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Specifications of the laboratory model MAPE (%)
Q S (%) e B bhg v (up) RNG K-e K-W
70 35 0.8 0.144 0.225 19.47 27.07 3111
25 80 35 0.8 0.144 0.2532 12 21.76 19.43
2 35 0.8 0.144 0.3103 6.28 12.61 11.76
70 35 0.8 0.144 0.2864 13.72 22277 19.9
35 50 35 0.8 0.144 0.3171 1545 24.25 21.5
9 35 0.8 0.144 0.3867 6.33 14.04 8.87
70 35 0.8 0.144 0.3278 14.15 234 20.26
45 80 35 0.8 0.144 0.3676 17.19 19.56 22.63
9 35 0.8 0.144 0.445 7.39 12.54 14.1573

Table 1. Examining the results of turbulence models in numerical simulation compared to the laboratory model
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Specifications of the laboratory model measurement error
Q s% o0 B b yap  Cown MAPE(%) RMSE  MSE(%)  RE(%)
-0 45 08 023 0.1735 RNG
25 80 45 0.8 023 0.157 RNG
90 45 0.8 0.23 0.235 RNG
70 45 08 023 0.2125 RNG
3 80 4 038 023 0.229 RNG 7.0037 0.01686 0.00028 +12
%0 45 08 023 0.2798 RNG
70 45 0.8 023 0.2478 RNG
45 80 45 08 023 0.2694 RNG
920 45 0.8 023 0.3138 RNG

Table 2. Final validation results of the numerical model compared to the laboratory model
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Figure 3. Simulated model of lopac gate in state a) single gate b) Multiple gate
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Figure 4. Examining Eschel's flow rate curve in single gate and multiple gate modes
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Figure 5. Comparison of the longitudinal profile of the flow in single gate and multiple gate modes
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Figure 6. Investigation of maximum velocity in different submergences in single gate and multiple gate modes
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Figure 8. Streamlines at a flow rate of 25 lit/s, opening of 35 degrees and submergence of 70 Percent in two cases

a) single gate b) Multiple gate
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Figure 9. Streamlines at a flow rate of 25 lit/s, opening of 35 degrees and submergence of 80 Percent in two cases

a) single gate b) Multiple gate
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Figure 10. Streamlines at a flow rate of 25 lit/s, opening of 35 degrees and submergence of 90 Percent in two cases
a) single gate b) Multiple gate
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Abstract

One of the suggested ways to increase the quality of water distribution and transfer is to use Lopac gates. In this
research, rectangular multiple Lopac gates have been used and the hydraulic parameters of the current have been
investigated by numerical simulation and compared with the single gate state. The simulations have been performed
in three discharges of 25, 35, and 45 liters per second and three openings of 35, 40, and 45 degrees, and three
submerging of 70, 80, and 90% in Flow3D software and with the RNG turbulence model. By examining the stage-
discharge curve, it can be seen that the permeability coefficient is higher in all absorptions in the two-gate state than
in the single-gate state. Investigating the maximum speed of the results showed that this parameter has the opposite
relationship with the amount of submerging, as the submerging increases, the maximum speed decreases, which is an
V,AY% reduction in the two-gate state compared to the single-gate state. In the investigation of the maximum turbulent
energy, the results showed that the turbulent energy has a direct relationship with the discharge and has an inverse
relationship with the submerging rate, so, with the increase of submerging, the turbulent energy decreases, which will
be 13% in the two-gate state compared to the single-gate state. By qualitatively investigating the flow vortices, the
results showed that the vortices in the single-gate state have more strength and elongation than the two-gate state.
Also, by investigating the results, it was found that the elongation and vortices strength decrease with the increase in
submerging percentage.
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