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Frequency Domain Boundary Element Analysis Method for Two-Dimensional
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Abstract: In view of the radiation problem of sound source with complex frequency components, firstly, by
using Fourier transform, the governing wave equation of sound source propagation in time domain is transformed into
Helmholtz equation in frequency domain. Secondly, with multiple equally spaced frequency points selected as the
sampling frequency, the boundary element method is adopted to solve the Helmholtz equation of each characteristic
frequency, thus obtaining the sound pressure at different positions under different sampling frequency. Finally, the
amplitude and phase of sound pressure in frequency domain are transformed into time domain by an inverse discrete
Fourier transform. In the application of the boundary element method, based on the conventional boundary integral
equation of Helmbholtz equation, the boundary is discretized by discontinuous Lagrange element, with the high order
continuity of the test function at the node maintained as well. The calculation examples of acoustic ?eld analysis in two
different structures are designed, thus verifying the correctness and accuracy of the algorithm.
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Table 1 Calculated and exact values of sound pressure at

internal sampling points Q, and O,
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2.15 -0.001203 -0.001 176  —0.001 341  -0.001 454
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Table 2 Calculated and exact values of flux at internal
sampling points O, and O,
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1.35 0.018 490 0.016 480 0.018 747 0.018 577
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2.15 -0.001430 -0.001 656  —0.001342  -0.001 579
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Table 3 Calculated and exact values of sound pressure at

internal sampling points Q5 and O,
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1.40 -0.131 940 -0.132 723 -0.132 620 -0.137 582
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2.25 -0.018 452 -0.018 260 -0.018 540 -0.018 943
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