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Table 1. Results of optimized mesh
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Table 2. Results of turbulence models
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Fig 2. Relationship between discharge in laboratory and

numerical model
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Table 3. Results of diagonal weir at different angles and its effect on discharge and discharge coefficient

olad  ClEE LSS 0l o 2 o G st s st 0t e Sl
L o oy Bl o e A S o e
T QB Q Num
est  h(m) 8 (deg) , Cd 8 Cd Num Cd 8/Cd Num Ave
(m%/s) (m?/s)
1 0.0756 2.5 0.0035 0.0030 0.7691 0.6760 1.1377
2 0.0973 2.5 0.0055 0.0055 0.6737 0.6917 0.9884 1.0431
3 0.1243 2.5 0.0095 0.0094 0.6985 0.6846 1.0202
4 0.0756 5 0.0038 0.0030 0.8349 0.6760 1.2350
5 0.0973 5 0.0056 0.0055 0.6991 0.6917 1.0107 1.0824
6 0.1243 5 0.0095 0.0094 0.6955 0.6846 1.0158
7 0.0756 75 0.00383 0.0030 0.8422 0.6760 1.2458
8 0.0973 7.5 0.0056 0.0055 0.7053 0.6917 1.0196 1.0924
9 0.1243 7.5 0.0095 0.0094 0.6978 0.6846 1.0191
10 0.0756 10 0.0038 0.0030 0.8421 0.6760 1.2456
11 0.0973 10 0.0056 0.0055 0.7014 0.6917 1.0141 1.0991
12 0.1243 10 0.0097 0.0094 0.7103 0.6846 1.0375
13 0.0756 11.25 0.0038 0.0030 0.8422 0.6760 1.2458
14 0.0973 11.25 0.0061 0.0055 0.7630 0.6917 1.1030 1.1121
15 0.1243 11.25 0.0092 0.0094 0.6770 0.6846 0.9889
16 0.0756 12 0.0038 0.0030 0.8422 0.6760 1.2459
17 0.0973 12 0.0062 0.0055 0.7689 0.6917 1.1116 1.1214
18 0.1243 12 0.0094 0.0094 0.6896 0.6846 1.0072
19 0.0756 12.5 0.0038 .0.0030 0.8423 0.6760 1.2460
20 0.0973 12.5 0.0062 0.0055 0.7765 0.6917 1.1226 1.1342
21 0.1243 12.5 0.0096 0.0094 0.7050 0.6846 1.0296
22 0.0756 13 0.0038 0.0030 0.8422 0.6760 1.2458
23 0.0973 13 0.0063 0.0055 0.7832 0.6917 1.1323 1.1235
24 0.1243 13 0.0093 0.0094 0.6802 0.6846 0.9935
25 0.0756 13.75 0.0038 0.0030 0.8422 0.6760 1.2458
26 0.0973 13.75 0.0062 0.0055 0.7774 0.6919 1.1234 1.1324
27 0.1243 13.75 0.0096 0.0094 0.7039 0.6846 1.0281
28 0.0756 15 0.0038 0.0030 0.8423 0.6760 1.2459
29 0.0973 15 0.0062 0.0055 0.7804 0.6917 1.1282 1.1326
30 0.1243 15 0.0096 0.0094 0.7009 0.6846 1.0237
\N%
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Table 4. Comparison the range of discharge coefficient at this research with the other researchers
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Improving the Performance of the Weir-Orifice Structure by Changing the Weir
Angle by Using Flow-3D Model
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Abstract

In this research, the weir-orifice composite structure was simulated using two water elevations and six
analyzes in the Flow-3D model, and the results were validated with laboratory data. Three grid groups were
used to select the optimal block mesh. However, the K-€ and RNG turbulence models were used to select the
appropriate turbulence model. The block mesh with 198750 cells was selected as the most suitable mesh for
this simulation. The results showed that the RNG turbulence model with the correlation coefficient of 0.92
has the highest accuracy and speed. The numerical model investigated the velocity, pressure, water level
profile, and flow lines, and the results were presented. Then, by using three water heights of 0.0756, 0.0973,
and 0.1243 m and applying ten different angles at each height, by changing the location of the overflow from
horizontal to diagonal in the cross-section of the circular channel, changes in the discharge coefficient of
the case were investigated. Also showed that the diagonal weir had increased the discharge coefficient. The
lowest and highest discharge coefficient values were obtained for angles of 2.5 and 12.5 degrees with values
of 0.67 and 0.84, respectively. Weir with an angle of 12.5 degrees with an increase of 13.27% of the discharge
coefficient has the most increase in this coefficient among the applied angles.

Keywords: Combined structure, Diagonal weir, Discharge coefficient, Numerical model, RNG

turbulence model

1. M.Sc. Student of Water and Hydraulic Structures, Faculty of Civil Engineering, Semnan University, Semnan, Iran.

2. Corresponding Author and Associate Professor, Department of Water Engineering and Hydraulic Structures, Faculty of Civil
Engineering, Semnan University, Semnan, Iran.

Email: saeed.farzin@semnan.ac.ir

Iran-Watershed Management

. . . 2 Vol. 17, No. 61, Summer 2023
Science & Engineering



