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Numerical Modeling Investigation of Secondary Current Cells in
Trapezoidal Channels and it’s Effect on Hydraulic Jump’s Properties
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Saeed Jamali*

Abstract
Since experimental investigation of secondary currents cells is costly and
requires laboratory equipment, Researchers consider CFD computational
fluid dynamics to be a cost-effective way for this kind of modeling. In the
present study, the characteristics of secondary currents in trapezoidal
channels have been investigated with side angles 45, 60> and 75cangles,
under the influence of 5 different discharges in the Flow3D finite volume
software. The results of modeling and numerical comparison of the rate of
secondary currents flow in different Froude numbers and the investigation
of secondary currents flows have shown that the opposite relationship
between the secondary velocity in the direction of perpendicular to the axis
of flow (x) and velocity in a direction perpendicular to the flow level (z) in
trapezoidal channels. And also in the 45° angle sections, has been
remarkable the energy loss hydraulic jump. The ratio of the increase in the
secondary currents velocity in the direction of perpendicular to the axis of
flow at 45-angle is 71% relative to the 75 °degree cross section. Then, the
secondary currents velocity in the direction of perpendicular to the flow
surface at 75° was greater than 60° and 45- angles. And this increase was
75 angle compared to 45° angle, 88%.

Keywords
Secondary currents, Trapezoidal channel, Hydraulic jump, Boundary shear
stress
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