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"Providing thermal comfort for residential buildings during hot seasons™ causes
high electricity consumption, which subsequently leads to pollution, climate
change, and resource depletion. This issue poses a particular challenge in hot and
arid climates due to the substantial water consumption required for evaporative
cooling using conventional systems, namely evaporative coolers. To address this
challenge and achieve thermal comfort while reducing water consumption, it is
essential to consider cost-effective and minimally equipped systems for buildings
through the implementation of simple measures. Therefore, a hybrid system
suitable for this climate is proposed to fulfill the research objectives. To evaluate
the performance of the proposed system, an experimental study was conducted in
two similar rooms. Environmental indicators such as temperature, relative
humidity, and air velocity were monitored using relevant sensors for five
consecutive days (24 hours per day) in these rooms. In the first section, the
condition of the two similar rooms was examined. In the second section, the
proposed hybrid system was installed in one of the rooms, and its performance

Keywords: was compared to that of a one-sided natural ventilation and evaporative cooler.
Hybrid systems, | |y the first section, it was determined that the rooms had similar environmental
Thermal " . L . .

comfort, conditions, e_md_ one-sided r)a'_[ural _ventllatlon and evaporative cooling based on
Evaporative natural ventilation had a minimal impact on the room conditions. In the second
cooling, section, the hybrid system proved its efficiency. When the outdoor temperature
Water averaged from 30 to 32°C, the proposed hybrid system was capable of reducing
conservation, the indoor temperature by an average of 5.5°C while increasing the indoor relative
Energy humidity by 16-18% compared to one-sided natural ventilation. Despite the lower
efficiency, temperature fluctuations of the hybrid system, the evaporative cooler
S?;Z?S arid demonstrated further temperature reduction (up to 8°C) and increased the relative

humidity (by 23%), leading to the excessive cooling of the space during a
decrease in heat intensity. In other words, occupants attempt to control the indoor
temperature using natural ventilation, resulting in significant energy waste and
depriving the residents of thermal comfort. Although thermal comfort conditions
were not met during limited hours, this system creates relative cooling and thus
results in a remarkable 96% reduction in water consumption and a 74% reduction
in electricity consumption compared to an evaporative cooler. In other words, it
reduces water consumption from 290 liters/day to a maximum of 10 liters/day.
Additionally, the system reduces electricity consumption from 10 kwh to 2.6
kwh.
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