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Analysis of Underwater Radiation Noise of Cylinder at Different
Reynolds Numbers

YUAN Changle, WAN Decheng”

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

Abstract

Accurate prediction and analysis of hydrodynamic noise are of great significance for improving stealth
performance of submarines, torpedoes, and surface ships. Based on the open source CFD computation
platform OpenFOAM, flow noise of an underwater cylinder is predicted and analyzed with the acoustic
analog method for the hybrid calculation. In order to capture flow characteristics finely at the sound source,
the large eddy simulation (LES) method is used to simulate the turbulent flow. The near-field noise is
expressed through a transformation of the pulsating pressure, and radiated noise in the far-field is obtained by
the Curle integral solution. This paper focuses on solving cylindrical radiation noise at three typical Reynolds
numbers. Sound pressure spectrum characteristics at designated test points in the near-field are compared with
that of the far-field, and the influence of Reynolds number on the radiation noise is analyzed to provide a

theoretical basis for the submerged body with complex geometry.

Key words: radiated noise; Curle integral solution; large eddy simulation; OpenFOAM solver
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