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Abstract:

The purpose of this paper is determination of appropriate location of the one submerged vane with
respect to the downstream and upstream edge of the lateral intake in a U shape channel bend and
choice the best angle of vane for reduce the sediment entry to the lateral intake. In this order we use
the Fluent software to numerical simulation of 3D flow pattern around the one vane that locating in
front of downstream edge of a lateral intake in a U shape channel bend. The results of numerical were
verified with the existing experimental data. Comparison of the predicted x velocity and y velocity
field with laboratory measurements indicates that the model capture experimental trend with
reasonable accuracy. Computations are performed using Reynolds Stress Model. After model
verification, the effect of different position of the vane with respect to downstream of intake (the first,
middle and end point of vane is in front of downstream edge of intake) and upstream edge of intake
(the first, middle and end point of vane is in front of upstream edge) and effect of different angle of
vane (15, 17, 20, 25, 30 degree) on flow pattern and shear stress pattern of bed is considered. The
appropriate position and angle of the vane has been selected by effect of the vane on area of high shear
stress zone and area of low velocity contour around the vane and reduction of dimension of saddle
point near the downstream edge of lateral intake and situation of stream line around the vane and in
front of the intake at the bottom of the channel. The results show the best position of vane with respect
to downstream edge of lateral intake is the case that the first point of vane is in front of downstream
edge of intake and the best position of vane with respect to upstream edge of intake is the case that the
end point of vane is in front of upstream edge of intake. Also the results show that the appropriate
value for angle of attack of the vane at downstream edge of intake (the first point of vane is in front of
downstream edge of intake) is about 20-25 degree and optimum value for angle of attack of the vane at
upstream edge of intake (the end point of vane is in front of upstream edge of intake) is about 17-20
degree.

Keywords: flow field, numerical simulation, one submerged vane, U shape channel, lateral intake.
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