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Water Surface Profile and Boundary Layer Development of Nonaerated Skimming Flow in a Stepped Channel
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Abstract: For the hydraulic design of the stepped channels, it is important to clarify the depth of the nonaerated skimming
flow, the velocity characteristics, the boundary layer thickness, and the position of the inception point. In this study, an
analytical method for the water surface profile and the boundary layer development in the nonaerated skimming flow on a
stepped channel is developed. The results of the analysis are validated by the present experiments.
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Figure 1. Definition sketch of a stepped channel
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Figure 4. Water depth and boundary layer thickness
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