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Numerical Simulation Analysis of Self-Propelled Locomotion for
Side—by-Side Bionic Fish
Cheng Yanbing, Li Yujie, Xie Yinxing
(College of Aeronautics, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract : By implementing the sharp interface immersed boundary method through the open—source software platform OpenFoam,
this paper simulated and analyzed the self—propelled locomotion process of three bionic fish swimming side—by—side in the same
phase at different initial spacings. By simplifying each member fish into a deformable two—dimensional NACAOO12 airfoil, this
study investigates the impact of side—by—side motion on swimming speed, power coefficient, and energy consumption from both
the cluster and individual perspectives. The results show that both the swimming speed and power coefficient are lower than those
of solitary swimming, and gradually increase with the increase in initial spacing, while the energy consumption coefficient is
higher than that of solitary swimming and decreases with the increase in initial spacing. Additionally, the simulation results reveal
that the swimming characteristics of the bionic fish positioned in the middle are significantly different from those of the other fish.
These findings provide a new perspective for understanding fish swimming behavior and offer a solid theoretical basis for the
design of underwater self—propelled robotic vehicles.
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