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Abstract: Through long—term evolution and natural selection, fish have excellent swimming ability in water.
With the help of the caudal fins, fish can perform fast and efficient straight—line swimming and fast start/ma-
neuver. With the help of the pectoral fins, fish can move forward, backward and turn flexibly. Based on com-
putational fluid dynamics (CFD) method, a mesh division strategy was proposed to solve the rigid motion of
the caudal/pectoral fins and the flexible motion of the fish bodies. The hydrodynamic performance of the cau-
dal/pectoral fins and the fish in uniform flow and the fish’s self—propelled swimming in still water were nu-
merically simulated. The results show that the dynamic mesh method can simulate the rigid or flexible move-
ment of fins and fish bodies effectively by using the hybrid mesh strategy of structure and non—structure

based on CFD method. The effectiveness of the method in solving the hydrodynamic performance was verified
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by comparing with the experimental results. The numerical calculation method and validation examples have
theoretical reference significance for the study of bio—hydrodynamics.
Key words: bio—hydrodynamics; caudal fin; pectoral fin; bionic fish; self—propelled swimming
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