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Hydrodynamic Simulation of Hydrofoil Marine Current Turbine Applies
ZHANG Yu-liang' s ZHU Zu-chao “*, CUI Bao-ling®, LI Yi*, JIN Ying-zi*
(1. State Key Laboratory of Fluid Power Transmission and Control, Zhejiang University,
Hangzhou 310027, China; 2. The Laboratory of Fluid Transmission and Application,
Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract; With the aggravation of energy crisis in world, the energy of ocean current is greatly fo-
cused. At present, the most important application is the use of marine current turbine, the performance of
which depends on the hydrodynamic performance of hydrofoil mostly. In order to study the influence of o-
cean current’s parameters on hydrodynamic performance of hydrofoil, according to the characteristic of
random fluctuation in ocean current, angle of attack, Reynolds Number and turbulence intensity are select-
ed as three factors of orthogonal experiment in this paper, and every factor selects four influence levels to
carry out a L3 (4*) orthogonal experiment. The hydrodynamic performance of hydrofoil NACA63440 that
marine current turbine often applies is numerically simulated under steady flow condition for sixteen
schemes, and the influence laws of ocean current’s parameters on hydrodynamic performance of hydrofoil
are analyzed in detail. The results of numerical simulation show that the influence of turbulence intensity
on hydrodynamic performance of hydrofoil is maximal, the angle of attack is next, while Reynolds Number
is minimal. The influence of turbulence intensity and angle of attack on lift coefficient and drag coefficient
of hydrofoil is more evident. Increasing angle of attack can improve effectively lift-drag ratio, but it has a
extremum. If angle of attack exceeds the critical value, the hydrofoil will appear stalling phenomenon. In-
creasing Reynolds Number can improve moderately lift-drag ratio. The forebody of hydrofoil is the main
region that generates lift, and the top region of forebody is most vulnerable to cavitation. Above research
conclusions will provide significant referrence for more hydrodynamic performance research of hydrofoil.

Key words: hydrofoil; orthogonal experiment method; numerical simulation; performance prediction

(RE4EE: k)



