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NUMERICAL ANALYSIS OF HIGH VELOCITY FLOWS
IN OPEN CHANNELS WITH GRADUALLY CONTRACTED PART

By Yoshiaki Iwasa and Takashi Hosoba

Synopsis

The numerical method of the steady high velocity flows in open channels with
gradually contracted part is shown by using the method of characteristics. The
basic equations used here are the plane two-dimensional equations of shear flows in
the steady state. These equations are transformed into the characteristic form,
which are also transformed into the finite difference equations by using the linear
interpolation method in the fixed grid system. After describing the treatment of the
gradual changes of side walls in Cartesian coordinate system, the numerical analysis
is performed with the same hydraulic variables of Ippen’s experiment. The
comparison of numerical results to the experimental ones of Ippen indicates that it
is necessary to involve the effect of vertical acceralation in the basic equations,
though the agreement of both results is good along the side wall of the contracted
part.
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Fig. 5. Plan view of open channel with contraction composed
of circular arcs.
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Fig. 9. Bird’'s-eye view of water surface profile.
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Fig. 10. Relation between Froude number and wave
length for stationary wave.
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