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Drying process of lemon verbena leaves in a solar dryer: energy and exergy
analysis

Mehdi Moradi *!, Javid Ghasemi abnavi !

1- Biosystems Engineering Department, Shiraz University, Shiraz, Iran

Abstract

A cabinet solar dryer was used to evaluate the energy efficiency of the lemon verbena leaves drying
process. The dryer had a dark flat collector plate that was installed at a 45-degree angle to the horizon. By
blowing air through a centrifugal blower onto this solar-heated plate, the drying air was heated, and by entering
the drying cabinet containing the product tray, the leaves were dried. In order to evaluate the dryer apparatus,
three different levels of drying air temperature (30, 40, and 50 °C) and three levels of drying air velocity (2,
2.5 and 3 m/s) were applied. Sensors were installed in different parts of the device to store temperature and
humidity instantaneously in a central processor. Using the data, energy and exergy analysis were performed.
The results showed that with increasing temperature and decreasing velocity, the amount of energy
consumption ratio decreases, so that the highest energy consumption ratio was obtained in the experiment with
a temperature of 30 °C and a velocity of 3 m/s. Also, the highest exergy efficiency was observed at a velocity
of 3 m/s and a temperature of 50 °C.
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