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Abstract TE135128

This research is a study of combined heat pump and far-infrared drying. 1.95-kW far-infrared rod
was designed and installed in the vertical direction, perpendicular to direction of drying air
downstream. Distance between infrared rod and drying material is 0.12 m. Heat pump dryer consists
of 4.5 kW of internal and extcrnal condenser, 3.66 kW of evaporator and 1.3 kW of compressor. It
contzined 12 trays of product (100-122 kg-product capacity) inside. Drying experiments were
conducted to evaluate dryer performance, energy and time used for drying wetted cloths. Parameters
studied were initial moisture contents, temperature for controlling infrared operation, and
temperature and flow rate of inlet air. The experimental results showed that far-infrared contributed
to decrease drying time at high initial moisture content and low air flow rate. However, it had less
influence at the higher air flow rate. In addition, it did not effect on the drying time when initial
moisture and air flow rate were low. It was clearly found that there was more energy saving when
the temperature for controlling far-infrared operation was set below the drying air temperature by
approximately 8-10"C than when the temperature for controlling far-infrared opcration was set equal
to the drying air temperature. The drying condition of far-infrared heat pump at 200% d.b. of
moisture content, 51°C of hot air temperature, 41°C of temperature for controlling far-infrared
operation and 858 kg/hr of air flow rate, reduced the maximum: drying time of 3 hr with the energy

consumption of 3.69 MJ/evaporated water and heat pump performance of 3.58.





