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Abstract In Korea, summer is hot and humid, and air-conditioners consume too much electricity due to large amount
of latent heat. Simultaneous usage of dehumidifier may reduce the latent heat and save the electricity. In this study,
dehumidification performance was measured in a constant temperature and humidity chamber for a small-sized
dehumdification rotor made of inorganic fiber impregnated with metallic silicate. Variables were rotor speed, room
temperature, regeneration temperature, room relative humidity and frontal velocity to the rotor. Results showed that
there existed optimum rotor speed (1.0 rpm), and optimum regeneration temperature (100°C). Above the optimum
rotor speed, incomplete regeneration is responsible for reduced dehumidification. Above the optimum regeneration
temperature, increased temperature difference between regeneration and dehumidification process is responsible for
reduced dehumidification. The amount of dehumidification also increases with the increase of relative humidity,
dehumidification temperature and flow velocity into the rotor.

Key Words : Dehumidification rotor, dehumidification performance, Rotor speed, Regeneration temperature
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Fig. 1. Schematic diagram of the residential dehumidifier
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Fig. 2. Figures of the desiccant rotor
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Fig. 4. Schematic drawing of the test apparatus
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Table 1. Measurement range of parameters

Units ‘ Nominal ‘ Range
case
Process air
Temperature °C 27 24-34
Relative humidity % 70 40-70
Face velocity m/s 1 1.0-2.5
Regenerating air

Temperature °C 100 40-130

Relative humidity % 3 -
Rotor rpm rpm 1 0.2-2.0

Face velocity m/s 0.5 -
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Fig. 6. Dehumidification rate at various rotor rotation
speed
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Fig. 10. Dehumidification rate at various air velocity
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