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Inverse reconstruction of displacement and radiated sound fields

of a simply supported plate under TBL excitation

Chen Chao, Jin Jiangming, Hou Liujiang
(Sound and Vibration Laboratory, College of Mechanical Engineering,
Zhejiang University of Technology, Hangzhou 310014 )
Abstract

This study aims to achieve high-precision reconstruction of randomly radiated sound fields under turbulent
boundary layer (TBL) excitation and systematically reveal the dynamic response of structures under TBL excitation.
A method for inversely reconstructing the radiated sound field and displacement field of a simply supported plate un-
der TBL excitation is proposed. A structural-acoustic system transfer function is established, decomposing the re-
sponse sound field into superpositions of acoustic responses of the simply supported plate under plane wave excita-
tions at various wavenumbers. This allowed for the inverse reconstruction of the radiated sound field and the respon-
sive displacement field of the plate under TBL excitation. The precision of the reconstruction method is validated
through numerical simulations, and the selection principles for truncation wavenumbers are discussed. Experimental
results indicate that the proposed method can precisely reconstruct the spatial radiated sound field and responsive
displacement field of the simply supported plate under TBL excitation. During the reconstruction process, it is im-
perative to appropriately adjust the truncation wavenumbers to encompass the primary wavenumber components re-
quired for the reconstruction of the sound and displacement fields.

Key words: turbulent boundary layer, acoustic radiation, sound field reconstruction, structural-acoustic system
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