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Study on hydrodynamic performance of bionic ducted propeller
ZHANG Zheng-qian, LI Wei, YANG Chen-jun

(State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai, 200240.
Email: ¢jyang@sjtu.edu.cn)

Abstract: Inspired by the tubercles on the leading edges of humpback whale flippers, the leading
edge tubercles was applied on the ducted propeller with an attempt to improve hydrodynamic and
cavitation performance under the condition of the bollard and small advanced coefficient. Using
modeling software and self-programming, the No.19A duct+Ka4-70 propeller was used as the
prototype propeller to mainly focus on concave design. A set of bionic propellers with different
numbers and sizes of tubercles at the leading edge was obtained by means of changing the mean
chord length. Commercial CFD software was used to simulate and analyze its hydrodynamic
performance and flow, and a CFD numerical simulation prediction method was established to
analyze the performance of bionic duct impeller. The variable parameter calculation of the
leading-edge tubercles was carried out to determine the parameter range of the tubercles. The
bionic propellers with the most improved efficiency was selected for the study of the flow field.
The results of CFD calculations showed that: (1) The thrust and torque of the blade are reduced
compared to the prototype propeller, and the reduction is affected by the wave height of the
protubercles. The leading-edge protubercles near the tip of the blade are not conducive to
improve the propulsion efficiency. (2) The thrust of the blades in the concave is increased to

compensate for the loss of thrust due to the reduction of blade surface area.

Key words: Ducted propellers; Humpback whale; Bionic; Leading-edge tubercle.
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