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Abstract: This research aimed to develop and evaluate the performance of a prototype herbal drying system
by integrating thermoelectric technology with a conventional solar dryer. The prototype system consists of
three main components: a solar drying chamber, a thermoelectric drying chamber, and an air circulation
system. The process utilizes the hot side of Peltier modules to generate hot air at 58 °C, while the cold side
condenses moisture to reduce relative humidity. This enables continuous and accelerated drying compared to
traditional dryers. Experimental results showed that within 4 hours, the system could reduce the weight of raw
materials as follows: fingerroot by 61%, moringa leaves by 50%, and ginger by 58%. These results reflect the
hybrid system's superior ability to control drying conditions compared to sun drying and conventional solar
dryers, in terms of temperature regulation, drying speed, and reduction of relative humidity within the system.
Since studies on thermoelectric drying systems that incorporate condensation and practical application remain
limited, this research presents a novel approach for herbal drying in Thai community contexts. It helps
preserve the quality of raw materials, allows for indoor use, supports clean energy utilization, and

demonstrates potential for sustainable scaling.
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