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Hydraulic Analysis of Supercritical Flow in Channel Contractions
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Abstract

The contraction channel connecting
upstream and downstteam channels is
designed for reducing the energy lose of
water flow. When the inflow condition is
supercritical flow, the flow in channel
contraction will generate oblique shock
waves, and make the downstream flow
unstable. However, the large channel
contraction ratio will generate the choking
flow. In this study, the theoretical analyses
for the choking flow and suitable length of
transition in straight-wall channels are

1

investigated. The non-dimensional
parameters affecting the water depth in
rectangular  contraction channel are
deduced from the dimensional analysis. In
addition, a two-dimensional numerical
model was developed to simulate
supercritical flow in channel contractions.
A series of numerical experiments were
carried out to analyze the effects of the
non-dimensional parameters. As a result,
the suitable lengths of the channel
contraction are proposed to reduce the
influence on the downstream flow field.
The results of this study can be used for
the hydraulic analysis and design of
channel contractions in supercritical flow.

Keywords: Channel Contractions, Suitable
Length, Oblique Shock Waves
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