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Numerical Simulation and Model Test Study on the Hydrodynamic Conditions of

Fish Luring Inlet of Fish-crossing Facility in High Dams
LIAO Bowen, AN Ruidong *, L1 Jia, FENG Jingjie, YI Wenmin, LI Fang
(State Key Lab. of Hydraulics and Mountain River Eng., Sichuan Univ., Chengdu 610065, China)
Abstract: The fish collecting and luring facility was the key component of high-dam fish-crossing facilities. The fish-passing efficiency of fish
passing facilities was determined by the hydraulic conditions near the inlet. In order to find out the areas where the hydraulic conditions of the in-
let of the fish luring facility were satisfied, this paper took a high dam project as an example. According to the related survey results, seven kinds
of over-fishing objects were identified, and two kinds of hydraulics conditions that met the requirements of the fish luring inlet were proposed,
i.e., the flow range was 0.41~1.00 m/s and the turbulence energy range was 0~0.04 m?/s”. The three-dimensional numerical simulations were con-
ducted by using the standard k-¢ turbulence model and the VOF method to track the free surface of the water, simulating 1 km long river down-
stream of the tailrace tunnel under different operational condition of generator sets during the fish crossing seasons. The simulation aimed to study
the turbulence energy and velocity in the river. The numerical model was verified by the physical model test with the model scale of 1:50. The res-
ults showed that under different operational conditions of generator sets, there existed an upstream fish passage channels along left side of bank
with the turbulence energy less than 0.04 m?/s* on all conditions, and according to the distribution of flow velocity, the areas of the passage chan-
nel meeting the flow rate conditions were respectively 35 732, 22 659 and 12 201 m’, respectively. According to the study, it was found that there
was a 1 354 m” area in the left bank that satisfies both hydraulics conditions of turbulence energy and flow velocity. This area was suitable for ar-
ranging the inlet of the fish collecting and luring facility.

Key words: high-dam fish-crossing; fish collecting and luring facility; the location of entrance; turbulent numerical simulation; VOF method
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