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Numerical and Experimental Study on the Effects of Step Shape on the Flow Over a
Step Spillway in an Open Channel

A. Saeedi Faculty of Mechanical Engineering, University of Semnan, Semnan, Iran
R. Rafee Faculty of Mechanical Engineering, University of Semnan, Semnan, Iran
Abstract

One of the most effective mechanisms for energy dissipation over the hydraulic structures is the step spillway. In this paper, free-
surface flow patterns over a spillway with 8 different geometries of the steps in a rectangular channel are investigated. For this
purpose, the simulation results and laboratory measurements were compared. The volume of fluid (VOF) method was used to
simulate the free surface flow. The results of the standard k-¢, RNG k-g, Realizable k-¢, k-o standard, and SST k- models for
determination of the free surface and energy dissipation are compared with experimental data. It was concluded that the amount of
energy dissipation and free surface profiles in the experiments were closer to the outputs of the SST k-& model. Performance of this
model has been investigated for prediction of the free surface and energy dissipation in five different discharge flow rates. The best
step geometry is the sloping step geometry which has the highest energy loss for the same flow rate.

Keywords: Energy dissipation, Step Spillway, Numerical Simulation, VOF model, Turbulent Flow, Open Channel.
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