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Abstract: The combination of high dimensional model representation (HDMR) and sup-
port vector machine (SVM) in machine learning was proposed to optimize the twisted blade of
centrifugal pump. A centrifugal pump with medium specific speed was selected as the research
object. The three blade profiles of twisted blade were parameterized, the control variables were
separated and the training space of surrogate model was determined. After algorithm learning of
the hydraulic models of the twisted blade of the centrifugal pump, the surrogate model of the cen-

trifugal pump with the blade profile parameters as the independent variables and the efficiency as
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the objective function was obtained. The prediction results of the surrogate model were verified

by numerical simulation and experiment. The change of flow field in twisted blade impeller before

and after optimization was analyzed from the view of kinetic energy equation.

The results

showed that at the design operating point, the numerical simulation efficiency of the optimized

twisted blade centrifugal pump was 1. 72% higher than that of the prototype pump, and the head

was 0.41 m higher; the test efficiency was 1. 5% higher than that of the prototype pump, and

the head was 0. 35 m higher than that of the prototype pump.

Key words: high dimensional model representation (HDMR) ;

support vector machine (SVM); centrifugal pump; twisted blade;

kinetic energy equation
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Fig.14 Performance curves of centrifugal pump before and after optimization
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