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Research on identification of acoustic radiation hotspots and
active control mechanism of underwater cylindrical shell
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Abstract: Accurately identifying the far-field radiation hotspots of structures is of great significance for
vibration and sound radiation control. In this paper, an open-source boundary element program is used to
obtain the radiation impedance matrix of the cylindrical shell, and the normal vibration velocity of the shell is
extracted. Based on the singular value decomposition, the non-negative intensity and radiated sound power of
the underwater cylindrical shell are obtained, and the far-field acoustic radiation model is acquired, moreover,
the method is verified by finite element software. On this basis, the influence of large stiffener at the stucture,
where an excitation force is applied, on non-negative intensity is discussed. Furthermore, the mathematical
model of active control is established with the aim of minimizing the acoustic radiation power. The influence
of control force on structural sound radiation mode is analyzed, and its influence mechanism is revealed using
the non-negative intensity distribution. The results show that the radiation mode of the structural surface must
be changed to reduce the radiation acoustic power. And the essence of secondary force controlling structural

vibration radiation is to change the structural vibration from strong radiation mode to weak mode, thus
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reducing the radiation efficiency of the structure.
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Tab.1 Basic parameters of the calculation model
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Fig.14 Contour plot of the non-negative sound intensity of cylindrical shell under different control forces at 278 Hz
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