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Body structural optimization of rotational flow
self-priming pump based on orthogonal design

Wang Chunlin, Liu Hongguang, Si Yanlei, Wu Zhiwang, Yi Tongxiang
{School of Energy and Power Engineer, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: Using orthogonal design, optimization design of rotational flow self-priming pump body struc-
tural parameter was done through simulation. Orthogonal scheme of four factors and three levels was de-
signed , the influence of geometrical parameters on the characteristics was studied, and optimal scheme of
the characteristics was found by analyzing the contrast of performance curves. The influence orders of geo-
metrical parameters to the four characteristics were obtained by using range analysis. The optimization pa-
rameter combination was obtained by comprehensive balance analysis and comparison to the data result.
For the optimization parameter combination is not in the original design schemes, the redesign was made
based on the analyzed result. The performances between the additional scheme and original schemes were
contrasted, and the optimal scheme was determined. The results are instructive to the optimization design
of rotational flow self-priming pump.
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Fig.1 Schematic diagram of rotational flow
self-priming pump
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Fig.2 Calculation grid system
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Tab.1 Factors and levels of orthogonal design
B R
X
A B c D
1 20 75 15 10
2 30 65 23 18
3 40 55 30 26
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Tab.2 Scheme of orthogonal design

HER A B C D
1 20 75 15 10
2 20 65 23 18
3 20 55 30 26
4 30 75 23 26
5 30 65 30 10
6 30 55 15 18
7 40 75 30 18
8 40 65 15 26
9 40 55 23 10
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Fig.3 Contrast of head curves
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Fig.4 Contrast of efficiency curves
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Tab.3 Range analysis of head and efficiency
at design point
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Tab.4 Range analysis of head and efficiency at
best efficiency point
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Tab.5 Influence order of four factors to performance
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Fig.5 Performance curves of head and efficiency
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