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Abstract The objective of this study is to investigate the performance of a heat recovery heat pump dryer using a R245fa
refrigerant experimentally. In this study, the main components of the heat pump dryer were an evaporator, a compressor,
a condenser, and an expansion valve. As a result, when the amount of refrigerant varied from 15 kg to 16 kg, the hot
air outlet temperature in the condenser and the heat transfer rate were almost kept constant. Therefore, the amount of refrigerant
at 16 kg was considered to be a suitable amount in the heat pump. As the air inlet velocity varied from 0.5 m/s to 1.5
m/s, the highest temperature in the condenser could be obtained when the air inlet velocity was 0.5 m/s. The heat transfer
rate, system (COP), and hot air outlet temperature were 5.6 kW, 3.4, and 102.5C, respectively, when the bypass ratio and

water temperature were 0% and 60°C
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Table 1 Operational conditions

Conditions Value
Air velocity(m/s) 0.5, 1.0, 1.5
Air inlet temperature(C) 60
Air inlet relative humidity(%) 20
Water inlet temperature(C) 40, 50, 60, 70
Water flow rate(m3/h) 1.0

Bypass ratio(%) 0, 20, 40, 60, 80
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Fig. 3 The variation of hot air temperature with refrigerant
quantity.
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Fig. 5 The variation of hot air temperature and condenser
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