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Simulation of Flow around Human in Underwater Dolphin Kick
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In competitive swimming, dolphin kick swimming is utilized after dives and turns, and is a factor largely affects the
results in competition. Hence it is essential to know and control fluid dynamics in dolphin kick swimming. In this
paper, changes of 5 joint angles are captured from the video footage, and a moving grid finite volume method is used
to compute complex flow around swimmer model with the dolphin kick movement. This computational approach
completely fulfills geometric conservation law, so that moving boundary problems become resolvable. Also, a moving
computational domain method actualizes unrestricted move of swimmer model. Furthermore, coupling of kinematics
and these methods allows swimmer model to dynamically accelerate and decelerate by the forces applied to itself. The
result shows that most of the thrust is produced in down-kick, and the ring vortex is generated in the wake, which

appears in practical dolphin kick swimming.
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Fig.1 Summary of a moving computational domain method
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Fig.2 Video footage of human dolphin kick swimming

Fig.3 Swimmer model
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Fig.4 Changes of 5 joint angles in a dolphin kick cycle
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Fig.5 Hybrid mesh generated on surface of swimmer model
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Fig.8 Two counter-rotating vortices and a jet stream were generated
behind swimmer after the down kick
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Fig.9 Change of thrust in a dolphin kick cycle
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Fig.10 Pressure on surface of simmer model and pressure distribution
around swimmer model on y-plane
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