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Prediction of Radiated Sound Field by Using Boundary
Element Method Based on the Pressure Measurements
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ABSTRACT

A lot of analysis works have been carried out by using the boundary element method for the prediction of acoustic
field radiated from arbitrarily shaped vibrating sturctures, However, tremendous calculation time and effort are
needed for vibrators with very complicated geometries, due to the increased number of discretization and to a var-
iety of boundary conditions distributed over the domain, In this study, a modified BEM using the measured
near-field pressures instead of boundary values is suggested to overcome these dif (iculties 1n practical applications,
This method is conceptually based on the Huygens’ principle stating the equivatence of the field from the Imaginary
surface enclosing the source and that from the source boundary surface. ‘I'he proposed method 1s superior to the con
ventional techniques in the aspect that the latters should use the imaginary surface defined in separable coordinates
while the former uses the surface encompassing the boundary. The singular valuc decomposition(SVD?} is utilized to
investigate the modal behavior of sound propagation, The far-field can be predicted by eshimating only a finite num-
ber of radiated modes based on the relative magnitude of normalized singular values, Numerical tests are performed
for two examples to compare with the results of analytical and conventional BEM methods, and they agree very

well,
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operating at  (a)f=100Hz, (b)f=1000Hz.
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