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Analysis of hydraulic performances

in a low specific speed mixed—flow pump with guide vanes

YI Yanlin, ZHANG Zhimin, WANG Wanpeng, HE Lei, WANG Wuchang
(China Institute of Water Resources and Hydropower Research, Beijing 100038, China )

Abstract: In order to study the hydraulic performance of low specific speed mixed—flow pump with guide
vanes, the inner flow of the pump was simulated based on the steady 3D turbulent Reynolds averaged N-S
equations and SST k-w turbulence model.The relationships of hydraulic head and efficiency with rate of
flow are calculated to predict energy characteristic of the pump. The hydraulic loss of flowing parts and
flow field characteristic under five typical conditions are given. The results indicate that under the condition
of low flow rate(0.75Q,. 0.9Q.), flow separation and vortex flow in guide vane area are the main causes of
the large hydraulic loss in guide vane area and outlet. With the increase of flow rate(1.0Q,.1.15Q.. 1.4Q.),
the impact phenomenon of blade inlet is the main cause of the large hydraulic loss in impeller area.
Keywords: low specific speed mixed—flow pump with guide vanes; hydraulic performance; flow field analy-
sis; numerical simulation
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