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Numerical simulation of the cavitation and vortex flow of
francis turbine runner based on CFD

MENG Xiaorui
(Henan Province Water Conservancy and Hydropower School , Zhoukou 466001 , China)

Abstract; In this paper, the SIMPLEC algorithm which coupled RNK turbulence model with pressure — ve-
locity was applied to numericaly simulate three — dimensional cavitating turbulent of Francis turbine runner
based on mixed two phase fluid no sliding model of Euler — Euler method with the assumption of homogene-
ous multiphase flow. The Schnerr and Sauer cavitation models were selected. Using the software of ANSYS
CFX, with the runner gas — holdup cloud, based on the flow chart, turbo — surface analysis, runner pres-
sure or velocity curve analysis, the main flow characteristics of Francis turbine runner about cavitation and
vortex viscosity in the large and small open flow were obtained. The calculation results showed that the
effects of cavitation on the runner under the large and small open flow were different and there occurred cer-
tain law, i. e. , under large open degree, there was more severe cavitation and the scope was concentrated ;
while under small open degree, there was slight cavitation but the occurrence areas was large. There was
large eddy viscosity under large opening, the cavity was not easy to take off flow, i.e., it was not easy to
produce vane vortex. At a small open degree, the eddy viscosity was small, the vortex was obvious on the
blade.
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