2]

e as =y 4122 9 A8 %, pp. 742~747, 2012,
http://dx.doi.org/10.5050/KSNVE.2012.22.8.742

el FAF 28 ¥Fo yAUE 7537 FEL 9
7NX= NDIFY )4t

Development of a Modified NDIF Method for Extracting Highly Accurate
Eigenvalues of Arbitrarily Shaped Acoustic Cavities
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ABSTRACT

A modified NDIF method using a sub-domain approach is introduced to extract highly accurate ei-
genvalues of two-dimensional, arbitrarily shaped acoustic cavities. The NDIF method, which was de-
veloped by the authors for the eigen-mode analysis of arbitrarily shaped acoustic cavities, has the
feature that it yields highly accurate eigenvalues compared with other analytical methods or numer-
ical methods(FEM and BEM). However, the NDIF method has the weak point that it can be appli-
cable for only convex cavities. It was revealed that the solution of the NDIF method is very in-
accurate or is not suitable for concave cavities. To overcome the weak point, the paper proposes the
sub-domain method of dividing a concave domain into several convex domains. Finally, the validity
of the proposed method is verified in two case studies, which indicate that eigenvalues obtained by
the proposed method are more accurate compared to the exact method, the NDIF method, or
FEM(ANSYYS).
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Table 1 Eigenvalues of the rectangular cavity by the

proposed method, the exact method, and
FEM(parenthesized values denote errors(%)
with respect to the values by the exact

method)
P;‘Lﬁﬁf,id Exact FEM(ANSYS)
(23 nodes) solution® (2500 nodes)
1 2.618 (0.00) 2618 2.618 (0.00)
2 3.491 (0.00) 3.491 3.492 (0.03)
3 4363 (0.00) 4363 4.364 (0.02)
4 5.236 (0.00) 5.236 5.238 (0.04)
5 6.293 (0.00) 6.293 6.295(0.03)
6 6.988 (0.10) 6.981 6.989(0.11)
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Table 2 Eigenvalues of the arbitrarily shaped cavity
by the proposed method, FEM, and the
NDIF method(parenthesized values denote
errors(%) with respect to the values by
FEM with 2806 nodes)

Proposed FEM(ANSYS) NDIF
method 2806 1299 573 method
(23 nodes) | nodes | nodes | nodes | (20 nodes)
1 2.480 2.456 | 2.457 2.457 2.372
(0.98) (3.42)
5 3.828 3.856 | 3.857 | 3.860 3.553
(0.73) (7.86)
3 4.427 4418 | 4419 | 4421 4814
(0.20) (8.96)
4 5.297 5264 | 5267 | 5273 4.981
(0.63) (5.38)
5 6.460 6.454 | 6.458 6.466 6.570
(0.09) (1.80)
6 7.548 7.556 | 7.564 | 7.582 None
(0.11) (none)
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