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Abstract

This research aims to study the feasibility of using off-grid solar energy systems for a 6x15 meter
smart greenhouse in Songkhla Province, Thailand, by analyzing both economic value and environmental
impact. The study begins with an analysis of the greenhouse's energy demand for tobacco cultivation,
which was found to be 3.88 kWh per day. Subsequently, an appropriate solar power system was designed,
consisting of a 1.12 kW solar panel array and a 650 Ah, 24V battery bank. The economic analysis reveals
that the project has a payback period of 12.5 years, a positive net present value (NPV) of 11,234.56 baht,
and an internal rate of return (IRR) of 4.37%, which is higher than the 3% discount rate used in the analysis,
indicating long-term investment viability. Additionally, the system can reduce greenhouse gas emissions by
2550 tCO2e over the project's 25-year lifespan, which is equivalent to planting 425 trees, reflecting
significant environmental benefits. The results of this study demonstrate that the use of off-grid solar energy
systems for smart greenhouses is not only economically viable in the long term but also has a significant
positive impact on the environment. This aligns with Thailand's sustainable agricultural development

approach and greenhouse gas emission reduction goals.
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