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Title: Free-flowing liquid flow over trapezoidal obstacles

with effect Gravity and surface tension

Abstract: In this work, we study two-dimensional flows over trapezoidal obstacles under the
effects of gravity and surface tension in water of a constant depth. The fluid is treated as inviscid
and incompressible. The flow is assumed to be irrotational. The problem is solved numerically by
using the boundary integral equation technique, based on Cauchy integral formula. It is shown
that, for both supercritical and subcritical flows, the solutions of this problem depend on three

parameters: (1) the Froude number, (2) the Weber number, (3) the angles of obstacles. Multiple
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families of solutions exist for particular values of the precedent three parameters. We discuss this

results at the end of this paper.

Keywords: Free surface flow, potential flow, Weber number, surface tension, Froude number.
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