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Numerical simulation on the flow fields and hydrodynamic
performance of propeller

HONG Fang-wen, ZHANG Zhi-rong, LIU Deng-cheng, ZHENG Chao-sheng

(China Ship Scientific Research Center, Wuxi 214082, Email: hongfangwen@sina.com)

Abstract: With the rapid development of numerical technique and computer technology,
computational fluid dynamics (CFD) has become the main research means of hydrodynamics. As
a basic tool for ship optimization design and navigation performance analysis, CFD has been
widely used in ship hydrodynamics analysis. In this paper, the mesh type and numerical method
used for ship propeller flow simulation were described. The dependence and sensitivity of
hydrodynamic calculation results on grid size, geometric expression precision and grid form of
boundary layer were discussed. On the basis of numerical simulation, the flow characteristics of
boundary layer, tip vortex and wake vortex of propeller blade and the relationship between
propeller flow and hydrodynamic performance were analyzed.

Key words: propeller, CFD, hydrodynamic performance, flow fields
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