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Accepted: 2020/12/19 structures in water conveyance systems that are installed on the side
wall of the channel to divert excess water from main channels. In this
research, the effect of the height of two-side semicircular labyrinth
side weir on the discharge coefficient and water surface profile in 3D
by using the FLUENT software.

Methods: In this research, side weirs were used in three, four and
five cycles with a height of 10,15 and 20 cm and an opening length of
40 cm. The discharge coefficient and water surface profile obtained
from this simulation were compared with experimental results for
validation.

Findings: The results showed the computed values have a good
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the discharge coefficient is between zero and 7% and the relative
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decreases. On average, with every 5 cm reduction in the height of the
side weir, the rate of water surface decreases by 3%. Also, the
discharge coefficient of the side weir decreases with decreasing
congress radius and with increasing the side weir height and
upstream Froude number. Therefore, the semicircular labyrinth side
weir of three-cycle with height P = 10cm has a higher discharge
coefficient than the other side weirs under study

Conclusion: Investigation of the effect of semicircular corrugated
side weir height on discharge coefficient and water surface profile,
made it possible to investigate discharge coefficient and water
surface profile in different models by changing the side weir
height, radius and number of labyrinth cycles, with the shortest
time and without the cost of overflow construction.

labyrinth side weir, under
subcritical flow, Water surface
profile.
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Extended Abstract

Introduction

Water management and conveyance is one
of the most important issues during the
development of human civilization.
Responsive to the needs, various hydraulic
structures have been designed and built.
One of the common structures in many
dams and water conveyance channels are
overflows that are used to drain, measure
and control the water level. One of the
functional types of overflows is side weir.
The flow in the vicinity of the side weir is of
the type of spatially variable flow with
decreasing discharge. Side weir, like simple
overflows, can be sharp, wide, or
corrugated. Side weirs in the plan are
fractured and do not have a smooth, straight
edge. As aresult, they have alonger effective
length and discharge coefficient than simple
overflows. The flow in the main channel can
be subcritical or supercritical. In the case
side weir applications, the flow is generally
sub-critical. In this research, sub-critical
flow conditions have been investigated. One
of the effective ways to increase the flow
overflow length in a certain width is to use
overflows with non-linear planes such as
triangular, trapezoidal, circular and
parabolic. As a result of the construction of
this type of overflow, the volume of flow
passing through them will increase and less
free height will be required upstream than
linear overflows. In this study, the effect of
semicircular corrugated side weir height on
discharge coefficient and water surface
profile in subcritical flow conditions has
been investigated in three dimensions using
Fluent software.

Materials and Methods

In this research, in order to prepare the flow
field geometry and its networking, Gambit
preprocessor software has been used. In
this research, the simultaneous solution of
velocity and pressure (PISO algorithm) and
the implicit method for solving equations
have been used. The models of this research
include three side weir models of two side
semicircular labyrinth side weir including
three, four and five cycles with three heights
and three discharges. Numerical models
were analyzed by changing the height of the

overflow, the number of cycles and radius of
the side weir labyrinth and the effect of each
of these parameters on the water surface
profile and side weir discharge coefficient
was analyzed considering that the
parameters affecting the discharge
coefficient of side weirs are high.
Independent dimensionless parameters
have been obtained using dimensional
analysis. To investigate changes in water
surface profiles during side weir,
longitudinal profiles were taken in the
channel axis and at a distance of one
centemeter from the side weir. In these
models, flow discharge, upstream hydraulic
head of the overflow, upstream Froud
number, height of the side weir, radius and
number of cycles of congresses are
considered as hydraulic and geometric
variables of the side weirs and a total of 48
models are simulated in three dimensions.
Laboratory results of Esmailpour (1393)
have been used to validate the simulated
model. These experiments were performed
in one of the glass rectangular metal
channels of the hydraulic laboratory of
Tabriz University. After the implementation
of the models, the results of numerical flow
simulation were extracted and after
extracting the numerical results, side weir
of the semicircular congresses of the results
was compared with the results of the
physical model.

Findings

The results showed the computed values have a
good agreement with the experimental data and
the error percentage for the discharge
coefficient is between zero and 7% and the
relative error was decreased by decreasing of
Froude number. Based on the results, as the
height of the side weir increases, the rate of
water surface fluctuations in the main channel
and along the side weir decreases. On average,
with every 5 cm reduction in the height of the
side weir, the rate of water surface decreases by
3%. Also, the discharge coefficient of the side
weir decreases with decreasing congress radius
and with increasing the side weir height and
upstream Froude number. Therefore, the
semicircular labyrinth side weir of three-cycle
with height P equal to 10cm has a higher
discharge coefficient than the other side weirs
under study.
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Discussion

In the present study, the effect of
semicircular corrugated side weir height on
discharge coefficient and water surface
profile in the main channel was investigated.
Numerical analysis of this overflow made it
possible to investigate the discharge
coefficient in different models by changing
the side weir height, radius and number of
cycles in the shortest time and without the
cost of constructing the overflow. Comparison
of the results of the physical model and the
numerical model showed a good agreement.
Therefore, the numerical model can be
substituted for the numerical model due to its
lower cost and optimal time. Numerical for
real open channels and natural rivers with
much larger dimensions used the laboratory
model. Due to the fact that the water flow in
the channels is in the turbulent range and the
flow in the side weirs is turbulent and the flow
parameters are not affected by viscosity and
the slight change in viscosity and even the
friction factor in the Wiesbach Darcy relation
in the water flow in the channels is
independent of Reynolds and a function of
relative roughness are obtained. Therefore,
the Reynolds number can only be considered.
On the other hand, because the water flow in
the channels has a free surface, it is very
sensitive to the force of gravity and with a
change in the force of gravity, the state of the
flow changes rapidly. Therefore, Froud
number plays an important role in studies and
equations obtained in water flow in canals. In
physical models of free-surface flows, the
dynamic similarity between the model and
the prototype is based on the flow Froude
number. And this means the importance of
gravity in flow behavior in open channels.

Conclusion

Investigation of the effect of semicircular
corrugated side weir height on discharge
coefficient and water surface profile, made it
possible to discharge coefficient and water
surface profile in different models should be
investigated by changing the side weir height,
radius and number of congress cycles, the
shortest time and without the cost of
overflow construction.
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