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Abstract

The proper size and diameter of the lateral sprinkler pipe is
associated with the variations of pressure head a long the pipeline; the
greatest pressure head variations, the smallest pipe size and thereby an
increase in the required pressure head at the inlet of lateral pipe and the
pumping power unit. The pattern of water distribution of sprinklers
operating with different operating pressure will accordingly varies and
may leads to variations in uniformity of water application along the
lateral pipe. The research purpose is to study the effect of pressure head
variation on the uniformity of the water distribution along the lateral
pipe by adopting different values of the friction head losses that
expressed as a fraction of average operating head, and linking with
spacing between sprinkler heads. Furthermore, this study aims to
compare between the increase in pumping power cost to ensure
operating head at the lateral inlet associated with increase in the fraction
of friction head losses, and decrease in the cost of the pipe. 18 tests were
carried out to obtain the water distribution pattern for single sprinkler
under different pressure heads and for five different type sprinklers to
drive expressions for estimating the water distribution pattern of a single
sprinkler as a function of distance from the sprinkler and the pressure
head. Fractions of head losses due to friction were chosen to be (10, 20,
30, 40, and 50) % of the sprinkler operating head. A computer program
was developed to compute the pressure head at each sprinkle, water
distribution pattern, and water application uniformity of the sprinkler
network system using different sprinkler head spacing and three levels
of operating heads. Also, the economic of pipe size and pumping
operation cost using the selected fractions of the friction head losses was

studied.



The study presented experimental equations derived from the
practical tests of five types of sprinkler heads used in the study to
express the application rate as a function of distance from the sprinkler
head and the pressure head at the sprinkler head. The study showed that
the system uniformity coefficient of irrigation of a portable grid
sprinkler systems using a single lateral sprinkler pipe does not differ
from the coefficient of uniformity of sprinklers at the design pressure
head rate of the different spacing between the sprinklers and in the order
of quadruple and triple sprinklers, for different cases of pressure change
along the lateral sprinkler pipe due to the adoption of different
percentages of head lost friction (10%, 20%, 30%, 40%, 50%) of the
operating pressure head rate. It also showed that the cost of energy is
relatively high "compared to the cost of the lateral sprinkler pipe, so it
is economically preferable to increase the diameter of the lateral
sprinkler pipe to the maximum suitable diameter of the transferred
network, ie, reducing the cost of energy using the lowest possible

percentage of the operating pressure head as friction losses.
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