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Natural Convection and Forced Convection Solar Dryers
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Abstract

This study aims to compare simulation performance of natural convection and forced convection
solar dryers. Working principle of natural convection solar dryer is, once air in solar dryer is heated by

solar energy, the air relative humidity and density will drop and floating up through the drying bed. This
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air will take moisture out of the product and flow out to ambient air. At solar radiation intensity of 650.5
W/m? and ambient air temperature of 32.3 °C, drying air temperatures are in the range of 30-40°C and
wind speed is 0.45 m/s. For forced convection drying, normally will use a fan for circulate air in the dryer.
Solar panels are usually separated from the unit and the unit is insulated to prevent heat loss. At solar
radiation intensity of 650.5 W/m® and ambient air temperature of 32.3 °C, drying air temperature inside
the dryer is in the range of 45-65 °C and wind speed of 0.56-0.94 m/s

Keywords: Natural convection solar dryer, forced convection solar dryer, average drying air temperature,

dryer wind speed
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