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plane drawing of the reference impeller
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Tab.1 Dispersion analysis of calculation results

B8R O NC(hub) O ND(hub) O SLOPE (hub) O NC(shroud) O ND(shroud) T SLOPE (hub)
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Tab.2 Coefficient values of the response

surface function
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Fig.4 Comparison of shapes and setting angles between

the reference and optimized impeller
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under the BEP condition
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Inverse Design and Hydraulic Optimization of Mixed-flow Pump Impeller

Xiao Ruofu Tao Ran Wang Weiwei Yang Wei
(College of Water Resources and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract; A reliable and convenient optimism method was introduced. Based on a mixed-flow pump
designed by 3-dimensional inverse design method and combined with CFD, an optimization design was
conducted with the blade-loading as the design variable and the hydraulic efficiency as the optimization
objective. With CFD simulation results, the relationship between the hydraulic efficiency and the blade-
loading was established by orthogonal test and response surface method. The optimization results show
that the blade loading on hub near leading edge has the most significant influence on the hydraulic
efficiency. Compared with the pump model with the reference impeller, the hydraulic efficiency of the
pump model with optimized impeller increases by 3.2% while the head keeps constant.

Key words: Mixed-flow pump Inverse design Orthogonal test Response surface method CFD



