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Abstract
Today, the use of solar energy is one of the most effective strategies for reducing energy consumption in buildings.
Among the practical approaches in this field is the use of Trombe walls. The purpose of this study is to identify methods
for improving the thermal performance of Trombe walls, enhancing indoor thermal comfort, and reducing heating and
cooling loads throughout the year by incorporating phase change materials (PCMs). This research employs a quasi-
experimental method, using the DesignBuilder software to simulate a real case study in a cold and dry climate,
comparing two types of Trombe walls: a traditional Trombe wall and one integrated with PCMs. The results indicate
that a 30 cm thick concrete wall with a thermal resistance of 0.65 (square meter kelvin per watt) and a time lag of 7
hours and 12 minutes represents the optimal configuration for a traditional Trombe wall, reducing heating, cooling, and
primary energy consumption by approximately 20%, 14%, and 8%, respectively.In the hybrid Trombe wall with phase
change materials, the heating, cooling, and primary energy consumption were reduced by 51%, 11%, and 15%,
respectively. These findings highlight the high efficiency of PCMs in Trombe walls in reducing heating loads.
Incorporating phase change materials can enhance indoor thermal comfort and reduce energy consumption throughout
the year compared to traditional Trombe walls.
Keywords: Trombe wall, phase change material, cold and dry climate, energy efficiency
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. Heating Set-Point

. Heating Set-Back

. Cooling Set-Point

. Cooling Set-Back

. COP: Coefficient of Performance
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