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Abstract

In Iran, to provide cheaper energy to industry and society, a portion of the energy production costs is subsidized
from public revenues. Furthermore, the waste of produced energy, in addition to significant financial losses, inflicts
undeniable damage on the national and global environment. This research investigates the impact of various building
materials on energy consumption by examining the amount of energy wasted in a 5-story residential building using
DesignBuilder software. The results show that using foam concrete, as opposed to pumice, results in 789 kilowatt-
hours less energy consumption (total electricity and gas consumption) per year. Additionally, using foam concrete
instead of pumice can save 1% in annual energy costs.
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Primary energy consumption

Primary energy consumption is measured in terawatt-hours, using the substitution method.
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Data source: U.S. Encrgy Information Administration (2023); Encrgy Institute - Statistical Review of World Encrgy (2024)
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Energy use per person

Measured in kilowatt-hours per person. Here, energy refers to primary energy using the substitution method.
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Data source: U.S. Energy Information Administration (2023); Energy Institute - Statistical Review of World Energy (2024); Population
based on various sources (2023)
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Energy intensity

Energy intensity is measured as primary energy consumption per unit of gross domestic product (GDP), in
kilowatt-hours per dollar. GDP is adjusted for inflation and differences in the cost of living between countries.
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13 CFD (Computational fluid dynamics)
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-ANSI/ASHRAE Standard 140-2001 [18].
- HVAC BESTEST Part 1 - Tests E100 to E200 [19].
- ANSI/ASHRAE/ACCA Standard 183-2007 [20].
-ANSI/ASHRAE Standard 140-2017 [21].
-ANSI/ASHRAE Standard 140-2017 [22].
-ANSI/ASHRAE Standard 140-2017 [23].
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-Space-Cooling Equipment Performance Analytical Verification Tests CE100 to CE200 [24].
-ANSI/ASHRAE Standard 140-2017 [25].
-HE100 to HE230 DesignBuilder v6.1 with EnergyPlus v8.9 [26].
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