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Study of using an evaporative cooling system with wetted columns
for greenhouse in Iran

Mojtaba Soltaninejad'*, Hamid Mortezapour?,Kazem Jafari Nagimi®,

1- Department of Biosystems Engineering, Faculty of Agriculture, Shahid Bahonar University of Kerman, Kerman,lran
2 -Department of Biosystems Engineering - Faculty of Engineering - Bozorgmehr University of Qaenat - Qaen- Iran.
3- Department of Biosystems Engineering, Faculty of Agriculture, Shahid Bahonar University of Kerman, Kerman,lran

Abstract

Greenhouse cultivation and production, despite the reduction of water consumption and high profitability, due to the hot and dry
climate of Iran, the energy demand for cooling systems increases. The choice of cooling systems directly affects the amount of
energy consumed and the emission of polluting gases. With the aim of reducing energy consumption required for cooling
greenhouses, an evaporative cooling system equipped with wetting columns modeled wind tower and solar chimneys was simulated
in TRNSYS software for a greenhouse with area of 10 m2 and thermal behavior, environmental effects and its economic results
were investigated for a period of 6 months in spring and summer. The results show that the cooling load required for cooling the
greenhouse in the hottest days of the year is 9.5 kWh. The proposed cooling system was capable of producing 1.5 kWh of cooling
load and its cooling share for cooling the greenhouse was calculated and estimated at an average of 27.3%. For each square meter
of the greenhouse, in a 6-month period, more than 285 kWh were saved in electricity consumption and the production and release
of 188.3 kg of pollutants was prevented. The reduced costs as a result of benefiting from this system brought the investment return
period of equipping the greenhouse with the proposed system to 3.7 years. Also, the simulation results showed the better performance
of the evaporative cooling system equipped with wetting columns in cities with low relative humidity such as Yazd and Kerman.
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