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Study on flow field vortex characteristics of centrifugal pump
impeller Based on SST-DES Method

YUAN Zhi-yi'?, ZHANG Yong-xue'?

(1 College of Mechanical and Transportation Engineering, China University of Petroleum, Beijing 102249,
China; 2 Beijing Key Laboratory of Process Fluid Filtration and Separation, Beijing 102249, China)

Abstract: Detached Eddy Simulation method based on SST-k-w was applied to simulate the flow
field in a centrifugal pump. The generation and development of the separation vortex near the
blades was discussed with the help of topological analysis, and the vortex structure
characteristics in the impeller flow field was studied by omega vortex identification method. The
results show that the separation vortex of the suction surface is mainly affected by the following
three factors: the closed separation bubble at leading edge of the suction surface, the transverse
pressure gradient between the pressure surface and the suction surface and the back pressure
gradient on the suction surface; In the unsteady flow, the energy transfer between the vortex can
be composed of three processes: collision, adhesion and fracture.

Key words: centrifugal pump; detached eddy simulation; topological analysis; omega vortex
identification; vortex structure.
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