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Abstract

The importance of water distribution uniformity lies in its effect
on irrigation efficiency and productivity. There are many known factors
that affect the uniformity of water distribution, and any study of any of
these factors leads to improve the uniformity of water distribution, will
increase the efficiency of water use. The aim of the study is to know the
effect of nozzle angle of the sprinkler and the cyclic change of the
operating pressure head on the sprinkler water distribution uniformity for
several sprinkler spacing and for the triangular and rectangular sprinklers
arrangement. The study included 40 tests to measure the pattern of water
distribution for a single sprinkler under similar climatic operating
conditions by adopting the water distribution pattern along a radius
representing the radius of a circle of wetting which its center is the
sprinkler head, and for different nozzle angles of the sprinkler (6+5 °, © +
3.5 °,0, ©- 3.5 °, ©-5°) and for both constant pressure head and cyclic
changing pressure head for sprinkler heads (Neptune Plastic, Rainbird,
Weather tec 10-16, GESU). A total of 480 field distribution patterns were
found, then the uniformity coefficient was calculated for them for six
different spacing between the sprinklers and for the triangular and
rectangular arrangements, and for the measured water distribution patterns
for the four sprinkler heads.

The study showed that up to 70%, the uniformity coefficient values
in the rectangular arrangement are greater or equal to the uniformity
coefficient values in the triangular arrangement. Increasing the nozzle
angle of the sprinkler leads to an increase in the coefficient of the water
distribution uniformity, and as a rate, the increase in the uniformity
coefficient amounted to 1.4%, when the nozzle angle increased by one
degree. As the nozzle angle of the sprinkler increases, the shape of the
spray water distribution pattern extends farther from the sprinkler and the
average depth of the water distribution pattern decreases. As a result of the
comparison between the uniformity coefficient values in the constant and
cyclic pressure operating cases, 47.5% of them, the uniformity coefficient
in the constant pressure condition are equal to the uniformity coefficient
in the cyclic change pressure case, and 22.5% of them, the uniformity
coefficient in the constant pressure condition are greater than the
uniformity coefficient in the case of cyclic changing pressure, and 30% of
them, the uniformity coefficients in the case of constant pressure are
smaller than the uniformity coefficient in the case of the cyclic changing
pressure.
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