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Exergy Analysis of Hot Air Drying
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ABSTRACT

The drying process plays a crucial role in the food and agricultural industries
by extending shelf life and preserving product quality. However, drying technologies
such as hot air drying and hot air drying combined with infrared radiation still have
limitations in terms of energy efficiency and process control. Therefore, this study
aims to analyze the exergy performance of the drying process to evaluate energy
efficiency.

This study conducted experiments using two drying techniques: hot air drying
with air recirculation and hot air drying combined with infrared radiation. The
experimental conditions included drying temperatures of 50°C, 60°C, and 70°C and air
recirculation rates of 0%, 25%, 50%, and 75%. For the infrared radiation drying
process, the infrared power levels were set at 400W, 600W, and 800W, respectively,
while maintaining an air velocity of 1.5 m/s. The parameters used for evaluation
included the drying rate, specific energy consumption, energy efficiency, and exergy
efficiency.

The results showed that the use of infrared radiation in combination with
hot air significantly reduced drying time. However, in terms of exergy efficiency, hot
air drying at 50°C with an air recirculation rate of 75% exhibited the highest exergy
efficiency compared to all experimental conditions. Furthermore, the application of
the Internet of Things (IoT) in real-time drying process control and monitoring was
found to reduce errors and improve control accuracy. The findings of this study can
be applied to the food processing industry to enhance energy efficiency, reduce

production costs, and support the sustainable development of the food industry.



