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Abstract

In recent years, changing construction patterns and disregard for sustainable design principles have led to a
decrease in thermal comfort in buildings and an increase in dependence on fossil energy sources. This
dependence, while reducing energy sources, has led to an increase in greenhouse gases and a threat to
environmental sustainability. In such circumstances, optimizing energy consumption in the building sector,
which accounts for nearly 40 percent of the country's total energy consumption, is an undeniable necessity. This
research aims to identify and prioritize the parameters affecting energy consumption in residential buildings,
using the Analytic Hierarchy Process (AHP) method and within the framework of sustainable design. In this
regard, a four-story building in Tehran was selected as a study sample and conventional and optimal construction
scenarios in terms of energy consumption, including thermal insulation, the use of double-glazed windows, and
sloped roof design, were compared. Expert Choice software and expert opinions were used to prioritize the
effective parameters. The results showed that the window-to-wall ratio (WWR) with a weight of 0.36 had the
greatest impact on reducing energy consumption, followed by the insulation of the outer shell and the number of
building facades. On the other hand, parameters such as the number of residents and the number of floors had the
least impact. Also, a numerical comparison of the two scenarios indicated that in the optimal design, the annual
electricity and gas consumption would be reduced by about 23% and 32%, respectively. The findings of this
study, while confirming the vital role of physical design in energy consumption, show that the simultaneous use
of optimization techniques and multi-criteria decision-making tools can be the key to achieving low-energy and
environmentally friendly buildings.

Keywords: Energy consumption optimization, Analytic Hierarchy Process (AHP), Sustainable design, Zero
energy building, Sustainable development, Residential buildings
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