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Analytic Theory and Method of 3D Cavitation Flow Field
in Hydraulic Turbine Runner of Three Gorges Power Station

Chang Jinshi Ren Jing
(College of Water Conservancy and Civil Engineering,CAU)  (Tsinghua University)

Abstract For the improvement of turbine cavitating performance of the Three Gorges Power
Station, an analytic theory and method of 3D cavitation flow in the hydraulic turbine runner
are established. The 3D cavitation flow field in the turbine runner and 3D cavity region on
the blade are predicted by the numerical simulation firstly. The flow surface S, is trans-
formed by the comformal picture to the cylindrical or annular cascade and cavitation flow on
the picture plane cascade is solved by the non-linear surface panel singularity method. The
flow field in the S, surface with thick blades is calculated by stream line curvature method.
Iteration between solutions of S; and S, is accomplished in order to determine 3D cavitation
flow field in the runner. The calculating results show that the present method is possible for
the analyses of 3D cavitation flow field of all types of the reactive turbine runner. The pre-
dicting results of cavitation flow in turbine runner of Three Gorges P.S. are given.
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