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Abstract

The analysis of solar pumping system models for agriculture aimed to design and develop a
solar pumping system for agriculture, analyze the system’s efficiency, and assess its worthiness.
The results of the means test, which was conducted for nine hours from 08.00-17.00 Hrs., were
analyzed. The design included a solar pumping system that was submersible, centrifugal, and
reciprocating. The operating efficiency was tested, along with an assessment of its worthiness
compared to an electric pumping system. It was found that the efficiency of a 1,100W submersible
pump had total generated electric power of 10.82kWh/day and total pumping rate of 37.85
m’/h/day. For the usage worthiness of the solar pumping system compared to a 1,125W electric
pump for a period of 25 years, the total expenses of a submersible pump cost 124,000 Thai Baht
whereas those of an electric pumping system cost 416,400 Thai Baht with a payback period of 4.5
years. The 350W centrifugal pump for the ground pumping system had total generated electric
power of 4.05kWh/day and total pumping rate of 64.75 m’/h/day. Throughout the period of 25
years, its total expenses cost 48,400 Thai Baht, whereas those of an electric pumping system cost
121,900 Thai Baht with a payback period of four years. The 250W reciprocating pump for the ground
pumping system had total generated electric power of 3.47kWh/day and total pumping rate of
22.58 m’/h /day. Throughout the period of 25 years, its total expenses cost 49,200 Thai Baht,
whereas those of an electric pumping system cost 115,900 Thai Baht with a payback period of five
years. Thus, the analysis of solar pumping system models for agriculture helped agriculturists to

obtain data for their decision-making on selecting a suitable solar pumping system.
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