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A Study on Minimising the Errors on the Boundary Conditions
when Using an Equivalent Source Technique for a Modelling of

ound Fiel

inside an Enclo

Kwang-Hyun Baek

Abstract

The equivalent source method is used to calculate the internal pressure field for an
enclosure which can have arbitrary boundary conditions and may include internal
objects which scatter the sound. Some of the equivalent positions are chosen to be
the same as the first order images of the source inside the enclosure, some are
positioned on a spherical surface some distance outside the enclosure. The normal
velocity on the surfaces of the enclosure walls is evaluated at a larger number of
positions than there are equivalent sources. The sum of the squared difference
between this velocity and the expected is minimized by adjusting the strength of the
equivalent sources. The convergence of this method is checked by evaluating the
velocity error at a larger number of monitoring positions, Example results are
presented for various numbers of sources and evaluation points. The results showed
that in general the more equivalent sources increased the accuracy of the sound field
predictions but the accuracy is not too much sensitive to the numbers of evaluation

points.
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Fig. 1 The sketch of equivalent source
method. The pressure and normal velocity are
evaluated at a finite number of positions on the
boundary.
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Fig. 2 The enclosure configuration and the
positions of internal source and receiver.
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Fig. 3 The equivalent source positions used to
calculate the response of a rectangular
enclosure with a single monopole source.
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Fig. 4 The magnitude of frequency response
between the source and receiver for various
numbers of far field source; 38(dotted), 70(dash

dot), 110(dashed), 166(thick dotted) and
196(solid).
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Fig. 5 The variation of velocity errors at all of

the evaluation points.
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