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Desiccant Bed Solar Dryer uses dehumidification system for decreasing air humidity through silica gel bed on upper, west and east direction of the solar dryer during a  continuous drying process. Each silica gel bed has dimension of width 0.55m,length 0.95 mand thickness 0.01m. The collector area is 2.5 m2 (2.5 length and 1.0 m width). The tilt angle was adjusted to 17 degrees. In addition, it was oriented towards the due south to receive solar radiation to  increases the efficiency of the system. The drying chamber has width of 0.85 m, length of 1.0 m and height of 1.65 m. The drying chamber has 8 stainless steel trays and each tray has width of 0.7 m and length of 0.87 m. The auxiliary heat source is provided through three electrical coils of 1,000 Watts each and is located between the blower and the drying chamber.  A 746 watts motor circulates the drying air.

No-load test was set up to evaluate performance of silica gel bed by varying mass flow rate of 0.08, 0.10 and 0.15 kg/s. From the experiments it can be concluded that upper SGB has the highest adsorption rate, average 0.073 kg water/hr, west SGB has medium adsorption rate, average 0.062 kg water/hr and east SGB has lowest adsorption rate, average 0.032 kg water/hr. Increase in the mass flow rate of air from 0.08 to 0.15 kg/s does not effect adsorption rate of silica gel. Therefore, mass flow rate of air will depend on suitable mass flow rate of each product (Please clarify, this sentence is not clear). The parameters that affect adsorption rate are 1) air temperature, which is inversely proportional to the adsorption rate and 2) humidity ratio of air which is directly proportional to the adsorption rate. For the regeneration process, the solar radiation was found to provide sufficient energy to regenerate the silica gel.

With-load test, the conditions that are suitable for drying chilies are 0.08 kg/s mass flow rate and 60 oC drying temperature, drying chilies (8 kg) from initial moisture content 82 % (wet bulb) to final moisture content 13 % (wet bulb). The experiments were carried out on a continuous operation basis applicable for two systems i.e. with-dehumidification and without-dehumidification systems. The drying time of with-dehumidification system is shorter than that with the without-dehumidification system by 20.83 %. The quality of dried chilies remained indifferent to the application of the drying systems. The desiccant bed solar dryer can save electricity consumption by 51.05 % in comparison to electrical heater and save energy up to 17.28 kWh per batch or 5,391.36 kWh / year (operated 6 days/week). The operating cost was saving 51.84 Baht per batch or 16,174 Baht / year. This is150,490 Baht during the life cycle of the dryer.

