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Swimming behavior of fish based on numerical simulation of open

channel flow with sudden-expansion

ZHA Wei', ZENG Yu-hong', HUANG Ming-hai’
(1 State Key Laboratory of Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan,

430072. Email: wzha@whu.edu.cn
2 Yangtze River Scientific Research Institute, Wuhan 430010)

Abstract: In order to provide a technical reference for the design of fish passageways and
improve the passage efficiency, numerical solutions of separation flows in sudden-expansion
open channel are obtained by use of the large-eddy simulation. The characteristics of the transient
flow field and the time averaged flow field is investigated. The results combined with

experimental data can help to explore the fish swimming behavior in sudden-expansion open
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channel. The results show that the established three-dimensional model can simulate the flow in
sudden-expansion open channel successfully and there are great differences between transient
flow field and time averaged flow field. As the flow velocity increases, the residence time which
the fish having the same body length stay in the recirculation zone is increasing. Moreover, the

greater the flow velocity or the smaller fish, the slower the increasing trend.

Key words: Large-eddy simulation; Migratory fish; Residence time; Sudden-expansion flow;

Swimming behavior.
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