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Fig.7 The pressure field under different motion parameters with same launching time (angle of attack is 0 = 28°)
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Effect of local moving surface on hydrodynamic characteristics of hydrofoil

GUO Tao', WANG Wen-quan®, WANG Xin-yu'"*®
(1.Department of Engineering Mechanics, Faculty of Civil Engineering and Mechanics, Kunming University of Science and Tech-
nology, Kunming 650500, China; 2.State Key Laboratory of Hydropower and Mountain River Engineering, Sichuan University,
Chengdu 610065, China; 3.State Key Laboratory of Multiphase Flow in Power Engineering, Xi'an Jiaotong University, Xi'an
710049, China)

Abstract: The hydrofoil with better hydrodynamic characteristics can greatly improve the hydraulic performance in the process of
motion. However, as the boundary layer separation occurs on hydrofoil, the drag force will increase and stall presented a vital prob-
lem. The local moving surface boundary-layer control technology base on immersed boundary method was applied to accurately cap-
ture the flowing character and hydrodynamic characteristics. The influence of the motion parameters such as the launching time (an-
gle of attack) , position, length and velocity of the moving surface on the lift coefficient, stall angle delay and flow field information
was compared. The results show that the flow separation control and hydraulic performance can be improved best, when the mov-
ing surface is located at the trailing edge of hydrofoil upper surface. The best load case is that length S=0.14, speed K=3 and an-
gle of attack is 45°. Secondly, is length S=0.38, speed K=1 and angle of attack is 28".

Key words: hydrofoil ;immersed boundary method ;boundary layer separation;local moving surface ;trailing edge vortex of hydrofoil
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