
MisrJ.Ag Eng. 19 (2): 297-312

PERFORMANCE OF SOLAR-POWERED
DRIP-IRRIGAnON SYSTEM
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ABSTRACT

A solar-powered drip irrigation system has been developed and
tested in sandy soil. The system used 10 photovoltaic modules with a total
receptive area of 4.27m2

. It produced a power of 530 W with 108.5 V. The

solar-electric generation efficiency was found 8-9 %. The max. Pumped

discharge and head were 10 mJ/h and 8 m respectively.

The EU of the drip system increased to 92 % with head up to 4.5 m.
This suggests using dippers to suit low heads within 5 m.

The solar system gave better moisture-distribution with soii depth,
due to longer daily operation duration and little water release rates, which

encourages horizontal moisture diffusion against deep percolation, in

addition to reduced surface evaporation.

The solar system also showed desirable characteristics of developing

max. power at noon, where evapotranspiration peaks up. Moisture

accumulation at 50-75 depth in sandy soil also encourages deep rooting of
plants.

In conclusion, drip irrigation is the most suitable for solar operation,

because of low fldw rate and relatively little pressure-head requirement.

The system also suits remote areas, where fuel and labor are scarce, in spite
of high initial cost requirement.
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