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ABSTRACT

This study evaluates the problem that changing the frequency range of interest reduces the accu-
racy of the eigenvalues of two-dimensional acoustic cavities obtained by the existing NDIF method.
Remarkably, a method of removing variables related to the frequency range of interest from the
equation for calculating the determinant of the system matrix, which gives eigenvalues of the acous-
tic cavities, is proposed, to solve the problem of lowering the accuracy of the eigenvalues. The val-
idity and accuracy of the proposed method are shown through an example verification for a circular
acoustic cavity with the exact solution. In the paper to be published, example studies on arbitrarily

shaped acoustic cavities with various shapes will be conducted.
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Fig. 1 Arbitrarily shaped acoustic cavity with rigid-wall
boundary I, which is discretized with boun-
dary nodes A,B,...,Py
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Table 1 First four eigenvalues of the circular acoustic cavity obtained by the previous NDIF method and the

(e2))

exact solution”’ as %, is changed (parenthesized values denote errors [%] with respect to the exact
solution)
Previous NDIF method Brends <ol
Fn = 1.5 ki = 1.0 K = 0.8 Fn = 0.5 Fon = 0.2
Cl 1.8412 (0.00) 1.8412 (0.00) 1.8412 (0.00) 1.8412 (0.00) 1.8412 (0.00) 1.8412
C2 3.0542 (0.00) 3.0542 (0.00) 3.0542 (0.00) 3.0542 (0.00) 3.0523 (0.06) 3.0542
C3 3.8317 (0.00) 3.8317 (0.00) 3.8317 (0.00) 3.8317 (0.00) 3.8304 (0.03) 3.8317
c4 4.2012 (0.00) 4.2012 (0.00) 4.2007 (0.01) 4.1952 (0.14) 4.1589 (1.01) 4.2012
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