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ABSTRACT

There are two remarkably different types of the sluice gage flow, the free flow and
the submerged flow, both of which must be separated in analysis. The same variables of
the these two types of flows are the upstream depth y;, which is far away from the sluice

gate, the gate opening a and the depth in the vena contracta aC.. However, for a submerged
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flow, in addition to the above variables, two other variables are included, i.c., the submerged
depth immediately below the gate y, and the downstream tailwater depth y,, which is also
far away from the sluice gate. For a free flow, only the continuity equation and the energy
equation are utilized; while for a submerged flow, the momentum equation must be
combined at the same time. The eddy head loss is considered in the energy equation for
generality insteadly. Experimental data of Henry and Rajaratnam, which are broad and
detailed in the input variables, are used in this study to investigate the variation of the
contraction coefficient C.. Though the original input data were not listed in the Henry's
master thesis, after some arrangements a functional relationship curve of the discharge
coefficient and the upstream depth ratio y,/a for a free flow, and a group of curves with the
tailwater depth ratio y,/a as the parameter, were indirectly displayed in the figure. On the
contrary, in the Rajaratnam's paper the original input data were presented, such as the
gate opening a, the discharge per unit width, the upstream depth y;, the submerged depth
y2, and the tailwater depth y,. Among all these data the most significant one were those
of direct measurement of the depth at the vena contracta. Whatever the type of flow is
considered and whatever the form of the data is presented, all the related governing equations
can be simplified to a single nonlinear equation with the contraction coefficient C, or the
discharge coefficient C4as the unknown, which can be furthermore solved numerically.
As far as the author knows, there are few theoretical investigations on the contraction
coefficient, and those already obtained are limited in the application because of the
assumption of the ideal fluid and the free flow. However, these theoretical results can be
compared with the present investigation. In the author's opinion this study may shed
light on the understanding of the contraction coefficient, which might result in a more

precise estimation of the discharge of the sluice gage flow.
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