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Optimal design of side inflow return pumping station based
on CFD technology

YUAN Lianchong', YANG Chen®, CHEN Bin®*, ZHANG Hua®’, GU Yuzhong®
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Nanjing 210029, China; 2. Lanshen Co. , Lid. , Nanjing 211500, China;
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Abstract ; Taking a sludge return pumping station as an example, the optimal design is studied for the adverse flow
regime and the problems of the pump operation safety caused by the side inflow structure. Based on the Star CCM
+ software platform, CFD technology was used to simulate the flow field under the two dustpan flow channels. The
results show that: when the partition wall dustpan type flow channel of scheme 1 is adopted, the flow rate of the
three reflux pumps is uneven, there is water grabbing phenomenon, and it is easy to cause sludge settlement, and
the settlement area is concentrated in the dead corner of the bottom of the pool behind the partition wall. When the
open dustpan type flow channel of scheme 2 is adopted, the flow rate of the three reflux pumps is more uniform,
and the operation is stable, the highest efficiency can reach 70% . But The disadvantages of the scheme 2 are the
construction difficulty and high construction cost. Finally, the wall type dustpan type flow channel with slope was
proposed , and the no. 3 pump was used as the standby pump. The final scheme effectively alleviated the settlement

phenomenon behind the partition wall, and improved the stability of reflux pump operation to a certain extent. The
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research results provide certain reference and guiding significance for this kind of projects.

Key words : pumping station; side inflow; numerical simulation; flow regime analysis; sludge settling
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