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Introduction

Concurrent with the rapid increase in energy consumption, concerns regarding
production problems, the depletion of energy resources, and severe environmental
impacts (ozone layer depletion, global warming, climate change, etc.) have grown
worldwide. Today, energy efficiency in buildings is the primary goal of energy policy
at regional, national, and international levels. Achieving sustainable development at the
national level requires minimizing buildings' environmental impact by reducing energy
consumption. Current methods and techniques for simulating building energy are time-
consuming and inefficient. Furthermore, a lack of high interoperability between
theoretical and actual energy data is among the main challenges of these methods. The
design stages of the building envelope play a crucial role in the building's lifecycle
performance in terms of resources, energy consumption, and lifecycle costs. Analyzing
a building's energy performance during the building envelope design stages requires
access to specific information such as material properties and environmental conditions.
Such information is one of the determining factors of a building's energy performance.

Jiang et al. (2020) empirically studied the amount of solar energy received on walls with
brick and wooden facades. Their results indicated the significant influence of building
facade material on the building's energy consumption. Olusola et al. (2011) examined
the effects of solar energy storage in the building envelope on reducing energy
consumption in cold climates. Hyun et al. (2017) conducted an empirical analysis of the
impact of the solar reflectance coefficient of painted facades on the building's thermal
load. Their research results showed that if the building's exterior facade is covered with
gray paint, the building's heating load decreases compared to a facade covered with
white paint, while its cooling load increases. (Madalanao et al., 2015). Using numerical
simulation, they analyzed the effect of exterior facade material on the annual energy
consumption of a building in the climate of Milan, Italy, studying concrete facades,
aluminum facades, glass facades, and facades with vegetative cover. Also, Patrina
Bahar and colleagues (2019) numerically and experimentally investigated the impact of
using vegetative coverings on the building's external envelope. The results of this
research showed that using vegetative coverings reduces solar energy absorption and
the summer cooling load, while this can increase the building's winter heating load
(Sevring et al., 2016). Research has shown that by selecting appropriate materials for
the building facade, condensation in ceiling cooling systems in the climate of [city
name, likely missing from original] can be prevented. According to these studies, it can
be concluded that building envelope design can play a significant role in the energy
consumption of tall buildings.
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Researchers believe that inadequate compatibility due to the complexity of data
exchange between building envelope design and building energy simulation hinders the
effective use of energy performance analysis in the early design stage. Energy efficiency
in new buildings can be influenced by adopting an integrated approach to building
envelope design. Building Information Modeling (BIM) is a suitable solution for
extracting data such as daylight or energy in different zones. Building Information
Modeling involves the digital representation of a building's physical and functional
characteristics. It is used as a shared source of reliable information about a building's
facilities for decision-making throughout its entire lifecycle from inception onward.
Based on the literature review, the main potentials and added value of adopting BIM
technology in the energy sector have been recognized, which can include building
performance analysis (Park et al., 2018), integrated design and building performance
analysis (Remjai et al., 2020), assisting in building performance analysis during early
design stages (Savaros, 2020), improving design quality and reducing resource
consumption (Shin et al., 2015), energy efficiency and greenhouse gas emission
reduction (Salmon et al., 2013), reducing energy and resource consumption (Bossing et
al., 2015), improving design quality and energy efficiency (Van and Cheng, 2017),
improving design quality and energy efficiency (Zhang et al., 2013), and improving
design quality and energy efficiency (Choi et al., 2012). Therefore, it can be concluded
that Building Information Modeling plays a significant role in optimizing energy
consumption in tall residential buildings, and alongside building envelope design, this
system can be utilized to enhance energy efficiency—a topic that has received less
attention in previous research, and the role of BIM in improving energy-efficient
patterns for residential building envelopes has not been the focus, a research gap that
will be addressed in this study.

Conclusion

The construction industry is considered one of the major consumers of energy among
economic sectors in the country, and managing and reducing energy consumption is one
of the main necessities of the energy sector. Inappropriate design and construction, non-
standard materials and equipment, the materials used in buildings, and improper
selection of building envelopes such as windows and insulation systems are among the
most important factors for the high intensity of energy consumption in buildings.
Implementing the aforementioned measures reduces the share of internal energy losses
from each component of the building shell. The efficiency of materials is determined
by thermal resistance, thickness, and density parameters. At first glance, one might
expect that the higher the thermal resistance of a wall, the lower its energy consumption




4

Sournal of Slamic At Qdtudbes
Issue 53, Volume 21, March 2024

will be. However, by changing the thickness of layers and the density of materials, its
thermal inertia changes, which will also affect the heat transfer of the materials.
Therefore, to consider all the parameters affecting heat transfer, using Building
Information Modeling, which also has the capability to model building layers
separately, will greatly assist in more accurate and comprehensive energy estimation.
The impact of reduced energy consumption from using energy-saving methods in multi-
story buildings over their lifespan leads to a high figure. For this reason, when
considering the savings from additional costs due to higher energy consumption, the
higher initial cost for purchasing and installing materials with better energy
performance is justified.
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