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Numerical Simulation of Hydrodynamic Noise of Propellers behind
the Ships Based on Double Body Method

QIN Jiajia, ZHUANG Yuan, WAN Decheng”

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

Abstract

Conventional full-domain free-surface simulation methods require substantial computational resources to
capture the ship wake for propeller noise prediction. To address this, the double body method is introduced.
This study investigates the Nawigator XXI ship and evaluates the applicability of the double body method
compared with the Volume of Fluid (VOF) free-surface capturing method for predicting propeller noise. The
flow field is simulated using the SSTk - @ turbulence model. Comparisons of velocity profiles and contour
plots at the propeller disk plane show that the flow fields obtained from the double body method and the VOF
method are in close agreement. Consequently, the double body method is adopted to predict the noise of the
ship with propeller. The Ffowcs Williams—Hawkings (FW-H) equation is applied with permeable surface

integration to obtain the propeller noise, and its frequency characteristics are analyzed.

Key words: propeller noise behind ship; double body method; Ffowcs Williams-Hawkings (FW-H) equation
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