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Optimization of centrifugal pump blade based on high-dimensional hybrid
model and genetic algorithm
JIANG Bingxiao® YANG Junhu®® BAI Xiaobang® WANG Xiaohui®®
(a. School of Energy and Power Engineering; b. Key Laboratory of Fluid Machinery and Systems, Lanzhou University of
Technology, Lanzhou 730050, China)

Abstract A high-dimensional hybrid model based on machine learning was proposed to optimize the centrifugal pump blade. A low
specific speed centrifugal pump was selected, and the centrifugal pump impeller blade was taken as the research object. By fitting the
blade profile, the multi-variable parameters were separated. The surrogate modelling of centrifugal pump blade profile optimization
was constructed by using the support vector machine (SVM), high-dimensional model representation (HDMR) and computational
fluid dynamics (CFD) software through machine learning of training set. The multi-variable surrogate model was solved by genetic
algorithm (GA), and the highest efficiency point of the centrifugal pump and the geometric parameters of the blade profile were
predicted . The prediction data was verified by numerical simulation and experimental study. Results show that the numerical
simulation performance curve is in good agreement with the experimental results. At the design operating point, the numerical
simulation efficiency value optimized by the surrogate model is 2.61% higher than that of the prototype pump, and the head is 0.82 m
higher; the test efficiency value is 2.1% higher than that of the prototype pump, and the head is 0.75 m higher, proving the validity of
the high-dimensional hybrid surrogate model.
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