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Designing an Off-grid Solar System to Supply Power for a Rotary
Cropping System in Karaj Climate
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ABSTRACT >

Solar energy is Q\rgnewable, clean source of energy that has been the focus of attention. An off-grid solar system
was designed to,provide power for a rotary cropping system. Two 300-W photovoltaic panels (PVs) were used to
extract solarower. An embedded manual mechanism was designed to change the orientation angle of the panels for
better selar.energy extraction throughout the year. For the storage of solar energy, four 12VV-100 Ah lead acid batteries
were used in series. The cropping system total daily energy requirement was about 4600 Wh. The nominal battery
capaeity'for serving the system in 99% of year with 15 support days was theoretically calculated as 2179.25 Ah with
111'parallel PV arrays, whereas the applied batteries (100 Ah in series) could provide 77.6 Ah, considering efficiencies.
This would need 5 parallel PV arrays which was able to provide 3104.5 Wh/day (68%) for the design month in Karaj
(December). Based on the energy supply vs. energy requirements of the system throughout the year, the purchased
solar system was capable of supplying energy more than needed, except for December and January.

Keywords: Rotary Cropping Apparatus; Photovoltaic Panel; Solar Off-grid System.
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