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and gear driven sprinklers. Experiments were carried out in the research farm of
University of Kurdistan and in an area of 3600 m2 by single sprinkler method on
two Komet R8 and Luxor sprinklers. The results showed that 1- the diameter of
water collection containers has no significant effect on WDEL. 2- Up to the wind
speed of 11.5 km/h and the air temperature of 40 °C, there is no significant

Keywords: difference between the WDEL of sprinklers. 3- The average WDEL of Komet
Sprinkler |rr|gat|on, sprinkler in low wind speed is 8.5% and Luxor sprinkler is 10.4% and their
Komet R8 sprinkler, difference is not significant. With the increase of wind speed from low to

Luxor sprinkler, types of | moderate, the average increase in WDEL of Komet sprinkler was 125% and
sprinklers, application Luxor sprinkler was 21% and their difference was significant (P<0.05). 4- In both
efficiency. sprinklers, WDEL increased with increasing working pressure, but neither the
increase nor the difference between WDEL of sprinklers was significant. 5- In
both sprinklers, WDEL increases with the increase of vapor pressure deficit, but
this increase was significant only in Komet sprinkler and in the high range
(P<0.05). 6- By increasing the riser height of the sprinkler from 1 m to 2 m, the
WDEL of the Komet sprinkler increases by 21%. 7- By increasing the irrigation
duration from 1 h to 3 h, the WDEL of Komet decreased by 24%. 8- By increasing
the sprinkler rotation speed from 1.5 Rpm to 3.5 Rpm, the average WDEL of
Komet decreased by 13.4 %. In general, the Komet sprinkler had more WDEL
potential than the Luxor sprinkler, and also in the irrigation events of farmers, the
amount of WDEL is lower than the reported values of the research.

1.  Introduction

One of the effective parameters on the efficiency of sprinkler irrigation system is the amount of
irrigation losses, most of which are shown in wind drift and evaporation losses (WDEL). These losses
depend on climatic parameters (wind speed, air temperature, relative humidity, vapor pressure deficit,
etc.) and irrigation system (nozzle diameter, water droplet diameter, nozzle height, working pressure,
etc.). However, there are a series of parameters affecting WDEL that have not been investigated or are
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less reported. Among these parameters, can mention the sprinkler building and the irrigation duration.
In this research, the effect of the sprinkler rotation factor and its rotation speed, irrigation duration, the
diameter of collection containers, and also the Interaction effects of the aforementioned parameters on
wind drift and evaporation losses will be investigated.

2. Materials and Methods

The experiments of this research were carried out in the research farm of University of Kurdistan located
in Dooshan village of Sanandaj city. Two Komet R8 and Luxor sprinklers were used. The working
pressure of the sprinklers was considered to be 30 and 40 m. All experiments were performed in 3
replications, in the form of a completely randomized design and as a factorial experiment. An area of
3600 m2 was divided with 3 x 3 m grids and water collection containers were placed at the vertices of
the squares of each grid and a solid set sprinkler irrigation system was implemented. The tests were
performed according to the 1SO15886-3:2021 standard and by the single sprinkler method. The
parameters of the diameter of water collection containers, wind speed, sprinkler working pressure,
irrigation duration, sprinkler rotation speed, and sprinkler riser height were investigated.

3. Discussion and Conclusion

The results showed that 1- the diameter of water collection containers has no significant effect on
WDEL. 2- Up to the wind speed of 11.5 km/h and the air temperature of 40 °C, there is no significant
difference between the WDEL of sprinklers. 3- The average WDEL of Komet sprinkler in low wind
speed is 8.5% and Luxor sprinkler is 10.4% and their difference is not significant. With the increase of
wind speed from low to moderate, the average increase in WDEL of Komet sprinkler was 125% and
Luxor sprinkler was 21% and their difference was significant (P<0.05). 4- In both sprinklers, WDEL
increased with increasing working pressure, but neither the increase nor the difference between WDEL
of sprinklers was significant. 5- In both sprinklers, WDEL increases with the increase of vapor pressure
deficit, but this increase was significant only in Komet sprinkler and in the high range (P<0.05). 6- By
increasing the riser height of the sprinkler from 1 m to 2 m, the WDEL of the Komet sprinkler increases
by 21%. 7- By increasing the irrigation duration from 1 h to 3 h, the WDEL of Komet decreased by
24%. 8- By increasing the sprinkler rotation speed from 1.5 Rpm to 3.5 Rpm, the average WDEL of
Komet decreased by 13.4%. In general, the Komet sprinkler had more WDEL potential than the Luxor
sprinkler, and also in the irrigation events of farmers, the amount of WDEL is lower than the reported
values of the research.
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