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used. Comparing the results of the numerical model with the laboratory
results, it was concluded that the numerical model can well simulate the
flow inside a rectangular composite channel. Performing numerical
modeling of suitable boundary conditions, a grid with the desired
dimensions and a suitable turbulence model was obtained to describe the
hydraulic flow inside the rectangular composite channel. Three turbulence
models of the two equations K-g, RNG K-¢ and K-® and one turbulence
model of large vortices LES were used. Also, the effect of geometric
parameters and flow on the average velocity in the composite channel was
investigated. The results obtained from this study show that with
increasing the width of the floodplain at different depths, the flow velocity
has decreased, so that in the value of = 0.75 (yf / H), with decreasing the
flood width of the right plain from 5.71 to 13.33 cm, the ratio of flow
velocity in the section of the main channel to the average velocity has also
increased by 51%. It should be noted that with increasing the depth of the
floodplain, the flow velocity has decreased. Also, with increasing the
height of the main channel wall, the flow velocity decreases.

1.
Composite channels are hydraulic sections that consist of two main sections: "main channel and "plain
flood". The main channel is the part whose bottom level is lower and generally has a general cross-
section close to a rectangle or a trapezoid. This section conveys normal runoff and base flow, which
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most of the time flows in the river. On the other hand, flood plain is a part of the composite section that
has a floor level much higher than the main channel and is located on one side or on both sides of the
main channel. This section does not play a role in the flow transfer under normal conditions and only
comes into action in flood conditions, so it generally has a significant vegetation cover and as a result,
it has much more roughness than the main channel in terms of hydraulics.

2. Materials and Methods

In this study, the flow equations (Navirastox) were simulated in two phases with the VOF method. Also,
in the simulation process, K-¢, RNG K-¢ and K- two-equation turbulence models and a large eddy
turbulence model (LES) were used to describe the flow turbulence. In this research, the results of the
research of Al-khatib & Hassan (2013) were used for the purpose of validating and calibrating the
numerical method.

3. Results

In this research, the flow inside the rectangular composite channel was studied with finite volume
numerical method, for which Flow-3d software was used. Three two-equation K-¢, RNG K-¢ and K-®
turbulence models and a LES large eddy turbulence model were used. The results showed that with the
increase in the flood width of the plain at different depths, the flow speed decreased, so that the value
of (yf/H=0.75), with the decrease in the width of the flood plain on the right side from 5.71 to 13.33
cm. The ratio of flow speed in the section of the main channel to the average speed has also increased
by 51%.

4.  Discussion and Conclusion

In the simulation of the flow inside the composite channel, four types of networks with different
dimensions were used. According to the numerical results of the depth of flow in different sections
(hydraulic flow) related to the network of M1 and M2 blocks, they did not match well with the
laboratory data. While in the simulation done with M3 and M4 block network, the results are in good
agreement with the experimental data and it can be concluded that the results are independent of the
network dimensions. The results obtained from this research show that with the increase in flood width,
the flow speed has decreased in different depths. The results obtained from this research show that with
the increase in flood width, the flow speed has decreased in different depths. Also, with the increase in
the height of the wall of the main channel, the flow speed decreases.
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Investigation of Velocity Changes in a Straight Asymmetric Rectangular
Composite Channel Using Flow-3D Software

Masoud Haji Por!, Mehdi Behdarvandi Askar 2#, Ehsan Parsi®>, Mohammad Ansari Ghojghar*

Abstract

In this study, the flow inside a rectangular composite channel was studied by finite volume numerical
method, for which Flow-3d software was used. Comparing the results of the numerical model with the
laboratory results, it was concluded that the numerical model can well simulate the flow inside a
rectangular composite channel. Performing numerical modeling of suitable boundary conditions, a grid
with the desired dimensions and a suitable turbulence model was obtained to describe the hydraulic flow
inside the rectangular composite channel. Three turbulence models of the two equations K-g, RNG K-¢
and K-o and one turbulence model of large vortices LES were used. Also, the effect of geometric
parameters and flow on the average velocity in the composite channel was investigated. The results
obtained from this study show that with increasing the width of the floodplain at different depths, the
flow velocity has decreased, so that in the value of = 0.75 (y: / H), with decreasing the flood width of
the right plain from 5.71 to 13.33 cm, the ratio of flow velocity in the section of the main channel to the
average velocity has also increased by 51%. It should be noted that with increasing the depth of the
floodplain, the flow velocity has decreased. Also, with increasing the height of the main channel wall,
the flow velocity decreases.

Keywords: Flood plain, Flow3D software, main channel, rectangular composite channel.

! Master of Science, Department of Offshore Structures, Faculty of Marine Engineering, Khorramshahr University of Marine
Science and Technology, Khorramshahr, Iran.

2 Assistant Professor, Department of Offshore Structures, Faculty of Marine Engineering, Khorramshahr University of
Marine Science and Technology, Khorramshahr, Iran.

3 Study Expert, Arvand Water and Energy Consulting Engineers Company, Ahvaz, Iran.

4 Department of Irrigation and Reclamation Engineering, College of Agriculture and Natural Resources, University of
Tehran, Karaj, Iran.

\id



