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Drying Performance Simulation for the Basic
Design of a Heat Pump Dryer

Kong Hoon Lee and Ook Joong Kim
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(Specific Moisture Extraction Rate, W] A|%&), COP(Al 5 Al<F)

Abstract

Heat pump drying has a great potential for energy saving due to its high energy efficiency in
comparison with conventional air drying. In the present study, the performance simulation for the basic
design of a heat pump dryer has been carried out. The simulation includes one-stage heat pump cycle,
simple drying process using the drying efficiency. As an example, the heat pump cycle with
Refrigerant 134a has been investigated. For the operating conditions such as the average temperature of
the condenser, the heat rate released in the condenser, the flow rate of drying air, and drying
efficiency, the simulation has been carried out to figure out the performance of the dryer. The
parameters considered in the design of the dryer are COP, MER, SMER, the rate of dehumidification,
the temperature and humidity of drying air and those parameters are compared for different conditions
after carrying out the simulation.
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Fig. 1 Schematic of a batch-type heat pump dryer
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Table 1 Parameters used in the analysis

Parameter Unit Value
Qeona kW 10 ~ 20 (15)
Q. m*/min 20 ~ 40 (30)

Mg % 70 ~ 100 (90)
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Fig. 4 Heat pump cycle and flow of the drying air
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