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AN ITERATION METHOD FOR INTEGRAL EQUATIONS
"~ ARISING FROM GRAVITY-INFLUENCED FREE
SURFACE FLOWS

Wen Xianyun Wu Chigong

(Deparimens of Water Resources Enginun'ng,’ Chengdu University of Science and Technology) ‘

Abstract

In this paper, using Muskhelishvili’s singular integral equation theory, the authors turn
gravity-influenced free surface flows into Riemann-Hilbert problem. Taking the length of the
streamline of the boundary as a variable and the velocity potential of the boundary as a func-
tion to be determined, the authors avoided the difficulty that the angle of the curved fixed part
is unknown. Following the application of the difference method and the finite element method,
the authors developed a new numerical method that is suited for complex solid boundaries and
which overcomes the difficulties encountered when applying analytic function theory. Under
known discharge, the convergence and stability of the method have been proved and an estima-
tion of error has been obtained. The method has been successfully applied to the calculation of
the flow past spillway buckets. The calculated values agree extremely well with the measured
results.




