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Abstract(300 word limit)
As living standards continue to rise, there is an increasing demand for thermal comfort in buildings, which raises energy consumption, especially in severe climates. Passive systems have received much attention since they may give the necessary level of comfort while being environmentally beneficial. The Trombe wall, a passive heating idea for cold climates, is the best way to reduce energy consumption since it captures solar energy that will later be transferred to the interior space. While it can raise indoor temperatures in the heating season, it produces excess heat in the cooling season, which makes summer comfort less pleasant. Several measures should be adopted to prevent overheating and maintain a balance between heating and cooling throughout the year. Phase Change Materials (PCM) must be utilized to incorporate a light storage wall into the Trombe wall while keeping a tolerable interior temperature owing to their ability to maintain the indoor temperature and store energy in the form of latent heat. A 3 cm air gap, a 0.9 m sunshade, and RT 28 HC product with a melting temperature range around (27 - 29 °C) as paraffin PCM were the best options employed in a Trombe wall for a semi-oceanic climate to reduce the energy demand. The annual energy consumption for the reference single-room house decreases from 1285.6 kWh to 733.18 kWh when vents are added to the PCM Trombe wall, which results in a savings of 42.97%.
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