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Application of Sound Resonator in Enclosure

WANG Du-yong, XU Bei-bei, ZHU Xiao-jian
JIANG Lv, CUI Shi-ming
( Shanghai Marine Diesel Engine Research Institute, Shanghai 200090, China )

Abstract : Based on Helmholtz resonator theory, sound resonator was applied to reduce the sound pressure level in
enclosures. First of all, in order to choose appropriate positions of sound sources and internal field points in the enclosure,
acoustic modals of the enclosure were computed by means of finite element method (FEM). Then, the sound resonator was
designed according to the frequencies of the noise which need to be controlled. Virtual Lab acoustics software was used to
compute the sound pressure level at the field points in the enclosure before and after the resonator installed. By comparing
the sound pressure levels at the same field point with and without sound resonator in the enclosure, it was found that the
sound resonator can significantly reduce the sound pressure level in the enclosure. Finally, the validity of this numerical
method was verified by experiments.
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Fig. 1 Dimensions and geometries of a sound resonator
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Fig. 2 Diagram of the enclosure
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Fig. 4 Sound pressure line at different field points
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Fig. 5 Sound pressure line under different sound source
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Fig. 6 Sound pressure line of field point in enclosure
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Fig. 7 Sound pressure level line at field point
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Fig. 8 Sound pressure level line at field point
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Fig. 9 Sound pressure line at field point
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Fig. 10 Measured sound pressure line at field point
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