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June 29, 2024 called multiple lopac gates. The purpose of this research is to investigate the
hydraulic parameters such as (velocity, energy consumption, and turbulent
energy) in the proposed structure in the submergence state with an absorption rate
of 70% and compare it in the case when the current is in a free state. All the
simulations have been modeled with 3 opening rates of 35, 40, and 45 degrees
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and at 3 flow rates of 25, 35, and 45 I/s using Flow3d software. The results
showed that in the submerged state, the maximum velocity and depreciation
compared to the free state in all experiments decreased on average by 31.55 and
61.04, respectively, and the maximum rate of this decrease for all parameters was
in the most opening rate (35 degrees) and the lowest flow rate is 68.93 and 109.49,
respectively. Finally, the investigations show that when using the multiple
rectangular lopac gates in the free state, large vortices with high power and a wide
distribution field can be seen in the channel, which continues to the downstream
of the gate, but when using the multiple rectangular salon valve in the submerged
state, the strength of the vortices decreases.
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1. Introduction

Lopac gates are a new design of gates, designed in 1989 by (Peter Langeman) to regulate and manage
water level fluctuations. The purpose of this research is to hydraulically investigate the current passing
through multiple rectangular lopac gates in free current and submerged state and to investigate
parameters such as velocity, energy consumption, and current vortices by FLOW3D software.

2. Materials and Methods

In this research, the effective hydraulic parameters such as (velocity, energy consumption, and turbulent
energy) are investigated in the proposed structure in the submerged state with a submergence rate of
70% and its comparison in the state when the flow is in a free state. All the simulations have been
modeled with 3 opening rates of 35, 40, and 45 degrees and at 3 flow rates of 25, 35, and 45 liters per
second and with using Flow3d software. All simulations have been done with experiments, calibrated
by Pilbala et al. (2021). The results and investigations carried out regarding the calibration revealed that
the RNG disturbance model and the number of meshing cells of 1000000 had the closest answer to the
laboratory sample. As a result, for the simulations carried out in this research, the RNG disturbance
model and the number of mesh cells were used at 1000000.

3. Results

In this section, were investigated the effect of opening rate and flow rate changes on hydraulic
parameters such as velocity, energy consumption, and current vortices. The results showed that in the
submerged state, the maximum speed and depreciation compared to the free state in all experiments
decreased on average by 31.55 and 61.04, respectively. Also, when using the multiple rectangular lopac
gate in the free state, large vortices with high power and a wide distribution field can be seen in the
channel, which continues to the gate downstream. But when using the multiple rectangular lopac gate
in the submerged state, it reduces the strength of the vortices.

4.  Discussion and Conclusion

In the velocity section, the results showed that these values increased with the increase of flow rate in
constant openings, and with the increase of opening in constant flow rate, this value will decrease. In
the study of changes in energy consumption, the results showed that energy consumption has an inverse
relationship with opening, in such a way that with the increase of opening, this value takes on an
increasing trend. Finally, the investigations regarding the current vortices show that when using the
multiple rectangular lopac gate in the free mode, large vortices with high power and a wide distribution
field are seen in the channel, which continues to the downstream of the gate. But when using the
multiple rectangular lopac gate in the submerged state, decreases the strength of the vortices.
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