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Curcumin Drying by Heat Pump Dryer
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Abstract

This study aimed to evaluate the performance of a heat pump dryer in a laboratory using the air conditioning system
of the vehicle applied as a heat source with a drying chamber of 0.6 x 0.6 x 0.8 m*® using motor 3 hp. The drying rate,
the specific energy consumption and the specific rate of evaporation of water were used as criteria for performance
assessment. The curcumin with the initial moisture content of about 525-565 % dry basis was dried down to the final
moisture content of 10 % dry basis. The drying temperatures of 45, 50 and 55 ° C were used with the air velocity
of 0.5 m/s. Results found that the drying rate increased with the drying temperature. The drying at 55 ° C took the
fastest drying time for 360 min with the highest specific rate of evaporation of water of 0.014 kg water evap./kW-h.
In addition, the drying temperature of 55 and 50 ° C had the similar drying rate of 0.57 and 0.55 kg water evap. / h,

respectively. Moreover, the drying at 45 ° C had the lowest specific energy consumption of 2.257 MJ / kg water evap.
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Figure 1 Heat pump dryer

Figure 2 Diagram Heat pump drying system

1) Drying Chamber 2) Evaporator 3) Compressor 4) Blower

5) Internal condenser 6) External condenser 7) Expression valve

8) By pass air
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Figure 3 The relationship between moisture content and drying

time at various drying temperatures
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Table 1 Summary of the dried turmeric using air as the media at various drying temperatures.

Detail drying temperatures (°C)

45 50 55
Time required for drying (min) 650 400 360
Moisture before drying (%dry basis) 525.54 567.31 532.04
Moisture after drying (%dry basis) 10.453 10.131 10.402
Mass before drying (g) 240.21 240.23 240.17
Mass after drying (g) 40.40 39.16 40.96
Water evaporated from the material (g) 199.81 201.07 199.31
Specific energy consumption (SEC, MJ/kg water evap.) 2.257 2.540 2.484
Average drying rate (kg water evap./h) 0.31 0.55 0.57
Specific moisture extraction rate (SMER , kg water evap./kW-h) 0.006 0.011 0.014
Energy is used for evaporation water (MJ) 0.451 0.511 0.495
Electrical energy (kW-h) 31.299 19.718 14.927
Energy efficiency (%) 0.40 0.75 0.98
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Figure 4 The relationship between drying rate and drying time at

various drying temperatures
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