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Application of CFD to turbulent flow analysis and performance
prediction in hydraulic machinery

Wang Fujun
(College of Water Conservancy and Civil Engineering, China Agricutura University , Beijing 100083, China)

Abstract With the aim of examining the performance o hydraulic machinery, an improved approach of computational
fluid dynamics (CFD) has been proposed from the viewpoint of analysing the turbulent flow in hydraulic machinery. The
governing equations of turbulent flow in hydraulic machinery are presented. The Reynolds Time-averaging method and
Large Eddy Simulation method used to describe the turbulent flow are analysed. According to the distribution of turbu-
lent flow field, the mathematic models of predicting energy and cavitation characteristics of hydraulic machinery are set
up. 3D steady turbulent flow simulations in an axial pump are performed by adopting k-€ turbulence model. The com-
putational pressure distributions are detailed. The computational results are compared to the measurements with re-
spect to pump head and efficiency at several operating conditions. The difference between computational and experi-
mental results is very limited. Numerical investigations show that CFD method could be a powerful approach to study
the complicated relation between structure dynamics and fluid dynamics o fluid machinery. It is advantageous to im-
prove the performance of large scale hydraulic turbines and pumps.
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Fig.1 Pressure distribution of blade surface at design condition (L : pressure sde, R: suction sde)
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Fig.2 Characterigtic curvesof pump head and dficiency at desgn condition
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