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Abstract

This work presents a significant theoretical and experimental contribution to
evaluating the effectiveness of using a phase change material — paraffin wax —
as a thermal storage medium in an indirect solar drying system. The experiments
were conducted at the Renewable Energy Development Unit at the University of
El Oued on May 18-19, 2025, to assess the dryer’s performance in drying
onions and analyze the thermal behavior of the storage material.

The experimental results showed the following:

The dryer’s internal temperature reached 50°C, compared to only 35°C outside,
with a thermal difference of 15-20°C.

The onion's moisture content dropped from 12.3 kg/kg to nearly zero within
1900 minutes, indicating high drying efficiency.

Paraffin wax proved effective in storing heat during the day (reaching 70°C) and
releasing it at night (dropping to 45°C), ensuring the drying process continued
after sunset.

These results confirm the system’s success in enhancing drying efficiency
through the use of solar energy and thermal storage.

Keywords:

Drying — Onion drying — Energy storage — Paraffin wax
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