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ABSTRACT

An extended NDIF (non-dimensional dynamic influence function) method is proposed for the ei-
genvalue analysis of arbitrarily shaped two-dimensional acoustic cavities with a mixed boundary, which
consists of the rigid-wall and open boundaries. The original NDIF method was already developed for
cavities with the rigid-wall boundary by the author in the years of 2000 ~2013. The proposed method
has the feature of yielding highly accurate eigenvalues compared with other analytical numerical

methods. In addition, it successfully eliminates the spurious eigenvalues of acoustic cavities with the
mixed boundary. The validity of the proposed method is shown in case studies, by comparing the ei-
genvalues obtained by the proposed method to those obtained by the exact method or FEM(ANSYS).
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Table1 Eigenvalues of the rectangular cavity
obtained by the proposed method, the
exact solution® and FEM (ANSYS)

Proposed method Exact FEM

NY% S ® (ANSYS)
N=16 | N=20 | N=24 | SOMHONT | (159 hodes)

1| 1309 | None | None 1.309 1.308
2| 3.728 | 3.728 | 3.728 3.728 3.729
3] 3.927 | 3.927 | 3.927 3.927 3.926
4| 4363 | 4363 | 4.363 - -
5 5254 | 5254 | 5254 5.254 5.253
6| 6.293 | 6.293 | 6.293 - -
7| 6.547 | 6.545 | 6.545 6.545 6.551
8 | 7.108 | 7.103 | 7.103 7.103 7.115
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Fig.3 Determinant curves for the rectangular cavity

discretized with 16 boundary nodes (solid

line: det(SM), dotted line: det(SMyer))

Trans. Korean Soc. Noise Vib. Eng., 28(5) : 542~547, 2018 | 545



Sang Wook Kang ; Extraction of Highly Accurate Eigenvalues of Arbitrarily Shaped Acoustic Cavities with a Mixed Boundary

A (0.4,0.6)
0509 o]
P
& .
2
® ° °
(-0.7,-0.4) (0.7,-0.4)
Fig.4 Dimensions of the arbitrarily shaped

quadrilateral cavity discretized by 16 nodes
(dotted line: open boundary, solid line:
rigid wall boundary)
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Fig.5 Determinant curves for the arbitrarily shaped,
quadrilateral cavity discretized with 16
boundary nodes (solid line: det(SM), dotted
line: det(SMue))
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Table2 Eigenvalues of the arbitrarily shaped,
quadrilateral cavity by the proposed method
and FEM (ANSYY)

Proposed method FEM(ANSYS)

s [ [oeae | 0 T35 [

1 1.306 | None | None | 1.305 1.304 | 1.303
2 | 3.471 | 3.474 | None | 3.500 3.500 | 3.499
3 | 4022 | 4012 | 4014 | 4.025 4.025 | 4.025
4 | 5488 | 5.516 | 5.563 5.537 5.533 | 5.529
5 | 6369 | 6379 | 6.363 6.371 6.375 | 6.378
6 | 6.715 | 6.712 | 6.711 6.719 6.725 | 6.730
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