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Aims: In light of climate change and global warming, energy conservation in the
cooling sector has become a prominent research focus in the present era. The primary
objective of this research is to reduce energy consumption in the cooling sector of
existing high-rise residential buildings in Qazvin, Iran. This is achieved by optimizing
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various design parameters of the building envelope including glazing type, window
shading, roof shading, and thermal insulation of external walls.

Methods: This research employs a mixed-methods approach, combining qualitative
research, theoretical framework and quantitative research, energy simulation using
DesignBuilder.

Findings: A sensitivity analysis is conducted on three parameters, encompassing 23
variables applicable to the existing building to simultaneously assess their impact on
cooling load. The optimal solution for the variables is selected based on their high
impact coefficient and their ability to minimize cooling load. For each variable, various
scenarios are considered, and the optimal variable is determined through parametric
analysis. These optimal variables are then integrated into the existing building model
to propose an energy-efficient model for similar buildings.

Conclusion: The findings indicate that the final model, referred to as the optimized
building, achieves a cooling load reduction of approximately 45.47%. This reduction in
energy consumption lowers the emission of greenhouse gases associated with energy
use, which contributes to global warming. Additionally, this reduction enhances
thermal comfort conditions.

Keywords: External shell, thermal performance, sensitive analysis, cooling load, parametric
analysis.
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Temperatures, Heat Gains and Energy Consumption - SITE, Building 1
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Temperatures, Heat Gains and Energy Consumption - SITE, Building 1
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