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Tab. 1

Eigenvalues of a rectangular parallelepiped

acoustical cavity with rigid boundary

condition
M4 1 R H 2
B i AT i
EE ORE/Y% WEE RE/%
(0,0,1) 3. 14 3.15 0.3 3.15 0.3
(0,1,0) 3.93 3.92 0.3 3.93 0
0,1,1) 5.03 5.04 0.2 5.04 0.2
(1,0,0) 5.24 5.28 0.8 5.23 0.2
(1,0, 6.11 6. 14 0.5 6.11 0
(0,0,2) 6.28 6. 35 1.1 6.29 0.2
(1,1,0) 6.55 6.59 0.6 6.55 0
(1,1, 7.26 7.31 0.7 7.26 0
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Fig. 4 Car geometry model (unit: m)
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Tab. 2

Mitd REHTERANEREFHES
Eigenvalues of the sound field in the car cabin

with rigid boundary condition

TR I P RS
M I
1 2 3 4 5
BRI (54 H80) 0,710 1.220 1.380 1.490 1.550
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Interior acoustic analysis based on
radial integration boundary element method

QU Shen, CHEN Hao-ran”

( State Key Laboratory of Structural Analysis for Industrial Equipment, Dalian University of Technology .,
Dalian 116024, China )

Abstract: The traditional boundary element method has a well-known difficulty when calculating
acoustic eigenvalue problems since the fundamental solution of the Helmholtz equation is dependent on
the frequency. The integral equation of acoustics Helmholtz equation is obtained by using the
fundamental solution of Laplace equation, and then, the radial integration method is presented to
transform domain integrals to boundary integrals. The proposed method eliminates the frequency
dependency of the coefficient matrices in the traditional boundary element method and the dependence
on particular solutions of the dual reciprocity method and the particular integral method. Eventually,
the acoustic eigenvalue analysis procedure based on the radial integration boundary element method
resorts to a generalized eigenvalue problem. Interior acoustic radiation analysis and acoustic eigenvalue

analysis demonstrate the validity and accuracy of the proposed approach.

Key words: radial integration boundary element method; three-dimensional sound field; acoustic

radiation; acoustic eigenvalue



