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Abstract

Introduction: With the ever-increasing human need for water and the development of
agriculture and industry, coupled with the global water crisis, it is essential to address water
wastage and its distribution and transfer with greater precision. Providing fundamental
solutions to these challenges is crucial.. Water transfer in the agricultural sector is
particularly significant within the realm of water resources management, necessitating
careful control of consumption levels. In this context, structures such as weirs and orifices,
whose main task is to accurately measure the flow rate and regulate the water level in water
distribution networks, have played their role correctly. During a flood, by placing several
orifices with a certain number and dimensions in the lower part of this weir, it is possible to
pass more discharge. In this research, the percentage increase in discharge rate and changes
in flow in each of the models designed by changing the number and dimensions of orifices in
the sharp-crest triangular weir with multiple orifices in completely free conditions orifices
have been estimated.

Methodology: The experiments for this research were conducted in the hydraulic laboratory
at Shahid Chamran University of Ahvaz. The flume used had dimensions of 0.5 meters in
length, 0.3 meters in width, and 0.15 meters in height.. In this study, 19 weirs with square
orifices and 90 degree apex angles were designed in five cases from one to five orifices and in
dimensions of two to five centimeters and one weir without an orifice was designed as a
control test. Additionally, one weir without an orifice was used as a control test, making a
total of 20 models. Due to the width limitation of the flume, the design did not include a weir
with five orifices each measuring 5x5 cm.

Results and Discussion: The innovation of the research is that the change in the number and
dimensions of the orifices in the sharp-crested triangular weir has caused a significant
change in the flow rate and the percentage of excess flow rate, and the changes in the size
and number of these two parameters have been investigated and tested on the performance
of this structure. The results showed that for a fixed reference level, while the same level
remains constant, due to the change in the number of orifices or the dimensions of the
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orifices, the flow discharge has increased. The results of examining the rate of flow rate
changes (difference between the flow rate resulting from the weir-orifice test and the flow
rate resulting from the weir without orifices) have shown that in each combined weir with
the increase of each orifice and every one centimeter of the orifice dimensions, on average,
Two liters per second and 2.3 liters per second are added to the flow, respectively. The
results of the analysis of the percentage of excess flow rate in the weir-orifice test compared
to the weir test without orifices have shown that with the increase in the number and
dimensions of the orifices, the percentage of excess flow rate has increased by 38.15 and 49%
respectively at a fixed level. By comparing the changes in the percentage of flow rate of
excess flow compared to the flow rate in the witness test, it shows that with the increase of
the flow rate, the percentage of excess flow rate decreases. In other words, at higher flow
rates in a fixed reference level, when an opening is created, the percentage of increased flow
rate is lower compared to when a lower flow rate is passed. Finally, in the best case for a
combined overflow with a change in the size of the orifice from three to four centimeters in a
fixed control level, it has the highest percentage of passing flow and is 57%. On the other
hand, in the best case, by increasing the number of orifice from three to four apertures in a
fixed control level, this percentage increase has reached approximately 42%, and it shows the
superiority of these two combined structures compared to other tested structures.

Conclusion: The optimal performance for a combined overflow structure is achieved by
altering the orifice size from three to four centimeters at a fixed control level, resulting in the
highest passing flow percentage of 57%. Similarly, increasing the number of orifices from
three to four at a fixed control level yields a flow percentage increase of approximately 42%.
These findings highlight the effectiveness of these two combined structures compared to
other tested configurations.

Keywords: Triangular sharp crest weir, Multiple orifices, Flow discharge, Discharge
percentage.
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Qc He Y
(lit/sec) (m) (m)
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4.8 0.26 0.11
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8.8 0.286 0.136
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Table 2 Parameters extracted from spss software

n LxL(cm) a b c R?
1 2x%2 1.175 -0.483 0.051 1

1 3x3 1.026 -0.402 0.041 1

1 4x4 0.846 -0/309 0.030 0.99
1 5x5 0.883 0/325 0.033 0.99
2 2x%2 1.076 -0/428 0.044 0.99
2 3x3 0.909 -0/337 0.033 0.99
2 4x4 0.825 -0/294 0.029 0.99
2 5x5 0.820 -0/286 0.030 0.99
3 2x%2 0.825 -0/301 0.029 0.99
3 3x3 0.898 -0/329 0.033 0.99
3 4x4 0.888 -0/318 0.034 0.99
3 5x5 0.751 -0/235 0.025 0.99
4 2x%2 0.915 -0/341 0.034 1

4 3x3 0.826 -0/291 0.029 0.99
4 4x4 0.742 -0/243 0.026 1

4 5x5 0.490 -0/093 0.010 0.99
5 2x%2 0.681 -0/225 0.020 0.99
5 3%3 0.824 -0/284 0.029 1

5 4x4 0.645 -0/199 0.024 0.98
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Fig. 11 The trend of changes in the percentage of flow rate with increasing flow rate and with the number of holes (a) one,
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