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Abstract

Improving the performance of the sprinkler Irrigation
system by evaluating any of the factors that affect the
uniformity of water distribution enhances the efficiency of
water use. Therefore, the study included investigating the effect
of both the speed of rotation of the sprinkler and the periodic
change of the pressure head on the pattern and degree of
uniformity of water distribution and the interaction of this with
the spacings between the sprinklers and their rectangular or
triangular arrangement for four types of sprinklers. The study
included conducting tests to find the water distribution pattern
for a single sprinkler along a ray representing the radius of the
wetting circle its center is the sprinkler, and for two fixed and
periodically varying pressure heads at fast, moderate, and slow
rotation rates of the sprinkler heads. Then, the field distribution
pattern of sprinkler water for selected and appropriate spacings
were found, and the uniformity coefficient and the distribution
uniformity coefficient were also calculated. The results showed
that there is no effect on the pattern of water distribution when
operating with a constant pressure head in comparison with
operating with a periodically varying pressure head at all levels
of the sprinkler head rotation speed and for all sprinkler heads
under study. It was generally noted that the values of the
degree of uniformity of water distribution under all cases of
interaction between the effect of the sprinkler rotation speed
and the spacings between the sprinklers and their arrangement

for a low sprinkler rotation speed were better or equal to what



they were at a moderate sprinkler rotation speed. The study
also presented empirical equations to estimate both the
uniformity  coefficient and  the  distribution  uniformity
coefficient at different sprinkler rotation speeds depending on
the uniformity coefficient or the distribution uniformity
coefficient at moderate sprinkler rotation speed and the
spacings between sprinklers. The values of the coefficients of
determination were 0.900 and 0.913, the values of the root
mean square error (RMSE) were 3.06 and 5.92, and the values

of the model efficiency (EF) were 0.86 and 0.78, respectively.



