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Numerical simulation of hydraulic performance of optimally designed super
sedimentation tank with peripheral inflow and peripheral effluent

WANG Lei-lei' > XU Guang-ming® CHEN Jun’ ZHOU Qi* WANG Guo-hua'
1. Shanghai Municipal Engineering Design Institute  Group Co. Lid. Shanghai 200092 China
2. College of Environmental Science and Engineering Tongji University ~ Shanghai 200092  China
3. Changzhou Drainage Administration ~ Changzhou 213017  China
4. College of Water Conservancy and Hydropower Engineering Hohai University ~ Nanjing 210098  China

Abstract To improve the hydraulic performance of a super sedimentation tank with peripheral inflow and peripheral
effluent the computational fluid dynamics method was used to simulate the hydraulic performance in a preliminary design
scheme for a sedimentation tank. A case study was conducted in a sedimentation tank with a diameter of 60 m with
peripheral inflow and peripheral effluent in a wastewater treatment plant in the south of China. The optimal design
parameters were determined through analysis of the flow field characteristics of the sedimentation tank calculated by means
of the staggered-grid finite volume method with the help of the realizable k-¢ model provided by the FLUENT 6.3
software package. The results show that the radius of circulation increased to 26 to 28 m in the sedimentation tank with
vertical flow and a two-way baffle the appropriate ratio of diameter to depth ¢ ranged from 8.0 to 10.0 and the
gradient ¢ should be set at 0.050. The performance of circulation in the sedimentation tank could be improved by

taking proper optimization measures.
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