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Abstract: 

In rural areas, the traditional open-air drying methods should be substituted by the effective and more economic solar drying technologies. In the present work, a new design of a hybrid solar drying system was fabricated. An experimental study of solar air collectors has been performed towards achieving an efficient design of air collector suitable for a solar dryer. The hybrid solar drying system uses four collectors and a burner gas as an auxiliary heat source for continuous operation. On the roof of the drying chamber, a solar chimney has been predicted and has the role of pumping down the moist air. The description of drying mechanisms with air heated in solar collectors was approached first experimentally with a pilot laboratory unit, then numerically taking into account the coupled mass and heat transfers. The numerical results are also compared to the experimental ones. Other series of experiments were conducted based on the ASHRAE Standard under Tunisian climatic conditions. The performance of the hybrid solar drying system is examined over a wide range of operating conditions. Different modifications are suggested and applied to improve the heat transfer coefficient between the absorber plate and the air. Also, the results of these tests are presented and discussed.

