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ABSTRACT

The high-altitude and high-latitude regions of Gangwon-do are capable of summer
production of vegetables and fruits by utilizing the geographical and climatic characteristics of
low nighttime temperatures and large diurnal temperature differences compared to southern
region. The area of protected horticulture in Gangwon province is 3,224 ha in 2021. Fruits
and vegetables are produced on 2,860 ha which is over 85% of whole greenhouse. However,
70% of the total greenhouses are high-tunnel greenhouses, and 58% do not have heating
facilities, so passive environmental management is conducted focusing on heat-conservation
material. Although there are appropriate environmental management methods such as heating
and ventilation, they are not effectively utilized due to an insufficient monitoring system. The
mechanism of condensation in the greenhouse is a rapid rise in temperature after sunrise in
greenhouse, and low night temperature, and an increase in absolute humidity and dew point
due to transpiration of crops, resulting in condensation on surface with low temperatures. At
this time, if proper heating temperature setting or dehumidification through ventilation is not
performed, dew condensation occurs on covering materials and crops, especially fruits, which
have a relatively low surface temperature. It can be used for dehumidification through a
screen gap if anti-condensation covering material is applied and facilities for inducing and
discharging condensation. However, dew condensation on leaves and flowers inhibits the
transpiration and photosynthesis of crops and causes mold diseases and deformed fruits due to
poor pollination. Condensation on fruits causes fruit russeting and degrades fruit quality. To

suppress the occurrence of condensation, there is a method of raising the temperature of crops
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and ventilation facilities by using condensation
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such as fans
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through heating before sunrise, releasing humidity through minimum ventilation, and slowing
bottle after going to work. Therefore, by using the model fruit and estimation model, the
surface temperature of the actual fruit by fruit type and fruit size is estimated and compared
with the dew point to monitor the condensation condition of the fruit. This experiment was
conducted to develop and demonstrate a system that can remotely control greenhouse

down the rate of temperature rise. Some farmhouses hang a water bottle and use it to adjust
the heating temperature and ventilation timing by seeing dew on the surface of the water

cultivation environments
monitoring information.
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Typical NTC Thermistor (10kQ @ 25°C)

Temperature, °C

2 LM (Negative Temperature Coefficient Thermistor, Resistance 25C=10KQ)

CO, MM 2 QIMIA A/D Converting MCU

%

Wind speed(m/sx)
-

in
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time({second)

T 24 1.43m/sec

=

(DC 12V, 120mm)
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