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1- Analytical Hierarchy Process
2- Heating, Ventilation, and Air Conditioning
3- Passive Design
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5- Life Cycle Assessment
6- U-value
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Extended Abstract

Introduction: Today, with the increase in population and urbanization, the demand for
the construction of high-rise residential buildings has increased significantly. This trend
has made energy consumption one of the main challenges in the construction industry.
As the largest energy consumers in the world, buildings have a significant contribution
to greenhouse gas emissions and environmental pollution. Fars Province, with its hot and
dry climate, needs effective solutions to reduce energy consumption in residential
buildings. This research aims to identify and prioritize the factors affecting the reduction
of energy consumption in high-rise residential buildings in Fars Province, focusing on
the selection of appropriate materials.

Materials and Methods: This research was conducted using the Analytic Hierarchy
Process (AHP) method and a combination of library and survey studies. Data were
collected through standard questionnaires that were completed by mass builders and
experts in the engineering system of Fars province. The main criteria included building
materials, construction methods, payback time, public acceptance and culture, and
architectural and urban planning laws and regulations. The data were processed with
Excel and MATLAB software, and the weight of each criterion was calculated by
performing pairwise comparisons. A discrepancy rate of less than 0.1 indicated the
reliability of the results.

Results and Discussion: The results of the research showed that the main criteria, in
order of priority, included payback time (weight 0.385), building materials (weight
0.245), and construction methods (weight 0.145) have the greatest impact on reducing
energy consumption. In the building materials section, thermal capacity (weight 0.359)
and thermal resistance (weight 0.254) were identified as the most important sub-criteria.
Passive design and the use of natural ventilation also received the highest weight in the
architectural regulations section. Also, economic factors such as construction fees and
final costs at the time of return on investment played a key role.

Conclusion: This study shows that the combination of building materials with favorable
thermal properties, smart and passive design, and economic policies can lead to reduced
energy consumption in high-rise residential buildings in Fars province. Practical
suggestions include the development of mandatory regulations for the use of optimal
materials, providing financial facilities, and education and culture to increase public
awareness. The results of this study can be used as a framework for decision-making by
engineers, designers, and policymakers towards the construction of sustainable
buildings.
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