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ADVANCED TECHNIQUES FOR SOLAR PUMPING

Abstract

With the rapid decreasing of the reservation of the fossil fuel, a great
demand for the alternative resources of the traditional energy. Solar energy is
considered one of the most alternative resources of the traditional energy,
where Egypt is locate in the solar belt and receives abundant amount of solar
energy. Solar energy application in the agricultural processes is required; one of
its applications in agricuiture is solar water pumping. There are two ways to use
solar energy in solar pumping, the first is to convert solar light into electricity by
means of photovoltaic cells to operate an electric motor of the electric pump; the
second is to evaporate water in a boiler, this vapor is used to operate a steam
engine consequently the pump.

A stand-alone solar module operates a pumping system, was built to
identify the goals of this study. A 75-Watt solar module used to operate electric
motor, which droved a centrifugal pump. The study was to evaluate this
pumping technique and study the affecting factors on the performance of these
pumps throughout the field and laboratory investigations.

The study was concluded that, there was a directly relationship
between the generated hydrauhc energy and solar energy, where the daily yield
was increased from 0.09 m */h to 2.08 m %h when the global radiation was
increased from 233 Wm? to 941 Wm?> Increasing the module surface
temperature by one Celsius led to decrease the solar module performance by
0.06%. The study gave the attention towards the solar module tracking, where
the daily yield was increased from 17.09 m /day when the solar module was
statlonary-non-trackmg to 23.96 m°/day when it was tracked the sun in tow axis.
To maximize the generated hydraulic energy, (the best daily, monthly and
yearly tilt angles) were investigated for the study location (Ismailia 31° 58'); a
computer program for this propose was developed.

Key words: Solar energy, water pumping, and photovoltaic celis
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