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Article Info ABSTRACT
Avrticle type: Background and Obijectives: The industrialization of agriculture in most
Research Full Paper countries of the world and facing the problem of water scarcity has caused

more control over water consumption; so that water can be used in the
Article history: necessary amount and_ at t_he right time:. The uniformity of water
Received: 03.02.2024 distribution in sprlnkle_r irrigation systems is influenced by multl_pl_e factors.
Revised: 05.07.2024 Therefore, understanding the effects of these factors and providing plans
Accepted: 06.14.2024 and strategies to improve the efficiency and improve the uniformity of
water distribution in sprinkler irrigation systems is of particular importance
and shows the necessity of conducting applied research in this field.
Keywords: Uniformity of water distribution is affected by wind speed and sprinkler
Sprinkler layout, operation pressure, which are the most significant climatic and system
Sprinkler operating pressure,  ariables, and there is a correlation among these factors and the uniformity
\l/J\;;:]fgrsmlt%coeﬁment, coefficient. On the other hand, measuring the uniformity coefficient in the
pee farm is a difficult and time-consuming task. Therefore, developing
mathematical models to investigate this correlation will be very efficient.
The present research aims to achieve goals such as investigating the effect
of wind speed, operating pressure and arrangement of sprinklers on the
uniformity of water distribution, obtaining mathematical models to
determine the uniformity coefficient by applying different sprinkler
operating pressures at different wind speeds and finally, scientific and
practical solutions were presented to increase the uniformity of water

distribution in the farm.

Materials and Methods: This research was carried out in the form of
installing a single sprinkler a 33-meter square plot of land without
vegetation, located in the research farm of Islamic Azad University, Torbat
Heydarieh branch, during April to November of 2015. Three factors of
wind speed (three levels: 0-5, 5-7 and more than 7 m/s), operating pressure
(three levels: 2.2, 3.5 and 2.4 bar) and the layout of sprinklers (10 states:
12x15, 18x12, 18x15, 21x18, 24x21, 12x12, 15x15, 18x18, 21x21 and
24x24 m) as factors affecting The uniformity coefficient was investigated
with three repetitions.

Results: In this research, in the calm weather conditions, the uniformity
coefficient increased by changing the pressure from 2.2 to 3.5 and 4.4 bar,
and the value of this coefficient was significant at the pressure of 4.4
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compared to 2.2 and 3.5 bar. The uniformity coefficient in wind speeds of
5-7 and more than 7 m/s decreased by 11 and 19%, respectively, compared
to the uniformity coefficient in wind speeds of less than 5 m/s. The area
covered by sprinklers and their distances had more impact on changes in
uniformity coefficient than wind speed. The highest uniformity coefficient
was related to the layout of 18x12 and 18x15 m at a pressure of 2.2 bar and
a wind speed of less than 5 m/s. The decrease in uniformity coefficient
caused by changing sprinkler layout was much less than the decrease
caused by changing the sprinkler distance. Also, the linear relationship
between the uniformity coefficient and wind speed was evaluated in the
range of pressure changes between 2.2 and 4.2 bar.

Conclusion: By examining various factors and according to the obtained
results, it is recommended as a general result; In order to achieve a high
uniformity coefficient by using the VYR 35 sprinkler at wind speed of less
than 5 m/s from layout 12x18 m with pressure 2.2 bar, at wind speed 5-7
m/s from layout 15x15 m with pressure 3.5 bar, and in wind speed over 7
m/s, use 12x18 m with pressure 4.2 bar to be used. Of course, it seems
more logical that in order to reduce the initial investment costs, the layout
18x12 meters to be used, and according to the prevailing wind speed in the
region, pressure 2.2 bar for the wind speed less than 5 m/s and the pressure
of 2.4 bar should be used in wind speed greater than 5 m/s.
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Figure 1. View of individual sprinkler placement and water collection container network.
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Table 1. The effect of sprinklers Pressure on the uniformity of water distribution.
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Table 3. The effect of sprinkler distances on the uniformity of water distribution.

deo 3 0 Jlax! Cla“ 3
Subset of alpha = 0.05 Loolat 3lad e “.)_L‘“\’"’*
1 5 3 A Treatment Number Sort of sprinklers
36.785 27 (12x15)
37.970 27 (24x24)
39.793 27 (21x24)
55.959 27 (18x21)
69.993 27 (21x21)
79.926 27 (18x18)
80.156 27 (12x12)
80.256 27 (15%15)
80.770 27 (15%18)
81.663 27 (12x18)
0.302 1.000 1.000 0.580 Sig.
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Table 4. The effect of each of the variables on the coefficient of uniformity of water distribution.

Sl e F ol Slape S0l bl ars Dl e psame Sld e
Sig. F Value Squares Mean df Sum of Squares Source
0.000 496.101 1343.195 89 119544.329° Corrected Model (s mmeal Jte)
0.000 412969.108  1118116. 000 1 1118116.000 Intercept (i 51 5 ,2)
0.000 3854.467 10435.990 9 93923.906 Sort of sprinkler ( LT 1,0
0.000 1108.749 3001.944 2 6003.887 Pressure (;Li3)
0.000 4123559 4123559 2 8247.118 wind Speed (sl e )
0.000 438.254 438.254 18 7888.575 Sort x Pressure(;Las x 1D
0.000 85.557 85.557 18 1540.021 Sort x Wind (sl x _z,D
0.000 16.771 16.771 4 67.083 Pressure x Wind (s x ,Lz3)
0.000 19.224 52.048 36 1873.40 Sort x Pressure x Wind (sl x ;Lzs x 2D
2.708 180 487.351 Error (Ls)
270 1238147.680 Total (Js)
269 120031.680 Corrected Total (s moess ¢ 02es)
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Figure 2. The graph of changes in the uniformity coefficient with respect to wind speed.
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Figure 4. Schematic of mutual effects of wind speed, pressure and sprinkler distances on uniformity coefficient.
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