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A Study on Performance Improvement of a Heat Pump Dryer
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ABSTRACT: A heat pump dryer for the frozen food needs to preheat the air to a certain tempera—
ture where condensation can efficiently occur. In this study, an analysis of a heat pump dryer

performance with operating conditions, an analysis of supplying heat with internal and external

evaporators and a warm-up experiment with the evaporators have been performed. The results

showed that the external evaporator can significantly accelerate the warm—up time of the dryer,

so that it can reduce power consumption greatly. The use of the external evaporator is more effici—

ent for higher ambient temperature. In addition, it was found that COP decreases and the range

of evaporating pressure for the evaporator becomes narrower as the condensing temperature of

the condenser increases.
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Table 1 Cycle analysis conditions

Scroll Type
29x10° m’/s

Compressure Type

Volume Flow Rate

Efficiency of compressor 0.55
Refrigerant R134a
Supercooled degree Tsh = 5T
Subcooled degree Tsc = 5T
a, B 0.5 kW/K

Table 2 Specification of CPR

Pressure range 0~5.5 bar
Maximum pressure range 14 bar
Maximum fluid temperature 60T

Design pressure 2.5 bar
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Fig. 9 Variation of evaporator and condenser

pressures with air temperature in front

of evaporator.
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Fig. 10 Variation of mass flow rate with air

air temperature in a dryer.

temperature in front of an evaporator.
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