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Abstract

In this study, the hydraulic properties of flow for a Multi-open
vertical sluice gate were studied in two directions, the first one is
studying energy dissipation and the second one is studying hydraulic
properties. The first direction includes study the flow from the gates in its
two states, supercritical flow (before the hydraulic jump) and the
subcritical flow (after the hydraulic jump) in terms of flow energy, depth,
velocity before and after the jump, the Froude number before the jump, as
well as the length of the jump and its location. The total number of
laboratory experiments in both directions was (750) trials. Experimental
work was carried out using five different water depths (15,20,25,30,35)
cm, upstream multi-open gate openings, (five different discharges), and
(15) operating scenarios were tested. The effect of these scenarios was
tested on the hydraulic properties. The relationships between the non-
dimensional parameters obtained using dimensional analysis and Froude

number upstream sluice gate were drawn for nine operating scenarios.

The values of energy dissipation efficiency (i—E)%, sequent water depth
1

o Lj, .
(%), and relative jump length (y—]) increase when the Froude number
1 1
increases while the value of relative flow velocity (:—2) decrease when the
1
Froude number increases. The value of energy dissipation efficiency
increase when all gates opened simultaneously as well as the middle gates

opened, and decrease when the side gates opened.

Six energy dissipation systems have been designed and tested, one
of them using the SAF Stilling Basin design, and the remaining five cases
are of different types and arrangements, to study its effect on the
dimensionless parameters for a gate opening of (4) cm. The relationships
for dimensionless parameters were drawn for each energy dissipation
system, and they compared with the case "without dissipaters" for all
water depths upstream the gate and nine operating scenarios.

It was noticed that the "end baffle wall" system gave the highest
value of energy dissipation efficiency by (37.69%). The location of the
jump was also reduced by (80.5%) by the system of "baffle wall & end
sill 0.5x0.5cm".

Water surface profiles were drawn for the case "without
dissipaters" and some of the other cases. The longitudinal section was
drawn for the case "without dispersants" and "end baffle wall" system to
show the location of the jump occurs.



Other gate openings (6,5,3) cm were tested besides of (4) cm, for
upstream water depth (20) cm, at all operating scenarios. It was observed
that both the energy dissipation efficiency and the relative water depth
increased with the increase in the gate opening size.

The constant discharge for the channel was tested for an upstream
water depth of (22) cm, for all operating scenarios, by using the
symmetrical and variable amount of gates opening. It was observed that
when the summation of the intermediate gates opening values is greater
than the side, the energy dissipation efficiency is greatest and vice versa.

In the second direction, the hydraulic properties of the flow at the
gates were studied in terms of discharge coefficient, contraction
coefficient, expansion ratio, Froude number, and relative water depth.
This study was carried out on the case "without dissipaters" and all
dissipaters cases. It was noticed that the "Front sill 1xlcm" system gave
the largest value for the discharge coefficient with an increase of (3.29%)
over the case "without dissipaters".

Experimental data from the study were used to deduce two
equations for the energy dissipation efficiency and discharge coefficient
linking the dimensionless parameters. These equations showed good
agreement with the measured.



