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Analysis of Underwater Jet Noise Prediction Method Based on
Large Eddy Simulation

WANG Zu-hua , ZHANG Jin-lan
( Wuhan Second Ship Design and Research Institute, Wuhan 430064, China )

Abstract : Based on the previous study of the numerical method for aerodynamic noise computation under low Mach
number, a hybrid method of large eddy simulation (LES) and Lighthill” s acoustic analogy theory is established to compute
hydrodynamic noise. The experiment data of the underwater jet noise in literatures is used to validate the proposed hybrid
method. First of all, a three- dimensional model for underwater jet noise analysis is built according to the size of the
experimental model, and the structure meshes for the calculations of flow field and the acoustic field are prepared. The
computational domain size is determined by trial method. Then, the jet flow field is simulated by LES. According to the
pressure difference, pressure pulsation and velocity inhomogeneity, the characteristic of the turbulence flow field and the
stability of computation are analyzed. Afterwards, the necessary acoustic quantities at the nodes of the acoustic mesh are
provided by interpolation of the flow field results. The underwater jet noise is simulated based on Lighthill” s acoustic
analogy theory. Finally, the solutions obtained by the hybrid method are compared with the experimental data of the
underwater jet noise. The correctness and feasibility of the hybrid method are verified. Results show that the hybrid method
of LES and Lighthill’s acoustic analogy theory is able to simulate the underwater jet noise and hydrodynamic noise.

Key words : acoustics; large eddy simulation; Lighthill” s acoustic analogy; hydrodynamic noise; hybrid method;
underwater jet
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