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Abstract

Introduction: With the ever-increasing human need for water as a vital need and the
development of agriculture and industry, as well as the water crisis that has arisen in most
regions of the world, it is necessary to look at the problem of water wastage and its distribution
and transfer with a more detailed view and provide basic solutions. Water transfer in the
agricultural sector is one of the most important issues.in the water resources management
sector and it is necessary to be sensitive in order to control the amount of consumption in this
sector. In this way, structures such as weirs and orifices, whose main task is to accurately
measure the flow rate and regulate the waterlevel in water distribution networks, have played
their role correctly. When there is 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: In order to carry out the experiments of this research, the flume in the hydraulic
laboratory of Shahid Chamran University of Ahvaz was carried out with the length, width and
height of 0/5, 0/3 and 0/15 meters, respectively. 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.
Finally, 20 models were designed and tested. Therefore, the weir in the case of five orifices
with dimensions of 5x5cm is not designed due to the limitation of the width of the flume.

Results and discussion: The innovation of the research is that the change in the number and
dimensions of the orifices in thé'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 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
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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 orifices 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: 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
orifices 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.

Keywords: Triangular sharp crest weir, Multiple. orifices, Flow discharge, Discharge
percentage.
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