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Application of numerical modeling in the optimization desgn
of the bi-tunnel spillway

XU Wernrha L1 Guo-dong ,DANG Yan,SHAO Jian-bin ,CHEN Gang

(College of Water Resources and Hydroelectric Engineering, Xi’ an University of Technology, Xi’ an, Shaanxi 710048, China)

Abgract : The realizable k€ turbulent model is applied to smulating the turbulent overflow in the bi
tunnel spillway of Jiudianxia Hydropower Station. The complex flow region is divided into several sub-re-
gions and meshed with structure and nonrstructure grids,respectively. The free surface is traced with vol-
ume of fluid method (VOF) . The computed resultsfor the origina design geometry show that the free sur-
face over the crest of weir is distorted highly ,and there exists unreasonable negative pressure over the crest
of weir. Taking the improvement of inflow pattern ,the elimination of negative pressure over the crest ,and
the balance of flow rate between two tunnels as objective functions of hydraulic desgn of inlet region ,an
optimal desgn scheme isobtained by numerical s mulations and optimization. Cons stency of computed re-
sults with the experimental data shows that the suggested model can be applied to the selection design of
theinlet configuration of spillway tunnel.

Key words: spillway channel ;numerical ssmulation;VOF method ;optimal design
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