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Numerical simulation of energy dissipation effects of aprons for sluices of Qingcaosha Reservoir//ZHAI Mengbin,
JU Wei, DING Jue, LI Xiaowei ( Shanghai Institute of Applied Mathematics and Mechanics ,Shanghai University ,Shanghai
200072, China)

Abstract ; Based on Reynolds-averaged Navier-Stokes equations (RANS) , a standard £-& turbulent model, fluid mechanics
theories, and the SIMPLE scheme, the motion characteristics and scouring effects of the downstream water of a sluice were
analyzed numerically with large drainage discharge to further improve the drainage capability of the Qingcaosha Reservoir.
The results show that four-legged rocks positioned on the roughened apron can be used to adjust the distribution of near bed
velocity, and to decrease near bed velocity of aprons. The more four-legged rocks there are, the better the roughening
effects are. From the viewpoint of the project’ s economy, the scheme, in which two rows of four-legged blocks are settled
13 m from the inlet of the apron, and rows of four-legged blocks are settled 35 m and 57 m, respectively, from the inlet,
can have the best energy dissipation effect. Moreover, a decrease of rock spacing can increase the roughness of the bottom
and raise the water level, but does not have much effect on the decrease of the near bed velocity downstream of the beach
protection.

Key words: apron; energy dissipation effects for sluices; artificial concrete roughened blocks; near bed velocity;

turbulence intensity; Qingcaosha Reservoir
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