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Abstract

This paper concerns the study of the influence of drying conditions on the drying rate and thermal
efficiency of the banana slices dryer. The active hybrid solar dryer powered by solar energy integrated
with electrical energy was used to conduct experiments.

The ambient air was induced by a fan and passed through the solar collector and the heating
elements before entering to the dryer. Drying experiments were carried out by varying air velocity at 3
and 4 m/s as well as drying temperature in various values; 50, 55, 60 degree Celsius. Longitudinal sliced
banana with approximated initial moisture content of 181.30 %db were dried continuously in the fixed bed
hybrid solar dryer until achieving the final moisture contents of nearly 4 %db. The experimental results for
the air velocity at 3 m/s and the drying temperature of 50, 55, and 60 degree Celsius in terms of drying
rate were 0.68, 0.73, and 0.79 kg,../h, specific energy consumptions were 4.44, 523, and 5.31
kWh/kg,.r» and the thermal efficiency of dryer were 10.95, 9.34, and 9.24 respectively. From the results,
increasing drying temperature caused the reduction of drying time and thermal efficiency whereas the
increase of the drying rate and the specific energy consumption. Furthermore, air velocity was increased
to 4 m/s at the drying temperature of 50 degree Celsius. The drying rate, the specific energy consumption,
and the dryer thermal efficiency were 0.73 kg, /N, 4.23 kWh/Kg,...er» @and 10.73 percent respectively. The
results have shown that when the air velocity was increased, causing the lower of drying time and the
specific energy consumption, and the higher of drying rate and the thermal efficiency of dryer.

Keywords: drying, solar energy, banana slices
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3.4 alsransmwnisanaanzasaiasay
WY (Dryer efficiency) LAz ANAABINTTNA
IINHINNE (Specific Energy Consumptions,
SEC)
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50°C, 3 m/s 55°C, 3 m/s 60°C, 3 m/s 50°C, 4 m/s

Drying time (h) 14 13 12 13
Drying rate (kg,,/h) 0.68 0.73 0.79 0.73
Energy Consumption (kWh) 42 49.5 50.28 40.1
SEC (kWh/Kg,,1er) 4.44 5.23 5.31 4.23
Ny (%) 10.95 9.34 9.24 10.73
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