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A Comparative Study of Heat Pump Drying System Performances
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Abstract

An energy efficient drying system, utilizing a heat pump to recover the wasted heat with high
efficiency is proposed. In conventional drying systems, over-heating occurs through a condenser
as the same amount of air is provided into the evaportator and the condenser. In order to prevent
the over-heating, part of the outlet air from the drying chamber must be bypassed or a part of heat
in a condenser should be discharged. In this study, a heat pump dryer is proposed to increase the
rate of vaporizaiton in the drying chamber without release of the heat from the system. Since a
part of the heat in the condenser is used to heat the air during the drying process of the proposed
system, a high drying efficiency and low SPC (Specific Power Consumption) could be obtained.
Comparing the performances between the proposed heat pump and a conventional one, it was
found that the drying efficiency of the proposed heat pump is higher than that of the conventional
heat pump by an amount of 7~25%.
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Fig. 3 Schematic diagram and psychrometric chart
of the heat pump with bypass in a drying
process
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Fig. 4 Schematic diagram and psychrometric chart
of the proposed heat pump in a drying process
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