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Development of Dehumidifier for Protected Horticulture
K.S. Yon G.C Kang Y, K Kang Y.S Ryou Y. J, Kim Y, Paek

Abstrac't"

Relative humidity of air in the greenhouse has to be maintained at 70 to 80 percents to provide a better growth condition
of crops. To control 'relative-humidity of air in the greenhouse, a dehumidifier functioning by refrigeration cycle was
designed and manufactured in this study. And, results of its performance test in the greenhouse site were reported.

The developed dehumidifier has separated condenser and evaporator in the heat exchanger part in order to increase
dehumidifying capacity at a low temperature condition.

When the conditions of incoming air into the dehumidifier were temperature of 15~25C and relative humidity of 70~
95%, quantity of condensed water per hour, ie, dehumidification rate was 4.7~7.0 kg/hr.

Relative humidity difference was not greater than 5 percents at various locations in the greenhouse due to proper
distributing of dehumidified air through vinyl duct.

Thermal energy output from the developed dehumidifier was about 8,5000 kcal/hr that was 7 percents of maximum
greenhouse heating load of 10 a.
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Table 1 Type and specification of dehumidifier.
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Fig. 1 Dehumidifier for protected horticulture.

Classification

Type and specification

Area of application

1,000 m* (300 pyoung)

Type of dehumidification Refrigeration
Size of dehumidifier(LxWxH) 1,000x720%1,200 mm
Refrigerant Ry
Capacity of compressor 225 kW
Relative humidity controller Automatic controller
Capacity - 60 m’*/min
Blower -
Power input 900 W
Type Shell and tube type (20 rowx5 column)
Evaporator 5
Surface area of tube 1.82 m
Type Shell and tube type (20 rowx6 column)
Condenser 3
Surface area of tube 219 m
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Fig. 2 Variation of dehumidification rate by relative humidity and
greenhouse temperature.
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Fig. 3 Variation of temperature and relative humidity of air in the
greenhouse in cultivating rose.
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Fig. 4 Variation of temperature and relative humidity of air at each
part of the dehumidifier during operation.
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