Development of a solar tunnel dryer by using chimney
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This paper presents solar chimney dryer (SCD) is composed of solar collector, 
drying chamber and chimney. Its size has width 1.8 m and a total length of 8.90 m. The collector area is 5.85 m2 and the tilted angle was adjusted to 15 degree. In addition turn to south direction to receive solar radiation in maximum efficiency. The drying chamber was covered with 0.2 mm thick UV stabilized polyethylene sheet. The height at the top of the roof is 0.32 m to accommodate the trays with fruits and vegetables. 


Investigations were done by varying An experiment divided in 2 parts, pretest and long term test. In pretest the data of temperature was collected from various position in drying chamber at different height of chimney; 2.5, 3, 3.5, 4, 4.5, and 5 m in order to find the distribution of air temperature in drying chamber. In addition to collect the data of airflow rate in drying chamber. Those data used to find the relation of chimney height, temperature, airflow rate and solar radiation in long term test. 

The performance of solar chimney dryer at various of chimney height from experiment of solar drying without input temperature control was selected to obtain the suitable temperature for drying several agricultural products.


Drying banana test, chimneys height that suitable for drying banana is 5 m. It concludes that  average airflow rate in drying chamber is 0.104 kg/s, average temperature in drying chamber is 50.1 oC, maximum temperature in drying chamber is 66.1 oC, moisture content of dried banana require is 35%wb and banana reach moisture content require within 4 days. The Financial analysis shows that if bananas are dried in the solar chimney dryer, the payback period is 3.4 years. 

