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Figure 3 - Boundary conditions in the main canal and catchment model
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Table 2 - Value of correlation coefficient and error in the calibration stage of the model
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Figure 4 - Calibration of the model by changes in the number of meshes, with structure, a: longitudinal velocity, b:
transverse velocity
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Figure 5 - Calibration of the model by changes in the number of meshes, without structure, a: longitudinal velocity, b:
transverse velocity
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Figure 6 - Validation of velocity values inside the catchment at a distance of 20 cm from the mouth in the
unstructured state, a: longitudinal velocity, b: transverse velocity
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Figure 7- Validation of velocity values inside the reservoir at a distance of 20 cm from the opening despite the
separation wall. A: longitudinal velocity, B: transverse velocity
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Figure 8- Validation of velocity values inside the reservoir at a distance of 20 cm from the mouth with a separating
wall and a breakwater. A: longitudinal velocity, B: transverse velocity
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Table 3 - The amount of correlation coefficient and error in the validation stage
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Figure 9 - Speed distribution in three dimensions on the plane (Y-Z) of the main channel in the center of the
catchment (X = 1.42) in the unstructured state
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Figure 10 - Velocity vectors in three dimensions on the plane (Y-Z) of the main channel in the center of the catchment
(X =1.42) in the case with a separating wall
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Figure 11 - Velocity vectors in three dimensions on the plane (Y-Z) of the main channel in the center of the catchment
(X =1.42) in the case with a separating wall and breaker
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Figure 12- Flow lines in the canal and catchment in the state without structure, in two deep sections. A: on the surface,
B: near the bed
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Figure 13 - Distribution kinetic energy distribution of turbulence in two deep sections without structure. A: on the
surface, B: near the bed
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Figure 14 - Distribution Kkinetic energy distribution in the longitudinal section of the channel in the plane (X-2Z)
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Figure 15 - Distribution kinetic energy distribution in the cross section of the channel in three longitudinal sections in
the plane (Y-Z) without structure A: X=1, B: X=1.42, C: X=2.218
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Figure 16- Flow lines in the canal and catchment in the presence of a separating wall, in two deep sections. A: on the
surface, B: near the bed
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Figure 17 - Distribution kinetic energy distribution in the plane (X-Y) in two depth sections in the presence of a
separating wall. A: on the surface, B: near the bed
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Figure 18 - Distribution Kinetic energy distribution in the longitudinal section of the channel in the plane (X-Z) in the
presence of a separating wall.
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Figure 19 - Distribution kinetic energy distribution in the cross section of the channel in the plane (Y-Z) in three
longitudinal sections in the presence of a separating wall A: X=1, B: X=1.42, C: X=2.218
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Figure 20- Flow lines in the canal and reservoir in the presence of a dividing wall and breakwater, in two deep
sections. A: on the surface, B: near the bed
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Figure 21- Distribution kinetic energy of turbulence in the plane (X-Y) in two deep sections in the presence of a
separating wall and a breaker. A: on the surface, B: near the bed.
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Figure 22- Distribution kinetic energy distribution of turbulence in the longitudinal section of the channel in the plane
(x-z) in the presence of a separating and breaking wall.
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Figure 23- Kinetic energy distribution of turbulence in the cross section of the channel in three longitudinal sections in
the plane (y-z) in the presence of a separating wall and a breaker. A: X=1, B: X=1.42, C: X=2.218
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Abstract

Introduction

Taking water from rivers is one of the most important topics in hydraulic engineering. One of
the problems associated with most intakes is the accumulation of sediments in intake entrances.
Failure to control the sediment's entering the intakes results in its transfer into irrigation channels
and their establishment that creates many problems due to sediment transport or its settlement in
various parts. Due to the development of computing systems as well as unmeasurable
complexities of water flow and sediment in laboratory models, using numerical simulations can
be very effective and substantial in hydraulic investigation of such flows. Flow passing through
the lateral intakes and channel junctions is usually turbulent. Turbulence is one of the most
important features of the flow pattern in a bend which influences a lot of processes occurred in
rivers including erosion, sediment transport, bed morphology, and shape of natural channels.
Investigating the Kkinetic energy of flow turbulence in open channels due to the maximum shear
flow of the bed and the scouring of the floor is very important and can be considered for
prediction of bed topography. The accumulation and sedimentation in water intake and reduced
intake efficiency is one of the problems that arise in most intakes.

Methodology: Therefore, in the present study, the sediment controlling structure, a skimming
wall, was used in front of the intake. Then, the three-dimensional flow in sedimentary bed
around the intake entrance was simulated by Flow3D model and results were compared with
experimental model. In this research to increase intake efficiency and control the amount of
sediment entering the intak, two structural skimming wall in front of the intak and spur dike on
the opposite shore it is used. In the research using three-dimensional flow field numerical model
FLOW3D around 60 ° lateral intake located on the direct path was solved numerically and
counters velocity and turbulence kinetic energy is drawn. The experiments conducted and results
were compared with the numerical model. Flow hydraulic and dynamics in front and inside the
intake is studied. Velocity vectors inside the intake, in both longitudinal and lateral directions
were compared with experimental results.

Results and Discussion: In the absence of structures, inside the main channel, the flow
separation width at levels close to the bed is broader than the higher levels. However, by
installing skimming wall in front of the intake, the flow separation close to the substrates
carrying more sediment is reduced and it is increased on the surface that has less sediment. It
also allows less sediment into the intake. In the absence of structures, the surface flow lines in
the intake tend to the right wall and the bottom flow lines tend to the left wall. The width of
separation zone on the surface is broader than the one on the floor. In presence of skimming wall
structure or both skimming wall and spur dike, the flow lines near the bottom tends to the
channel center. In addition, the zone with stagnant flow on the left side of intake is broader at the
bottom than on the surface.
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In all three cases, the maximum longitudinal velocity and the maximum resultant velocity
have occurred at the beginning of the intake inlet in its left corner. The maximum transverse
velocity has occurred in the intake center. In these figures, there are areas with secondary vortex
flow on downstream and the left of the intake.

Conclusions: The results showed that by adding the structure of the spur dike in the main
channel, the velocity in the main channel is 1.5 times compared with the other two cases. and the
area inside the intake also affects. Also, the tip of the axis of the velocity vectors is displaced to
the intake. As a result, In the back area of the spur dike, the longitudinal velocity decreases and
there deposition. Comparison of the distribution of the maximum Kkinetic energy of flow
turbulence at two different depths indicates a 50% increase in the maximum Kkinetic energy of
turbulence in the upper layer compared to the lower layer.

Keywords: intake, skimming wall, spur dike, flow hydraulic, numerical model.
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