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Abstract

Water scarcity is a today world challenge which requires different countries to manage their water
sources in the most efficient way. Sprinkler irrigation increases water consumption efficiency along with
reduction of labor cost due to more uniform distribution of water across the field. Precision farming is
based on the sit-specific use of inputs according to soil and plant needs. One of the main inputs for
agricultural production is water. Thus, the efficient use of water sources according to variable rate
irrigation is considered to be a basic approach of precision farming. The main purpose of this study was to
design and fabricate a intelligent variable flow sprinkler, applicable in solid set sprinkler irrigation
system. The preliminary drawing of the proposed sprinkler, which also included a flo and pressure
control plunger, was simulated using Fluent software. The actual sprinkler was then fabricated an field
evaluated. To measure performance parameters of the sprinkler, it was evaluated at three pressure levels,
three plunger positions and three diameters of nozzle opening. The software could properly simulate flow
variations resulted from different pressures, plunger positions and nozzle diameters. Simulation results of
outlet flow and pressure for the 8 mm nozzle were more compatible with those of sprinkler’s field
evaluation. According to the obtained results of outlet flow and pressure, the software showed the best
simulation performance in plunger position of D3. The sprinkler outlet flow rate indicated an ascending
trend as water pressure increased and the cross section of water extended as a result of plunger
displacement.

Keywords: irrigation, precision farming, simulation, variable flow sprinkler.
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