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Numerical simulation of internal unsteady flows in a vortex pump//LI Hongbin'?, JIANG Shuang'?, CHEN
Xingyu', NI Fusheng'?®, GU Lei'?, ZHONG Weihua® (1. College of Mechanical and Electrical Engineering, Hohai
University, Changzhou 213022, China; 2. Engineering Research Center of Dredging Technology, Minisiry of Education,
Hohai University, Changzhou 213022, China; 3. Jiangsu Water Conservancy Machinery Co. , Lid. , Yangzhou 225003,
China)

Abstract:In order to deeply understand the internal unsteady flows in vortex pumps, based on the RNG k- turbulence
model, numerical simulation of unsteady flows was carried out to analyze the vortex cores, turbulent kinetic energy
distribution and internal pressure pulsation in different fluid domains of vortex pumps under three flow rates by CFX. The
results show that the vortex cores of the inlet pipeline gradually decrease with increasing flow rates. The diameter and flow
velocity of the circular vortex band connected end to end in the inner ring increases within the volute, and the vortex cores
in the outer ring gradually disperse within the volute. The size of the vortex cores in the transition region of the diffuser tube
and at the volute tongue increases significantly. Under low flow and rated flow conditions, the high-brightness turbulent
kinetic energy is concentrated in the inner ring of the volute, and the main frequency of the internal pressure pulsation is the
rotational frequency of the blade. Under large flow conditions, the high-brightness turbulent kinetic energy is concentrated
in the transition area from the volute to the diffuser, and the main frequency is the rotational frequency of the axis. The non-
vortex core area in the impeller is mostly concentrated in the upstream surface of the blade. With the increase of the flow
rate, the vortex core distribution gradually disperses, and the non-core area increases. The high-brightness turbulent kinetic
energy is distributed at the blade inlet under low flow, in the middle of flow channel under rated flow, and at the blade
outlet under large flow. The main frequency of the pressure pulsation in the blade flow channel is always the rotational
frequency of the axis.

Key words: vortex pump; vortex core; turbulent kinetic energy; pressure pulsation
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