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Numerical simulation of slitdaden flows in pumping station forebay

Tang Xuelin Wang Wuchang Wang Fujun Li Yaojun
( College of Water Conservancy and Civil Engineering China Agricultural University Beijing 100083 China)

Abstract: Based on a two-dimensional lattice Boltzmann method coupled with large eddy simulation
( LES) a LBM-LES model combined with sediment mathematic model is proposed for 2D siltdaden
flows in a pumping-station forebay. Shallow water equations is numerically simulated by the mesoscopic
LBM-BGK( Bhatnagar Gross Krook) model and the turbulence can be taken into account and modeled
efficiently by a Sub-Grid-Scale stress( SGS) model. A macroscopic 2D horizontal sediment mathematic
model consists of suspension transport equations riverbed deformation equations formula of sediment—
carrying capacity and so on. The segregating scheme is adopted to solve the governing equations for
turbulent flows and sediment governing equations i. e. the solutions to the turbulence governing
equations suspension transport equations and sediment erosion & deposition along the forebay-bed are
solved sequentially. Finally the simulated velocity distribution is in agreement with the experimental
data and the depth distributions the vortex position and size as well as the sediment erosion-deposition
are successfully predicted in the forebay. All the calculation results agree well the hydrodynamic rules
in nature. The numerical results show that this model can well reproduce the sedimentdaden flow
patterns sediment erosion and deposition in the forebay and the mathematical model and numerical
algorithms are accurate reliable and feasible to predict the sedimentdaden flows in forebays.
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1
Tab.1 Particle size classification of suspended load

1 2 3 4 5 6
D, /(107°m) 2.5 7.4 16.9 36.8 73.6 169.0
Py 1% 10.0 13.6 20.9 25.9 17.6 12.0
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Fig.2 Boundary condition schemes
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Fig.4 Experimental data for flow pattern in pumping-station forebay
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