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Introduction

The separation zone in the entrance of intake channel has no effect on flow discharge but it reduces
the effective cross-sectional area of the intake, as well as the bed load, which enters the intake due to
low velocity flow deposits in this area. Therefore, knowing the dimension of the separation zone in
the lateral intake is very important. One of the methods to control sediment transport to a lateral
intake is to use submerged vanes in front of an intake mouth. Azizi et al. (2012) evaluated the effect
of cuts on the leading edge of vanes on local scour and the performance of submerged vanes in
lateral distribution of sediments. Abbasi and Maleknejad Yazdi (2014) carried out some researches
about the impact of sill and submerged vanes on sediment laden flows at lateral intake in straight
channels. According to the results, the dimension of the separation zone depends on intake ratio and
intake angle, and the effectiveness of froud number in the main channel is negligible. In the present
study, different shapes of submerged vanes used in Azizi et al.’s (2012) study were employed to
measure the dimension of the separation zone in a bend-shaped flume and the obtained results were
compared with the results of Abbasi and Maleknejad Yazdi’s (2014) studies.

Methodology

The research tests were conducted hydraulically using bed sediments by installing submerged
vanes in a regular array at six different angles(B=15°, 20°, 25°,30°,35° and 40°) using a laboratory
flume. The relative curvature of bend (g =5.6) in the main channel places the bend in the category of
mild bends. To prevent the entrance of turbulent waves into the bend, the inlet direct channel, with a
length of 9 meter, was connected to a 180° bend channel. The bend-shaped channel is connected to a
flow depth control gate using a direct channel with a length of 6 m and then to an outlet reservoir. All
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the tests were conducted in the position of 110 of the 180° bend, the impoundment angle of 45°, and
in the presence and absence of submerged vanes. A layer of natural river sand with the mean
diameter of 0.72 mm and SD coefficient of 1.2 was selected and about 12cm of layer was used for
conducting the tests. All the tests were carried out under the discharge of 16 lit/sec and the flow
depth of 10 cm (u% = 1.19 >1). The equilibrium time of 3 hours was considered in all the tests. In this

study, four relative discharges (Q,= 6, 10, 20 and 30 percent) were selected. The submerged vanes
were made of Plexiglas with a thickness of 3 mm in four shapes (according to Azizi et al.’s (2012)
research) including a flat rectangular vane and three rectangular vanes with 30°, 45°, and 60° cuts on
their leading edges, which were installed in two longitudinal rows in front of the intake mouth. The
ratio of height of submerged vanes to flow depth (H/y) was considered 0.3. By dimensional analysis,
the length (L,) and the width (W,) of separation zone are functions of relative discharge (Q,), the

apex angle of submerged vanes (0) and the angle of vanes with flow (3). After regulating the
discharge and flow depth, the values of length and width of separation zone were measured
meticulously and recorded at lateral intake channel to compare the dimensions of separation zone
(Fig. 1).

In the presence and absence of the submerged vanes, four tests were conducted without sediment
control and 96 tests were done with sediment control with regard to the existing relative discharges.
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Fig. 6- Length and Width of separation zone at lateral intake

Results and Discussion
Investigation of relative length of separation zone in lateral intake entrance

In fig. (2), the relative length of the separation zone (L) obtained in this study has been compared
to the results obtained from Abbasi and Maleknejad Yazdi’s (2014) research for absence and
presence (with 6= 60°) of submerged vanes cases.
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Fig. 2- Comparison of L, obtained in this study with the results obtained from Abbasi and
Maleknejad Yazdi (2014)
Investigation of relative width of separation zone in lateral intake entrance
In fig. (3), the relative length of the separation zone (W,) obtained in this study has been
compared to the results obtained from Abbasi and Maleknejad Yazdi’s (2014) research for absence
and presence (with 6= 60°) of submerged vanes cases.
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Fig. 3- Comparison of W, obtained in this study with the results obtained from Abbasi and Maleknejad
Yazdi (2014)

Conclusions

The results of this study show that the ratio of diversion relative discharge is one of the important
and effective factors in shaping and determining the dimensions of the separation zone. As the ratio
increases, the relative length and width of the separation zone decreases. The dimensions of a
separation zone are partly affected by the angle of deposition of submerged vanes: by increasing the
angle of deposition of vanes, the relative length and width of the separation zone increase as much as
5% and decrease as much as 7 %, respectively, as compared to the case where there is ho submerged
vane . Despite the incidence of cuts at the leading edge of the apex and a decrease of 29% in the area
of submerged vanes, there was no significant effect on the reduction of the hydraulic performance of
the vanes compared to simple rectangular vanes. Moreover, the effectiveness of the vanes in
preventing entrance of sediments to the lateral intake and the guidance of the surface flow to the
intake mouth has been maintained.
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Fig. 2- Effective parameters in lateral intake entrance (Abbasi & Maleknejad Yazdi (2014))
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Fig. 3- Effective hydraulic and geometric parameters in lateral intake entrance
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Fig. 6- Length and Width of separation zone at lateral intake
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Fig. 7- Variations of L, versus Q, for different angles and geometric shapes of submerged vanes
comparing by base line testes
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Fig. 8- Comparison of L, obtained in this study with the results obtained from Abbasi & Maleknejad
Yazdi (2014)
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Fig. 10- Variations of W, versus Q, for different angles and geometric shapes of submerged vanes

comparing by base line testes
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