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Abstract

Background and Objective: Due to climate change and the increasing global demand for energy,
there is a growing need to reconsider energy consumption approaches and enhance efficiency. One of
the proposed solutions in recent years is the implementation of green roofs, which have been shown
to positively impact energy consumption in buildings by reducing heat transfer, providing shading,
and controlling pollutants. The performance of green roofs is influenced by various factors, one of
which is the type of vegetation used. This study aims to investigate the effect of different vegetation
types on building energy consumption in cold climates.

Method and Materials: This research is a descriptive-analytical study. A one-story residential
building in Tabriz was selected for the study, and three types of vegetation—Vinca, Frankenia, and
Sedum—were chosen for the green roof. Energy simulations and evaluations of the building's thermal
behavior were conducted using DesignBuilder 7.0.2.004 software.

Findings and Conclusion: The results indicated that the use of Vinca, Frankenia, and Sedum
vegetation on the green roof reduced energy consumption by 4.2%, 3.9%, and 3.8%, respectively,
compared to a building with a conventional roof. Among the tested species, Vinca proved to be the
most effective green cover for extensive roof gardens in reducing building energy consumption.
Green roofs in Tabriz’s climate present a practical and sustainable solution for reducing energy
consumption in cold and dry climates. The results confirm the positive impact of green roofs on
building energy optimization in this climate.

Key words: Green roof, thermal performance, energy consumption, building, green cover, Tabriz city,eastern Azarbaejan
Province.
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