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This paper is concerned with an accurate eigenvalue analysis of acoustic problems gov-
erned by Helmholtz equation, avoiding the fictitious eigenvalue problem in using the
boundary element method. It is well known that, without any care, the solution of such
an external acoustic problem is violated at the eigenfrequencies of the internal problem,
when the boundary integral equation method is applied. As a method to avoid the ficti-
tious eigenvalue problem, Tanaka et al. recently proposed the new method in which the
Burton-Miller integral equation is used at the some nodes of element, while the normal
derivative boundary integral equation multiplied by some parameter is applied to the
other nodes of element. This method successfully avoids the fictitious eigenvalue issue.
The present paper demonstrates that the ficticious eigenvalue issue also occurs when the
external domain is finite, but inlcudes in it internal domains without vibration. The pa-
per also reports how to recognize explicitely the eigenfrequencies of the acoustic problem
under consideration and calculate these accurate values.
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Fig.2 SPL for analysis model 1 obtained by OBIE, Burton-
miller and present method between ka=2.38 and 2.43
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Fig.3 SPL for analysis model 1 obtained by OBIE, Burton-

miller and present method between ka=5.5 and 5.55
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Fig.4 Absolute determinant value of coefficient matrix for

analysis model 1 in present method
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method
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Table 1 Eigenfrequencies estimated by n and relative error

of estimated and analytical eigenfrequencies.

Mode| Estimated Analitical | Relative error [%]
(1,1) ] 0.859994769 | 0.859992337 0.0002828
(2,1)] 1.719407269 | 1.719402539 0.0002751
(3.1 ] 2.577659027 | 2.577652022 0.0002718
(4,1)] 3.434179476 | 3.434170004 0.0002758
(5.1)] 4.288413195 | 4.288399107 0.0003285
(6.1)] 5.139820474 | 5.139802828 0.0003433
(7,.1) | 5.987896552 | 5.987875156 0.0003573
(8.1)] 6.832184324 | 6.832152317 0.0004685
(9.1) ] 7.672263317 | 7.672226122 0.0004848
(10,1)] 8.507800281 | 8.507757945 0.0004976
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Fig.7 SPL for analysis model 2 obtained by OBIE, Burton-
miller and present method between ka=2.38 and 2.43
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Fig.8 SPL for analysis model 2 obtained by OBIE, Burton-

miller and present method between ka=5.5 and 5.55
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analysis model 2 in present method
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Fig.10 Absolute value of 7 for analysis model 2 in present
method
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