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Study performance of solar dryer combined with biomass energy for dried

lemongrass
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Abstract

This research aims to design, develop and construct a solar dryer combined with biomass
energy. Actual operation, the dryer can work in both sunlight and non-sunlight conditions. During non-
sunlight, the dryer uses biomass energy as the main heat source for drying. This experiment was
simulated drying of lemongrass without sunlight and used biomass energy as the main heat source for
drying. The developed dryer must be able to dry agricultural products continuously for 1-20 h and
support drying yields of 10-35 kilograms per batch. The dimensions, width, length, and height of the
dryer were 1.5 x 2.2 x 1 m. The solar heat collector uses polycarbonate sheets, and the side walls
were covered with 1-inch thick fiberglass insulation. A 5 kW biomass stove with a finned heat exchanger
were installed underneath the dryer. The product trays are horizontal rotating trays with 16 trays and
the initial drying experiment used lemongrass. The experimental results was showed that, the solar
dryer combined with biomass energy can dry sliced lemongrass very well. The experiment with biomass
in the absence of sunlight can create a maximum temperature in the drying room of 70 °C and during
the experiment can create hot air with a temperature between 60-65 °C. During test, the dryer
consumed an average of 0.6-1 kg/h of briquetted charcoal. The total drying time of lemongrass was 14
h, the average final moisture content of 10% and less than 1%. The dryer provided a mass loss rate of
lemongrass during drying in the range of 0.0007-0.0908 g/h, a specific water evaporation rate in the
range of 0.00023-0.00646 kgy,.../kWhy, and average thermal efficiency of dryer was obtained 6.65%.
Overall, this solar dryer combined biomass energy can be used to support small-scale farmers in

processing their products very well.
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