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Abstract

This study develops a solar-powered intelligent agricultural temperature control
system to overcome the limitations of traditional greenhouses that depend on manual
monitoring, have low efficiency, and struggle to adapt to extreme climate conditions.
By combining digital temperature sensing and automatic control, the system aims to

save energy, improve crop yield and quality, and support sustainable agriculture.

After comparing multiple sensors, the DS18B20 digital sensor was chosen for its
high accuracy, low power consumption, and suitability for multi-point monitoring. The
system integrates signal conversion, amplification and filtering, display and indicator
circuits, and noise reduction mechanisms, powered by solar energy with lithium battery
storage. Arduino or ESP32 serves as the control core, with LCD, LED, and buzzer
providing real-time feedback. A calibration method using multi-point measurement and

linear regression further improves accuracy.

Experimental results show the system maintains an error margin within +0.5°C,
reduces energy use by about 30%, increases crop yield by 15-20%, and lowers manual
inspection demands. With its low cost, easy maintenance, and scalability, the system

holds strong potential for future [oT integration and smart agriculture applications.

Keyword : Agriculture ~ Automatic Control ~ Smart Greenhouse ~ Solar Energy ~

Temperature Sensing
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