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Abstract: In order to evaluate the 3D effects of wave glider spring hydrofoil mechanism in waves on its dy-
namic performance, a numerical computational model of the wave glider spring hydrofoil mechanism was de-
veloped. Based on the overset mesh technology, the dynamic performance between 2D and 3D hydrofoils was
analyzed and studied by using CFD FLUENT software. The results show that due to the limited span of the
3D hydrofoil, the tip vortex phenomenon is generated at the wing tip, resulting in reduced hydrofoil dynamic
performance, and that the forward propulsion efficiency of the 3D hydrofoil is reduced by 22.1% compared
with that of the 2D hydrofoil. Then, the bionic principle was used to design the wave glider bionic hydrofoil.
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It is found that the bionic hydrofoil reduces the loss of hydrofoil power performance by the tip vortex, while
the forward thrust of the bionic hydrofoil is increased by 17.6% and the efficiency by 10.4% compared with
the 3D hydrofoil of the same spreading chord ratio. Finally, the experimental comparison shows that the CFD
simulation data and the experimental data have the same trend, and the reliability of the CFD simulation
model is verified.
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bionic hydrofoils with different aspect ratios (K = 5000 N*m™',H, = 0.3 m,T = 5.5 s)
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Tab.3 Comparison of time—averaged propulsion, input power and propulsion
efficiency for 2D and 3D bionic hydrofoil
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Fig.20 Pressure contours of 3D hydrofoil and bionic hydrofoil (AR=7) at t/T=0.1
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Fig.21 Velocity contours of 3D hydrofoil and bionic hydrofoil (AR=7) at 1/T=0.1
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Fig.22 Streamlines of 3D hydrofoil and bionic hydrofoil (AR=7) at t/T=0.1
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Fig.23 Streamlines of 3D hydrofoil and bionic hydrofoil (AR=7) at t/T=0.4
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Fig.24 Three—dimensional model and physical drawing of the experimental device
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Fig.25 Comparison of average forward propulsion forces between 3D hydrofoil and bionic hydrofoil with

different span—chord ratios
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