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Hydrodynamic Characteristics Analysis of Amphibious Hydrofoil
Vehicle Based on LBM-LES Method

Feng Huanhuan, Liu Yong, Wang Qi, Zou Sen
(School of Aircraft Engineering, Nangchang Hangkong University, Nanchang 330063 ,China)

Abstract: At present, research on the aerodynamics and hydrodynamic characteristics of a amphibious hydrofoil
vehicle at home and abroad is still at exploration and development stage. A new amphibious hydrofoil vehicle
with variable shape is proposed based on the characteristics of the torpedo and hydrofoil. The hydrodynamic
characteristics of the amphibious hydrofoil vehicle is numerical simulated based on the LBM(Lattice Boltzmann
Method)-LES(Large Eddy Simulation). Lift curves and drag curves of the amphibious hydrofoil vehicle under
water and surface of the water are gained. The comparison results show that the vehicle retracts its hydrofoil to
make the drag smaller in a small angle of attack under water, which is suitable for high speed navigation. The
vehicle unfolds the hydrofoil to increase lift and reduce drag on the surface of the water. Meanwhile, the am-
phibious hydrofoil vehicle can meet its requirements of navigation under water and on the surface of the water by
changing its shape. Shape design and amphibious navigation performance of vehicle still have much room for op-
timization.
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