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Numerical simulation of C-type turning performance of
a self-propelled biomimetic robotic shark

XIE Ou, LUO Ji—ping, ZHANG Chen—bo
(School of Mechanical Engineering, Suzhou University of Science and Technology, Suzhou 215009, China)

Abstract: To improve the C-type turning performance of a biomimetic robotic shark, the kinematics and
hydrodynamics of the C-type turning motion of a self-propelled robotic shark were studied using Compu-
tational Fluid Dynamics (CFD) simulation method. A simulation model of the robotic shark and its turning
kinematic and dynamic equations were established. The influences of parameters such as the minimum
curvature radius R, of fish body bending, the asymmetry coefficient R, of caudal fin, and the distance between
fish and wall (d#) on turning velocity and hydrodynamic parameters were numerically studied, and the
evolution process of flow field structure during C-type turning process was analyzed. The results indicate that
the smaller Ry is, the shorter the turning distance becomes and the larger the turning angle is. The asymmetric
caudal fin can contribute to improving turning performance, but excessive R, will lead to a decrease in turning
stability. The wall effect is conducive to increasing turning speed and reducing turning distance.
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Tab.1 The specific geometric parameters of the robotic shark
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Fig.2 Schematic diagram of grid division and calculation model
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Fig.3 Grid, time step and numerical method validation
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Fig.12 Distribution of wake vortex structures under different caudal fin structures (Front view)
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Fig.13 Hydrodynamic curves at different wall distances dA
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Fig.15 Evolution diagram of vortex structure during the extension stage at different wall distances d/4 (top view)
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