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Numerical simulation of the tip leakage flow in a ROV ducted
propeller in moored condition based on the LES method

ZHOU Bin, ZHAO Min, WAN De-cheng

(State Key Laboratory of Ocean Engineering, School of Naval Architecture, Ocean and Civil Engineering,

Shanghai Jiao Tong University, Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration,

Shanghai, China, 200240)

Abstract: Ducted propeller is a kind of special propeller with strong thrust and high efficiency at
low speed, which is widely used in Remote Operated Vehicle (ROV). The flow between the blade
and the duct is very complex, and in this study large eddy simulation (LES) is used to study the
tip leakage flow (TLV). A numerical model based on LES is established by studying the

convergence of grid number and pressure at several monitoring points. The hydrodynamic results
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are compared with the experimental data to determine the accuracy of LES method in calculating
the hydrodynamic performance of the ducted propeller. Details of TLV calculated by LES method
are compared with that calculated by RANS method. Combined with analysis of the principle of
the tip leakage flow field, the differences of the intensity of vortex and vortex development, fall
off and the dissipation process are compared to explore more suitable method for tip leakage flow

simulation.

Key words: ducted propeller; tip leakage flow; large-eddy simulation
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