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Acoustic radiation characteristics of partially
immersed and filled cylindrical shell
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(Collaborative Innovation Center for Advanced Ship and Deep—Sea Exploration, State Key Laboratory of
Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: This paper aims to study the influence of immersion and liquid filling on the acoustic radiation
characteristics of cylindrical shells, and to provide theoretical basis and research methods for the evaluation
and measurement of acoustic performance of liquid—filled shells near the interface. The frequency immersion
depth spectrum of the radiated sound pressure of a semi—filled infinite cylindrical shell and the frequency lig-
uid—filled height spectrum of a semi—immersed infinite cylindrical shell were calculated by using the finite el-
ement numerical simulation method. The results show that there are two obvious resonance phenomena,
which are respectively excited by the bending waves and the low—order fluid additional waves. According to
the dispersion curve of phase velocity, the prediction formula of resonance frequency was deduced, which can
accurately predict the resonance phenomenon in the radiated sound field and provide theoretical support for
the control and evaluation of the characteristics of the vibration acoustic radiation line spectrum of the inter-
nal tank structure in the mooring state.
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