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Analysis and Verification of High Temperature Heat Pump
Dryer using Waste Heat Recovery Type for R245fa

Refrigerant
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Abstract: In this study, the performance characteristics of a high temperature heat pump dryer that is able
to raise the air temperature up to 80°C by using waste heat as heat source were investigated numerically.
The main components of the heat pump dryer were modeling as a compressor, condenser, evaporator and
expansion device, and R245fa was selected as refrigerant. Experiments were also conducted to validate the
numerical data. As a result, when the evaporator air inlet temperature increased from 50C to 65, the
numerical results of the hot air temperature at outlet and heat pump COP were about 8~11% and 5~8%

higher than that of experimental ones, respectively.

Key Words : Dryer, Heat Pump, R245fa, Waste Heat Recovery
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Table 1 Specification of heat exchanger

Item Unit Value
Size Condenser | mm | 128<400><400
(WXHXL) | Evaporator | mm | 75400400
Tube outer diameter mm 9.52
Tube thickness mm 0.36
Transverse tube pitch mm 21.65
Longitudinal tube pitch mm 25
Fin pitch mm 23
Fin thickness mm 0.12
Tube material - Copper
Fin material - Aluminum

Table 2 Heat transfer coefficients

Zone

Correlation

Super heating

V. Gnielinski®

Sub cooling

Dittus and Boelter”

Condensation

Cavallini et al®

Boiling

Shah”
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Table 3 Simulation conditions

Parameters Unit Value

Temperature T 50, 55, 60, 65
Relative humidity % 40(Fixed)

Air velocity m/s 05,1, 1.5
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