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Abstract

This research aims to evaluate the performance of the heat pump dryer using carbon dioxide,
nitrogen and air as the medium. The turmeric was used for testing. The drying rate, specific moisture
evaporation rate and specific energy consumption were criteria for assessing the dryer performance. The
dryer consist of drying chamber with the size of 0.6 x 0.6 x 0.8 m3andcompressor of 3 hp. The drying
conditions were drying at media velocity speed of 0.5 m/s, by pass ratio of 30% and drying temperatures
of 45, 50 and 55 ° C. The turmeric with initial moisture content of about 400- 550 %db was dried down to
10 %db. The result showed that the drying rate increased with drying temperature At the same drying
temperature, the drying rate of three media was slightly different in the range of 0.05-0.12 kg water
evap/h. Specific moisture extraction rate was increased with increasing of drying temperature which was
in the range of 0.022-0.046 kg water evap./kW-h. In addition, Besides, the drying temperature of 55 °C
with nitrogen and carbon dioxide produced the highest specific moisture evaporation rate at 0.046 kg

water evap./h. The result found that specific energy consumption was decreased when the drying
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temperature increased which was in the range of 0.78-1.63 MJ/ kg water evap. Moreover, the dry|ng

temperature of 45 ° C with air had the lowest specific energy consumption at 1.63 MJ / kg water evap

Keywords:Turmeric, Heat pump, Carbon dioxide, Nitrogen
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