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Development of a Refrigeratory—Based Dehumidifier for
Humidity Environment Control in Greenhouse

G. C. Kang K. S, Yon

Y. S. Ryou

Y. J. Kim Y. K Kang Y, Paek

During the winter season in Korea, the relative humidity of greenhouse at night often exceeds 90% because air

temperature inside the greenhouse is usually controlled using a heater with all of windows closed to minimize heat loss,

thereby requiring the use of a dehumidifier that can maintain optimum humidity levels of 70~80% to provide a good

growth condition of crops. Also, such a high humid condition can cause the development of a pest, such as insects, fungi

or diseases. However, the use of most conventional dehumidifiers for low temperature dehumidification is limited because

their performance is degraded due to frost accumulation on the evaporator coil. This study was carried out to develop a

refrigeratory-based dehumidifier suitable for low temperature dehumidification in greenhouse cultivation. The developed

dehumidifier consists of a condenser and an evaporator installed separately so that relative and absolute humidity levels

can be reduced when air passed through the condenser and evaporator, respectively. The prototype dehumidifier showed
a dehumidification capacity of 5~7 kg/h when air with a temperature of 15~25C and a relative humidity of 70~95%
came into the dehumidifier. Under the condition that either temperature or relative humidity was fixed, the amount of
condensed water was proportional to the levels of both temperature and relative humidity.

Keywords : Greenhouse, Relative humidity, Energy, Dehumidifier, Dehumidification rate
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Table 1 Specifications of the dehumidifier
Item Specification
Area of greenhouse 1,000 m?® (10a)
Type of dehumidification Refrigeration
Size of dehumidifier (LxWxH) 1,000%800%1,100 mm
Refrigerant R22
Capacity of compressor 2.25 kW
Airflow rate 1 m’s
Fan
Power input 900 W
Shell and tube (740 mmx
Type
Evaporator 20 rowx5 column)
Area of heat exchange 335 m’
Shell and tube (740 mmx
Type
Condenser 20 rowx8 column)
Area of heat exchange 53.6 m’
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Fig. 4 Locations of sensors for measuring air temperature and
relative humidity in the experimental greenhouse.
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Table 2 Psychrometric properties of moist air in greenhouse for design of dehumidifier

Indoor Relative Dew point Absolute Specific Water vapor Total water vapor
temperature humidity termperature humidity volume content content of air in
) (%) (C) x (ke/kg) v (m’/kg) M (kg/m’) greenhouse of 2,520m’ (kg)
10.0 95 9.2 0.007245 0.811457 0.008928 22.50
10.0 70 48 0.005322 0.808978 0.006579 16.58
25.0 95 24.1 0.019047 0.870472 0.021881 55.14
25.0 70 19.1 0.013923 0.863513 0.016124 40.63
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