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Solid-liquid two-phase flow in rotor and stator cascades based on LES

Han Wei Yue Ting Li Rennian Jin Yi Shen Zhengjing Zhang Zhao
( School of Energy and Power Engineering Lanzhou University of Technology Lanzhou Gansu 730050 China)

Abstract: In order to study unsteady soliddiquid two—phase flows in rotor and stator cascades of cen—
trifugal pump and understand the flow details in the flow passages a centrifugal pump with radial di-
ffuser is chosen and then the unsteady 3D flow field is simulated based on the mixture multiphase
model and sliding mesh as well as the large eddy simulation( LES) turbulence model with structures
mesh generated in ICEM. The evolution process of coherent vortexes in the two cascades is exploited
and the change in vortex pattern at different locations is analyzed in the soliddiquid two-phase flow by
comparing with single phase water flow. The results show that the pattern of attached vortexes remains
unchanged basically under two-phase and single phase flow conditions. The vortexes produced by im-
peller rotation experience a series of evolution process namely curling merging and breaking. Even
though the solid particles affect the distribution of vorticity in the flow field in the pump a little they
accelerate the dissipation of eddy energy and alter the vortex location and breaking pattern. The evolu—
tion process of vortexes depends on positions considered in the cascades under either single or two—
phase flow condition.
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evolution process of vortex
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