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Abstract: This paper focuses on the renovation project of Jianzhong Pumping Station in Hebei Province. The compu-
tational fluid dynamics (CFD) technology was used to optimize the rectification measures of the forebay of the side-inlet
axial flow pump, as well as the inlet and outlet flow passages, and simultaneously predict the energy performance of the
pump unit. Based on the CFD optimization of the inlet and outlet flow passages of the pump unit, a model test study of
optimization scheme for pump unit was carried out. The test results show that the efficiency of the pump unit reaches
73.8% under the design lift, which is basically consistent with the prediction conclusion of the CFD method. This study
indicates that when optimizing the flow passage design of the axial flow pump unit, giving priority to using the CFD tech-
nology to select the optimal schemes for the inlet and outlet flow passages of the pump unit and then verifying through the
model test of the pump unit can greatly save the investment cost and accelerate the project progress, providing a reference
for similar projects.
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Tab.1 Characteristic water level of pumping station
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Fig. 1 Schematic diagram of the section of the pumping station
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Fig.2 Flow velocity distribution diagram before and

after inprovement of flow state in the pump station forebay
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Fig.3 Schematic diagram of the size of

inlet flow and outlet channels
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Fig. 4 Solid model of inlet and outlet channels
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Fig. 5 Three-dimensional trace diagram of

the water pump unit
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Tab.2 Energy characteristic table of prototype pump unit
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Fig. 6 Diagram of the energy characteristics of the pump unit
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Fig.7 Model pump device installed on the test bench
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Tab.3 Energy performance test date for pump device model
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Fig. 8 Diagram of the energy characteristics of the pump unit
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