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Numerical simulation and experimental investigations of
501IB - 32 centrifugal pump’s cavitation

Liu Jianrui'? | Gao Zhenjun'?, Guo Chenxu'’, He Xiaoke'”, Wen Haigang'’
(1. Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang, Jiangsu 212013, China; 2. National
Research Center of Pumps, Zhenjiang, Jiangsu 212013, China)

Abstract: In order to study the internal flow inherence of the impeller when the pump was in cavitati-
on, based on Rayleigh — Plesset cavitation model and RNG £ — & turbulence model, the whole flow
passage of 50IB —32 model pump under the design conditions was numerically calculated. The deve-
lopment of cavitation in the flow of the impeller was compared and analyzed in primary cavitation, criti-
cal cavitation, and serious cavitation. Static pressure distribution on pressure side and suction side of
blade and vapor volume fraction of the blade under different NPSH were obtained by the numerical cal-
culation. The results show that bubbles first appear in the low pressure area of the suction side of blade
and then extend from the inlet to the main flow as inlet pressure decreases; bubble distribution on the
blade gradually increases. In critical cavitation, bubbles extend inside the flow; in serious cavitation,
the flow was filled with bubbles, which disturbs and damages energy exchange in the flow and cause
overall performance curve to degrade. The resulis of the experiment agree with the simulation, which
validates the feasibility of numerical calculation.
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Fig.1  Grid of calculation area
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Tab.1 Test results
REFS  0/(m®-h7!) H/m NPSH/m
1 17.91 33.31 8.35
2 17.78 33.23 7.73
3 17.90 33. 15 6. 82
4 17.76 33.11 6. 00
5 17.97 32.94 4.79
6 17. 80 33.02 3.55
7 17. 89 32.73 2.91
8 17. 84 32.82 2.51
9 17.74 32.86 2.02
10 17. 68 29.93 1.59
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Fig.2  Cavitation performance of model pump
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Fig.3 Static pressure distribution of the pressure side
and suction side of the blade
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Fig.4  Vapor volume fraction of blade under different NPSH
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Fig.5 Divided cross-section diagram of impeller
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Fig.6 Impeller pressure distribution under design conditions
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