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Drying System and Cold Storage for Thai Herbs by Heat Pump Technique
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Abstract

The purposes of this research were to design, construct and evaluate the heat pump system for drying
and cooling of Thai herbs. The prototype system consists of refrigerant R-134a, 1.5 kW compressor driven by a 3
hp-1450 rom motor, 6 kW Condenser, 2.75 kW evaporator of heat pump, 1.5 kW evaporator of cold storage and
recirculation air blower driven by 1 hp-1450 rpom motor. The mass flow rate of air was 0.5 kg/s. There were three
testing conditions; i) drying system ii) simultaneous drying and cooling system iii) cooling system. The generated
heat air was set at 45 °C and the cold storage was set between 5-15 °C. The by pass air ratio of heat pump was
70%. The heat load was simulated instead of fresh herbs. The results were that the COP increased from 1.2 to
1.53 for drying system and simultaneous drying and cooling system. The COP for cooling system was 1.08. The
required power of compressor motor decreased from 1.82 kW to 1.5 kW for drying system and simultaneous
drying and cooling system. The required power for cooling system was 0.48 kW. It can be concluded that the
simultaneous drying and cooling system can be saved energy 34.8%.
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Figure 1. Heat pump dryer and cold storage
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Figure 2. Air temperature in drying system at drying temperature 45 °C, BAR 70%
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Figure 3. R-134a temperature in heat pump at drying temperature 45 °C, cold storage temperature 5 - 15 °C,
BAR 70%
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Figure 4. Power Consumption of switching test methods Figure 5. Coefficient of performance of switching
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