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Effects of Side Jet Parameters and Medium on Surface Drag
Reduction of Bionic Fish

LIU Guoyong'’, QIAO Junyu',SONG Zhongxin®,ZHU Dongmei'

(1. School of Mechanical Engineering, University of Science and Technology Beijing, Beijing 100083, China;
2. Beijing National Innovation Institute of Lightweight Ltd. , Beijing 101400, China)

Abstract: To investigate the effect of the jet hole structure parameters and the flow field conditions on the drag
reduction of the underwater jet, a biomimetic fish model is established with bonito fish as the biomimetic object. The
jet model is established by adding a crescents jet hole to the side of the biomimetic fish model by simulating shark
gills. The effects of air jet model and water jet model on drag reduction under different jet hole geometry parameters
and different flow field conditions are analyzed by numerical simulation. In the range of conditions set in this paper,
when the jet hole position X=20 mm, the aspect ratio k=2, the jet hole height A~=15 mm, the velocity ratio is 0.5,
and the mainstream field velocity is 10 m/s, the maximum drag reduction rate of the water jet model is obtained as
24.64 %, and the maximum drag reduction rate of the jet model is 10.17 %, which shows that the water jet model
has a good drag reduction effect. In this paper, the effects of jet medium on the surface drag reduction of bionic fish

is also analyzed by CFD simulation, which provides a basis for the design of new underwater vehicles.
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Fig.1 Diagram of a bonito and its bionic model
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Fig.2 Schematic diagram of the gills of a shark
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Fig.4 One-half of the three—dimensional computing domain
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