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Abstract

The characteristics of the flow in the vertical spillway were studied in this
research using dual water jets as a hydraulic and economical tool (way)
for improving the performance of the vertical spillway by increasing the
amount of discharge passing through the vertical spillway, increasing the
discharge coefficient and raising the value of the Froude number as a
function of increasing the discharge passing through the vertical spillway.
Three models of the vertical spillway were used (16, 11, 7.5) cm
diameters, fixed at three heights of the edge spillway from the bottom of
the canal in each experiment. The dual water jets were installed on a
movable graded rail in horizontal and vertical duration, the water Jet was
tested, which hits the water vortex formed above the edge of the vertical
spillway, and the extent to which the energy of the vortex water was
dissipated and the performance of the vertical spillway was improved in
the largest possible discharge.

The horizontal distance between the dual jets was changed horizontally
and vertically for each test for the three diameters; ten discharges were
used for the three diameters, five of them achieved weir flow, and the
other achieved the orifice flow. The effect of dual water jets were studied
for each discharges, recording data and measuring actual discharge before
and after operating the jets, as well as measuring the discharge
coefficient, Froude number, Reynolds and Weber numbers before and
after operating the jets. The dimensional analysis used to find out the
coefficients affecting the flow through the wvertical spillway, by
Buckenkam method to extract a set of dimensional coefficients and link
them with a relationship with the discharge coefficient after the jets
operating.

The results showed that for weir flow, when dimension less parameters

increasing the discharge coefficient decreased while for orifice flow the



discharge coefficient increased, these all before jet operating while when
jet operating for weir flow. The research refers that dual water jets have
an effect in improving the performance of the vertical spillway and
increasing the discharge, especially in the case of orifice flow and large
diameters. When using dual jets the increasing percentage in discharge
13% while increasing in discharge coefficient was 15.9% and 13.7%
increasing in Froude number.

The relationships between the discharge coefficient and the dimension
less parameters were drawn, including the Froude number, which is the
largest influence on the flow before and after the jets operating.
Discussed each case and indicate the relationship quality, positive or
inverse, and mention the reasons.

All of the experimental data were entered into the SPSS statistical
program, and obtained two equations for the best discharge and
determination coefficient. For both types of flow. An equation for the

solution of the weir flow and the other for the case of the orifice flow.
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