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Analysis of Inner Flow and Performance Prediction of
Multistage Centrifugal Pump

RAO Kun', NIE Xiaolin®, TU Bicheng®, CUI Baoling'
(1. Laboratory of Fluid Transmission and Application, Zhejiang Sci-Tech University,
Hangzhou 310018, China;2. Ebara Great Pump Co. , Ltd. , Wenzhou 325204, China)

Abstract: Based on realizable k¢ turbulence model, CFD calculation of multistage centrifugal pump is
done and the distribution law of inner flow and the pressure fluctuation are analyzed. The result shows
that because of the influence of the volute tongue, the inner flow parameters such as the distribution law of
velocity, static pressure and total pressure of each impeller in the multistage centrifugal pump are
asymmetrical; the vortex and secondary flow and other flow phenomena are mainly found at the first and
second stage impeller volutes; the relative velocity from inlet to outlet on the pressure surface of inner
blade of impeller shows the tendency of decrease first and then increase; the characteristics of pressure
fluctuation at the baffle tongue are under both interference of timing effect between impeller and baffle
tongue as well as the influence of passing frequency of blades. The external performance curves obtained
by numerical analog computation are in agreement with the external characteristic curves and the error is
within the allowable range.

Key words: multistage pump; inner flow; performance curve; pressure fluctuation
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