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Analysis of underwater radiation noise of cylinder

considering the reflection of free surface

YUAN Changle, ZHAO Weiwen, WAN Decheng

( Computational Marine Hydrodynamics Lab ( CMHL) , School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong
University, Shanghai 200240, China)

Abstract: Noise is one of the key performances of modern ships. At present, the flow-induced noise prediction methods of underwater
vehicles are relatively mature, but there has not been a systematic prediction method of ships because the research started late. We use
the open source CFD toolkit OpenFOAM solver, with LES solving the flow field, the VOF method capturing the free liquid surface, and
Curle equation predicting the radiated noise. The image method is used for simulation of the reflection of free surface. The calculation of
the cylindrical radiated noise at different heights from the free surface under Re=3 900 is carried out, and the influence of different
depths on the flow-induced noise of cylinder is analyzed. The reflection of free surface on the radiated noise is initially considered,
which provides a basis for the subsequent prediction of the hydrodynamic noise characteristics of ships. The impedance of the free
surface to the radiated noise needs to be further studied.
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Fig. 1  Sketch of the image method Fig. 2 Computing domain settings
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Tab. 1 Parameters of the flow around the cylinder compared to existing results
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