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Abstract: This research has evaluated the reduction of embodied energy consumption in the building (energy consumed
during construction) and comparing it with energy consumption during the exploitation period (electricity consumption).
First, according to field and library studies, influential independent variables are explained. Then the Embodied energy
of a building in hot and dry climate in Shiraz city is calculated after modeling in Excel software. The results in this article
include two parts: theoretical results that are the product of literature review and experimental results that are obtained
from calculations and analyzed. The results of this research show that the Embodied energy of each square meter of the
sample building in the architectural sector is 1.8 megajoules per square meter and the results show that these variables
change the Embodied energy between 0.3 and 3.75 megajoules per square meter. As it is known, the embodied energy
during the construction of a building with an area of 1080 square meters is equal to three years of electricity consumption
of a building. This research also shows that architectural efficiency can reduce the Embodied energy of the building in
the construction industry.

Keywords: Embodied Energy, architectural design, building materials, architectural solutions, consumed electricity

JCDSA, Vol. 2, No. 4, Winter 2025 Online ISSN: 2981-1295 Journal Homepage: https://sanad.iau.ir/en/Journal/jcdsa
Received: 2024-09-14 Accepted: 2024-12-31 Published: 2025-03-20

Zinali, A ., Haghpanah, M ., "reduction of Embodied energy and comparison with the
consumed electricity (A case study of Shiraz city)", Journal of Circuits, Data and Systems

CITATION Analysis (JCDSA), Vol. 2, No. 4, pp. 70-79, 2025.
DOI: 10.82526/jcdsa.2025.1183872
COPYRIGHTS ©2025 by the authors. Published by the Islamic Azad University Shiraz Branch. This article

is an open-access article distributed under the terms and conditions of the Creative
) Commons Attribution 4.0 International (CC BY 4.0)
BY https://creativecommons.org/licenses/by/4.0

* Corresponding author



mailto:zinaliazar@gmail.com
mailto:mar.haghpanah@gmail.%20com
https://creativecommons.org/licenses/by/4.0

The effect of climatic design of the building .../ Zinali and Haghpanah

Extended Abstract

1-Introduction

Given the high energy consumption of buildings in Iran
and the fact that no research has been conducted on
reducing latent energy by utilizing architectural design in
residential buildings in the hot and dry climate of Shiraz,
the present study aims to fill this research gap. Background
studies show that although a number of variables can
reduce the energy during operation and electricity of a
building, they significantly increase the latent energy of
the building, so it is necessary to address this important
effect. The ultimate goal of this study is to help
construction workers, including architects, to present
designs that, given the high volume of construction in the
country, in addition to observing all the principles of
architectural design, also reduce latent energy. Therefore,
the hypothesis that strategies for reducing latent energy
during operation increase latent energy is proposed and the
question will be answered: What effect do practical
strategies for reducing latent energy during operation have
on latent energy?

2-Methodology

The type of research in this study is applied and the method
of collecting field and library information is used. The data
analysis method is quantitative and based on statistics and
tables. The analysis in this study is of a quantitative
explanatory type. In explanatory analysis, the cause and
effect relationships between independent and dependent
variables are discussed and examined, and the researcher
confirms or rejects the cause and effect relationships
between variables and Embodied energy by rejecting or
confirming statistical hypotheses, and after analysis,
solutions are explained. In this study, a review of the
research literature has been used to select the method of
calculating the Embodied energy of materials and
implementation details and selecting variables. First, the
Embodied energy of the building is calculated in Excel
software. Then, the Embodied energy of the entire
building is compared with the changes in the energy
reduction variables during operation, and then the analysis
is performed. According to the research literature, the
components of energy consumption reduction during
operation in climate design are considered as independent
variables and Embodied energy as dependent variables.

3-Results and discussion

In this study, to prove the hypothesis, after reviewing the
research literature, the design variables effective on

reducing energy during operation in hot and dry climates
were determined. In order to determine the effect of the
variables on the total Embodied energy in the building
under study, it was necessary to calculate the total
Embodied energy of the building, and then in the table
designed in Excel, the research variables could be changed
each time and the Embodied energy results extracted. This
was done by examining 8 variables. The total Embodied
energy of the building under study, calculated in Shiraz
with an area of 1080 square meters, was 1944
(Gigajoules), and the Embodied energy per square meter
of the building was 1.8 Gigajoules. In examining the
energy consumption variables during operation and
Embodied energy, the following results were obtained.
Thermal insulation, double-glazed glass, glazing, and pilot
lights reduce energy consumption, but increase Embodied
energy in the building. Reducing the surface area of
external walls, reducing the surface area of openings, and
building density reduce Embodied energy and reduce
energy consumption. Variables such as building
orientation and opening orientation reduce energy during
operation but have no effect on the latent heat.

4-Conclusion

The results show that the research variables cause the
Embodied energy to change between 0.3 and 3.75
megajoules per square meter. The researcher, in examining
the electrical energy consumption of a building and the
Embodied energy, has concluded that the Embodied
energy during the construction of a building with an area
of 1080 square meters is equal to the three-year electricity
consumption of a building. Therefore, according to the
research objectives, the following solutions are effective
in the Shiraz climate.

1-Architects can calculate the effect of increasing spaces
and areas according to the Embodied energy table of the
building and avoid additional spaces and details in the plan
and provide solutions in the design that reduce the energy
during operation and Embodied energy.

2-The porch and central courtyard in this climate, although
they reduce the energy during operation, significantly
increase the Embodied energy of the building.

3-In the study of climate design, the use of windows with
fewer surfaces and external walls with fewer surfaces and
a dense plan reduces energy during operation and reduces
the Embodied energy of the building.

4-The use of multi-pane glass and thermal insulation
reduces energy during operation but increases the
Embodied energy of the building, but this increase in
Embodied energy is not significant.
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