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This research aims to develop a greenhouse equipped with an evaporative
cooling system to regulate temperature and relative humidity, followed by an
evaluation of the system's cooling effectiveness. The testing greenhouse has
dimensions of width of 4 m, 8 m of length, and 3 m of height, featuring walls and a
roof covered with polyethylene plastic. Additionally, the curved roof is outfitted with
camouflage netting. Deploy an evaporative plate cooling system, comprising a water
evaporation plate measuring 1.8 x 3.6 m? with a thickness of 0.15 m, a 370 W water
pump, two 27 W ventilation fans, and four 190 W exhaust fans. The climate control
system utilizes an Arduino microcontroller board to receive data on dry bulb
temperature and relative humidity values from the DHT22 sensor and processes the
information. Test results for the ability to reduce temperature, increase humidity, and
enhance the cooling efficiency of the greenhouse revealed that the evaporative pad
cooling system was able to lower the temperature inside the greenhouse to be
approximately 4-8 °C lower than outside the greenhouse. It also increased the relative
humidity inside the greenhouse by approximately 24-44% RH higher than outside the
greenhouse and demonstrated an average cooling efficiency of 78%. The three types
of temperature and relative humidity control systems are the temperature control
system, relative humidity control system, and temperature and relative humidity
control system through the vapor pressure deficit (VPD). The control values were set
at a temperature of 25 °C, a relative humidity of 70% RH, and a VPD of 0.85 kPa,
respectively. It was found that greenhouses using temperature and relative humidity

control systems through VPD maintained temperature and relative humidity values

within the greenhouse that are most suitable for growing crops. {/%
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