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Hydraulic optimization of radial guide vanes in
two-stage centrifugal pump

Cao Weidong , Liu Guanghui, Liu Bing
(National Research Center of Pumps, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract; In order to improve the hydraulic performance of radial guide vanes in two-stage centrifugal
pumps, four factors of guide vane including the area of throat, diffuser angle, back vanes numbers and
height of back vanes were selected to meet the L, (3*) orthogonal experiment requirements, so nine
different guide vanes were designed. Based on ANSYS CFX, the whole flow field of two-stage pump
was simulated by using the standard k£ — & turbulence model and the fully implicit coupled algorithm.
The heads and efficiencies of nine design schemes were obtained. The head and efficiency was selected
as the criterion of the test, the effects of geometrical parameters on heads and efficiencies were studied
by using orthogonal test method, and the primary and secondary factors of the design parameters were
all analyzed by ways of variance analysis. The area of guide vanes throat has great effect on two-stage
pump performance. According to the test results, an optimum scheme was put forward. The simulation
results of the optimum scheme show that the head of the pump at rated flow point is of 211. 70 m and
the efficiency is of 47.63% . Compared to the original radial guide vane, the head and efficiency are
significantly improved by 1.24 m and 4.00% respectively.
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Tab.3 Simulation result of pump characteristics

RIS H/m n/ %
1 210. 54 46. 14
2 211.51 47. 11
3 210. 21 46. 25
4 211. 15 44.93
5 209. 44 44.47
6 207.47 44. 86
7 207.08 43.73
8 205. 04 43.10
9 206. 94 43.84
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Tab.4 Range analysis
RIEFEAR A B C D
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K, 210.75 209. 59 207. 68 208.97
K, 209. 35 208. 66 209. 86 208. 68
Ky 206. 35 208.21 208. 91 208. 80
W2 Ry 4.40 1.38 2.18 0.28
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Ky 130. 67 134.95 134. 45 134.28
T K 46. 50 44.93 44.70 44. 81
K, 44.75 44. 89 45.29 45.23
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Tab.5 Primary and secondary factors of pump

characteristics
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Fig.6  Curves of pump performance
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