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Hydrodynamics and Fish Passage Energetics
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Abstract: A three-dimensional (3D) computational fluid dynamics model (CFD) of a verticalslot fishway was used to

characterize fishway hydrodynamics in the use of Fluent in this paper. The model solved the three dimensional Reynolds-

Averaged Navier-Stokes equations, closed with the renormalized group theory (RNG) % — e turbulence formulation and

volume of fraction(VOF) method. Model results showed that a strong 3D velocity field existed in the fishway, with ed-

dies, flow separations, vortices, upwellings and downwellings. In addition, based on the burst swimming speeds of fish

species, the simulated flow-field results were employed to calculate the force acting on the adult pink salmon and the en-

ergy expenditure of the fish. The numerical results agreed well with previous research. The quantification of energy ex-

penditure in the fishways could be utilized for optimizing the design, operation, and management of fishways.
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