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Abstract:

Currently, large dams in the world, due to high amount of sediments in the reservoir, especially around
the intake, have operational problems. One of the solutions for this problem is pressure flushing which
is an efficient method for extracting the accumulated sediments behind the dams, where, the valves
and turbines are placed over there. In this type of flushing, previously deposited sediments are
removed by opening the bottom outlets. Sediment is scoured and a funnel shaped crater is created in
the vicinity of the bottom outlet opening. Amount of the flushed sediments depend on many
parameters such as water depth on the bottom outlets, discharge released through bottom outlets, size
of the outlets, geometry of the reservoir, size and kind of the deposited sediments in the reservoir. But
the extent of flushing impact range is limited. On the other hand, since in this method, the waste of
water in the reservoir is relatively low; therefore, an appropriate solution for increasing the efficiency
of the pressure flushing process, would be able to increase the dam’s lifetime with minimal amount of
water waste. In laboratory experiments carried out in this study, the effect of expansion of bottom
outlet channel within the reservoir is investigated on the volume and dimensions of the flushing cone.
In order to achieve the objective of this study, experiments done by means of a physical model with
length 7.1 m, wide 1.4 m and height of 1.5 m. Experiments performed with three bottom outlet
channel lengths 10, 20 and 30 cm, three water heights 47.5, 55 and 64.5 cm over center of outlet and
three discharge flows equal to 1, 2 and 3 (I/s) for each height. Preliminary results showed that,
expansion of bottom outlet channel within the reservoir has positive and tangible effects on the size of
the flushing cone. As, with the expansion of bottom outlet channel within the reservoir, new hydraulic
conditions are introduced, which affects the mechanism of flushing and by increase in the length of
outlet channel, dimension of flushing cone increases. But the rate of increase in dimensions decreases
with increment in expansion amount. So the relative amount of bottom outlet channel expansion for
0.5, 1 and 1.5 times height of the sediment in the reservoir, leads to increase in flushing cone volume
for average amount of 50, 74 and 96% compared to the case with the no developed bottom outlet
channel. according to the experimental data, non-dimensional equations are derived for estimation of
the flushing cone size. These equations show high regression coefficients and provide good
estimations. Also the results indicate that, In the higher discharges of flow, effect of the expansion size
of bottom outlet channel on the amount of the sediment discharged is high.

Keywords: Pressure flushing, Physical model, Expansion of bottom outlet channel, Flushing impact
range, Dimensional analysis
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