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NUMERICAL ANALYSIS OF THE AIRFOIL IN SELF-PROPELLED FISH MOTION
USING IMMERSED BOUNDARY LATTICE BOLTZMANN METHOD

Hyung Min Kim'

Immersed boundary lattice Boltzmann method has been applied to analyze the characteristics of the
self-propelled fish motion swimming robot. The airfoil NACA0012 with caudal fin stroke model was considered to
examine the characteristics. The foil in steady forward motion and a combination of steady-state harmonic
deformation produces thrust through the formation of a flow downstream from the trailing edge. The harmonic
motion of the foil causes unsteady shedding of vorticity from the trailing edge, while forming the vortices at the
leading edge as well. The resultant thrust is developed by the pressure difference formed on the upper and lower
surface of the airfoil. and the time averaged thrust coefficient increases as Re increase in the region of Re < 700.
The suggested numerical method is suitable to develop the fish-motion model to control the swimming robot,
however It would need to extend in 3D analysis to examine the higher Re and to determine the more detail

mechanism of thrust production.

Key Words : 7J-AA-22201H (Immersed Boundary Lattice Boltzmann Method), @-5-f-5 (Turbulent Flow),
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Fig. 2 Pressure distribution and streamlines around the NACA0012 in fish-motion at instant time
(A:0,B:T/8,C:2T/8, D:3T/8, E: 4T/8, F:5T/8)
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Fig. 3 Thrust coefficient variation in a period of the fish motion
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Fig. 4 Time averaged thrust coefficient variation
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Fig. 6 Airfoil's velocity and positions while swimming
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