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Fig. 1 Experimental device and experimental site map
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Fig. 4 Pressure cloud map of fish body during turning swimming
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Fig. 8 The magnitude and proportion of thrust and resistance of different parts of the fish body
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Fig. 9 The response process of steering torque and angular velocity with time
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Analysis of swimming dynamic characteristics of juvenile

grass carp during routine turning

HUANG Huiling”?, HU Xiao'?, ZHANG Ben®, YANG Guodang*, LONG Zeyu'?, SHI Xiaotao""*

(1. Hubei International Science and Technology Cooperation Base of Fish Passage, China Three Gorges University, Yichang 443002,
Hubei, China; 2. College of Hydraulic and Environmental Engineering, China Three Gorges University, Yichang 443002, Hubei, China;
3. Survey and Design Institute of Shanghai, Shanghai 200050, China; 4. Huaneng Tibet Yarlungzangbo River Hydropower Development
and Investment Co. Ltd, Lhasa 850000, Tibet, China)

Abstract: In order to study the formation of thrust and resistance of juveniles in the course of
conventional turning, this paper took grass carp juveniles (Ctenopharyngodon idella) as the research
object, and used PIV (Particle Image Velocimetry) to record the C-shaped bending and swing-back
stage juveniles during the turning process. The fluid pressure around the fish body and the changing
laws of pushing, resistance and lateral force formed by the positive and negative fluid pressures were
analyzed. The results show that the juvenile grass carp can produce an average thrust of 118. 05uN
during the entire turning process, of which 53. 99% comes from the tail. While, the average
resistance of the fish body reaches 99. 16N, of which the resistance generated in the middle of the
fish body accounts for 54.70%. In the C-shaped bending stage, the thrust generated by the negative
fluid pressure distributed around the juvenile body accounts for 61.56% , which is the main source of
thrust formation. At this time, the lateral force increases to provide the necessary centripetal force for
the juvenile fish body to turn. After completing most of the turning movements, the juvenile grass
carp accelerates; in the swing phase, the thrust generated by the positive pressure of the grass carp
juvenile body is as high as 73. 80%. At this time, the lateral force rapidly decreases to 0 and then rises
to stop the fish. The body continues to rotate, and the juvenile fish slows down.

Keywords: PIV; turning; fluid pressure; thrust; resistance; lateral force



