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1. Introduction

Siphon sediment dredging methods to solve the problem of sedimentation tanks have been widely studied
in recent decades. These methods do not have some disadvantages, such as excess energy, stopping tank
utilization, waste water, sediment drainage over lower carrying capacity, etc. (Sakurai and Hakoishi, 2011,
2012). In this article we tried to make a hydro-suction compartment with a U-shaped bend and determining
the lateral distribution of pressure inside it. We found the appropriate place for creating suction holes at the
bottom of the compartment and thanks to centrifugal force and secondary current escalation we could increase
the Sediment Removal Efficiency. The study of library resources shows that the reinforcement of the secondary
flow in a U-shaped bend with an abrupt opening with the aim of Sediment Removal of reservoirs has not been
investigated.

2. Methodology and materials

The first part of this study involves conducting experiments to determine how the inside pressure cross-
section is distributed. The physical model of the plexiglass was designed with lengths, widths and heights of
27.5, 27.5, and 12.5 cm to achieve the aims of this section of the research. The above bend has a radius of
approximately 14 centimeters. Twenty holes were formed in the lower portion of the suction cabin, in five rows
of four, including angles of zero, 45, 90, 135, and 180 degrees, to monitor the pressure distribution inside the
suction cabin, which could be calculated by connecting the interface hose to certain holes to the lateral pressure
distribution inside the suction cabin. Fig. 1 shows the experimental setup.
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Fig. 1. Experimental setup
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In the second part of this study, based on the findings of the first segment, the performance of the suction
cabin under sediment conditions was examined by making a number of holes in the suction cabin floor and
altering their opening ratio. In order to explain the purposes of this section, the physical metal cabin model
described in the first part was examined in the laboratory using 5 Ap/Ap ratios equal to 0.1, 0.2, 0.3, 0.4 and 0.5
(Ap: the sum of the opening levels in the cabin floor and 4,: the area of the inlet pipe to or out of the cabin).

3. Results and discussion

In Fig. 2, the variations in the performance removal sediment of the hydraulic suction cabin are given for
adjusting in relative surface parameter Ap/Ap.
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Fig. 2. Changes in device performance versus adjustmentin relative-surface-parameter

4. Conclusions

In this study, the lateral distribution of the hydraulic suction pressure inside the cabin was determined by a
rapidly expanding U-shaped bend to optimize the location of the floor suction holes. During the 23 experiments,
it was found that the average, minimum and maximum pressure conditions are lower in the ratio r / R equal to
0.32 and 135 degrees of cross-section, and, as a result, they have a higher suction capacity with the reduction
of the local pressure. On the other hand, raising the r/R ratio has been found to decrease the suction capacity
of cabin floor holes. The second stage of sediment experiments showed that the hydraulic suction cabin with
peak capability would perform the downstream removal of sediment if the floor area of the cabin opening
exceeds 50 percent of the input pipe area.
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