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Abstract

The main objective of the study is to know the effect of the
cross sectional area of catch cans and their spacing on calculation of
water distribution uniformity by using different spacing between
sprinklers for several sprinklers heads. Ten tests were conducted for
different sprinkler heads, each test included finding three patterns for
water distribution along the rays each representing a radius of a circle
of wetness at its center is the sprinkler by using three different
diameters of catch cans (5.6 cm, 10.3 cm, 19 cm). Then, the depth of
water for these patterns was represented with a special equation for
each sprinkler as a function of the distance from the sprinkler head and
the diameter of catch can. These equations were employed to find 30
water distribution patterns for a single sprinkler by using three
different catch cans diameters and ten different sprinkler heads, with
spacing between catch cans 1 m*1 m. For five spacing between
sprinklers for the same diameters and spacing between catch
mentioned above, 150 patterns of field distribution of the sprinkling
water were found and the degree of uniformity was calculated. The
data resulting from laboratory tests were also employed by using catch
cans with a diameter of 10.3 cm after selecting the spacing between
catch cans 1 m*1 m, 1.5 m*1.5 m, 2 m*2 m and 3 m*3 m, three other
patterns are found for the single sprinkler to be added to single
sprinkler pattern of 1 m*1 m to cover all the spacing between the
catch cans. 30 other patterns for water distribution for a single
sprinkler were added to find 330 patterns for field distribution by
using eleven spacing between sprinklers for all types of sprinkler
heads used to calculate the degree of uniformity.

Within the scope of the study and its limitations, it was
concluded that in the symmetry of the water distribution pattern
around the sprinkler and the absence of wind, there is no effect for the
diameter of the catch cans on the pattern of water distribution along
the ray which representing a radius of a circle of wetness at its center
is the sprinkler. Additionally, there is no effect of the diameter of the
catch cans on the calculation of both the uniformity coefficient UC
and distribution uniformity DU. The study also showed that both the
uniformity coefficient UC and distribution uniformity DU increase
with increasing the spacing between the catch cans, and this increase
in the distribution uniformity DU is approximately double what it is in
the uniformity coefficient UC. Two equations were developed to



express each of the uniformity coefficient UC and distribution
uniformity DU at the spacing of water collection cans (1 m * 1 m) as a
function of each of the uniformity coefficient UC and distribution
uniformity DU at any spacing between catch cans in addition to the
spacing between catch cans Cs with a coefficient of determination of
0.999 for each of them.
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