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Analysis of Flow States Due to a Choke in Open
Channel Flows
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Abstract

e

Flow states of a subcritical flow in an open channel due to
increasing degrees of a hump of channel bottom or a width constr~ .
iction will undergo three different successive categories: first the
- upstream and the discharge will remain unchanged, then the upst-
" ream- flow will gradually be influenced with a contihuously decrease
in discharge, and finally the flow is completely choked. In a trans-
- ition of upward step or side contraction, the onset of the subcritical §{
flow béing changed to the critical flow is a prerequisite to chokiAng".
After choking, discharges through a transition are subject to the
-following five equations: the continuity and the momentum equations
. for a moving surge, the continuity and the energy equations applied
to a transition, and the critical flow after the transition. The shape
-of solution field of the above five simultaneous eqﬁations depends }
upon the types of transitions. A transition of hump in a open
channel flow will result in a shape of solution formed by two trian-
gles which join together with a common apex in the middle; while

‘constriction. Part of boundanes of the solution fleld are two constant
Froude lines; i.e., the upstream Froude numbers equal to1 and 0.
Except for completely c_hok‘in‘_g, both the head loss coefficient of
nonuniform flow and the discharge affect posi'tions and shifts of con-
__stant Froude lines, especxally for high values of head loss coefficient
and dlscharge In this situation part of solution field will shift across
the limiting boundary, and becomes meaningless, as the solution .in
this part represents either a downward step or a side expansion.
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