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Hydrodynamic performance analysis of adaptive angle of attack
swing propulsion
PAN Xiao-yun, ZHOU Jun-wei, LI Ming-yang, ZHANG Guo-zheng
(Harbin Institute of Technology, Weihai, Weihai, 264200, Email: 17862702201@163.com)

Abstract: In this paper, the thrust and efficiency characteristics of the adaptive angle of attack
pendulum wing at different horizontal swings and swing frequencies are studied numerically, and
the flow field characteristics are analyzed. A two-dimensional flat hydrofoil is used and an elastic
force is applied at the leading edge of the hydrofoil to simulate the spring to achieve an adaptive
angle of attack. The analysis of different horizontal swings shows that the higher the horizontal
swing is, the higher the peak efficiency is, and the maximum is 76.89%. The analysis of different
swing frequencies shows that the peak propulsion efficiency increases with the increase of the
swing frequency of the hydrofoil. Comparing the vorticity fields of peak efficiency and low
efficiency working points under different horizontal swings, it is found that the propulsion
efficiency of hydrofoil is related to its wake shape and wake distribution characteristics. The
more dispersed and narrow the wake vortex is, the higher the propulsion efficiency of hydrofoil

is.

Key words: adaptive angle of attack hydrofoil; hydrodynamic performance; bionic propulsion;
vorticity field
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