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Two—phase Flow Analysis of a Six—nozzle Impulse Turbine Based on

Numerical Simulation
Wei Hongda, Wang Hongjie
(1. Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. School of Energy Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)
Abstract: As a main equipment in hydraulic power generation, pelton turbine is widely adopted to utilize high water head. Yet the flow of 6—
nozzle pelton turbine is complex and difficult to be analyzed. In view of this, this paper analyzed the internal flow process of 6-nozzle pelton
turbine and analyzed the influence mechanism of the flow state inside the feedwater mechanism on the free jet and used the VOF model to
accurately capture the characteristics of the gas—liquid interface, and analyzed the flow process of the free jet impact runner. The variation law
of bucket torque and flow loss affecting efficiency were found out, and the influence law of opening variation on adverse flow and the causes of
adverse flow phenomenon were analyzed, which provided a basis for optimizing and improving the output and efficiency of multi—nozzle impact
turbine. The results show that the fluid generates a vortex at the bifurcated pipe, and the vortex develops downstream, which changes the shape
of the free jet. The 21 buckets have periodic changes, and there is only phase difference between each other. When the free jet impinges on the
bucket, there are bad flows such as two jets acting on the same bucket at the same time and hitting water on the back.
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