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Fig. 1 Schematic diagram of three types of grid node in three-dimensional lattice Boltzmann method
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Fig.2 Schematic diagram of one-dimensional and three- dimensional model coupling
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Fig. 11  Water level histories of Dajiang and Erjiang

hydro- plant unit’s inlets
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1D-3D coupling method for transient flow simulations in
open channel and its applications*
WU Jiayang', LI Angiang', CHENG Yongguang’

(1. Changjiang Institute of Survey, Planning, Design and Research, Wuhan 430010, China; 2. State Key Laboratory of
Water Resources and Hydropower Engineering Science, Wuhan University, Wuhan 430072, China)

Abstract. Based on water stage prediction- correction method, an 1D-3D coupled method is proposed to accurately
simulate the surge wave caused by the transient process of hydropower stations in open channel, overcoming the ina-
bility of low- dimensional models to fully resolve the horizontal and vertical fluctuation of the surge wave, and low
computational efficiency of high-dimensional models. Typical verification cases, including the tidal wave motion, the
partial dam break flow and the open channel transient flow are simulated to analyze the accuracy of the proposed meth-
od. The simulated results are in good agreement with asymptotic theoretical solution and those yielded by commercial
software. To futher demonstrate its capability in practical cases, the surge wave triggered by the transient process of
the Gezhouba hydropower station is simulated. The maximum and minimum surge wave heights including its attenua-
tion characteristics are analyzed. The results are in good agreement with those yielded by spectrum analysis, showing

that the proposed method is capable of simulating practical transient flows in open channel.

Key words: 1D-3D coupling; transient flow; Lattice Bolizmann method; surge wave; free surface
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