplyby,

l=WlS

 

or comerser W = I .S (1)
figure 1.

Normally Sound Power and Sound Intensity figures are quoted as “Sound Power level". I... in dB(re 10-n Watts)

and "Sound Intensity Level", Ll, in dB(re l0” Watts/m1) respectively. Decthels are simply a ratio of two power

like quantifies expressed on a logarithmic scale and the level in brackets alter the dB shows the refereme letel

used as the basis of the sale, The mfeience should always be included to avoid contusion with other units The
relationship between L. and L. is therefore:

1.. = L, + "1.10ng (1)

lfwedoublelhedistancefromthesourcejgl.theareaincreaseshyafaetoroffour.ThisconespondslonodB

reduaioninlqr

Under idealised conditions (ire. with no reflections) the Sound Intensity. l, is directly related to the square of the

Sound Pressure, P (Nlm’), in much the same way that elemiml power is related to the square ofVoltage. Sound

Pressure is normally also quoted as a 'Lesel' in dB hence "Sm-ml Pressure Level', 1,. in dB(re 20m). Note that

therdermcelevelfor L,ileuPa;thisisthesrnallestpressurethnlthehunnnarcandetca. Whenthissmall

pressure is convened into an Intensity under standard atmospheric conditions the result is to obtain the 10“
Watts/m1 reference used for L., The relationship with Sound Power then becomes:

1., = L, + |0.iog..s (3)

Under realistic conditions (i.e. ones where reflections are present) the Intensity is no longer simply related to the
squareol'theSoundPressure(ilnowdependsalsoonthephasebetwcentheaeouniepresstueandurencoustic

velocity) and an “Environmental Correction Factor". K, is introduced to compensate This gives a new form to the

Sound Power equation:

L, = L, - K + [@10ng (4)

4. MEASUREMENT OF SOUND POWER

There are a number of International Standards that descnhe how to mmsrue Sound Power but essentially these an

be youped into two utegories:

3) those based on measurement of L, using some variant ofequation (4),

b) those head on measurement of 1.. using equation (2).
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The actual standard being used should be consulted for the form of sound potter equation actually applied.

The intensity based standards are somewhat diflerent in their approach to accuracy since the measurements hate to
be performed first, generally using a larger number of points, and checks arried out on the data so that an
accuracy grade can be determined. There is no set limit on the allowable K factor. Their advantage is however that
the intensity technique is tolerant of the environment and the level of extraneous noise so an be Bed in locations
where other Standards nould fail.

6. HOW DO I USE SOUND POWER 2

As previously mentioned, the Sound Poweris a unique property of a source and is independent of the environment.

It can therefore he used to compare the acoustic output of two machines that may has been tested under difl'erent
environmental conditions; the one with the higher sound power will generate more noise in a given environment.
Care should be exercised when comparing L. values to take into account the accuracy of the test method used to
obtain the sound power. New guidance on the declaration of noise levels. [12}, can add 1.6 standard deviations to
the measured value to protect against the "declared" value being a non-representative sample lfpossible, use the
declared value, [121-[13], or find out the 150 Standard used and take the awnracy ofthis into account.

Another use is to predict the Sound Pressure Level that would result from operating a particular machine in a
giten ern'ironment. To do this we can apply equation (A) in reverse. i.c.:

I... = L. + K — 10.lcgm(S) (5)

Hence, knowing L, for a specific machine we can obtain L, from a knowledge of the K factor for the environment
and, since the surface area S is a function of distance, the distance away from the source. '

Sound power can therefore he thought of either as a direct method of comparing machines or as a means of
transferring noise levels measured under one condition to deduce the letel that would he developed in a different
environment,

7. CONCLUSIONS

The main focus of this basic introduction to sound power has been to stress the following points:
a) Sound Power is a property of a nrachine and is independent ofthe acoustic environment.
b) Sound POWEI' Level, L, an be deduced by making Sound Frcssure Level. L, msurements on a surface
then averay‘ng these. The L, is then obtained by addinga correction factor based on the measurement
surface area and subtracting a factor, K, for the environment.
c) L. can also he derived using Acoustic Intensity measurements and this method is more tolerant of
e\'traneous noise and test environment, _
d) The accuracy of any L. measurement is directly affected by the number of msurentent points, the
acoustic environment in which measurements are made and the level ofextraneous noise.
e) L. values can be used to estimate the L, talue at an average distance from a machine in a given
environment,

Hopefully, the purpose of this paper has been fulfilled in giving the reader a basic understanding of the concepts
and approaches used in the measurement of sound power.
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