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Solving Broadband Vibroacoustic Problems with Fast Boundary Element-
Finite Element Method Divided by Non-Matching Meshes
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Abstract; Modeling vibroacoustic problems with coupled fast boundary element method and finite
element method (BEM-FEM) can maximize the advantages of the various numerical methods,
hence can get a vibroacoustic simulation system with excellent performance. The direct coupling
scheme is used to establish the vibroacoustic equation, and the selected scheme is discussed in
detail to achieve a fast solution for a large-scale coupling system. Then the common mismatch
between the sound field meshes and the structural meshes on the coupling interface is considered,
and the data-exchange matrices between higher-order non-matching meshes are constructed with
weight residual method to realize the highly accurate data exchange. The implementation theory
for fast directional algorithm (FDA) suitable for broadband issues is introduced, and the
traditional BEM matrices in BEM-FEM matrix are compressed efficiently in entire band by FDA.
The correctness and effectiveness of this method are validated by introducing analytical examples
and a large-scale complex example over 400,000 degrees of BEM-FEM freedom. In particular,

this method is of higher accuracy and suitable for a broader band, which is 3 to 4 times that of the
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existing similar methods.

Keywords: vibroacoustics; boundary element method; finite element method; fast directional
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