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Introduction

The construction industry is one of the main components of the economy of any
society around the world, but it has significant and negligible effects on the environment,
the economy, and society. The construction industry is one of the largest consumers of
energy, raw materials, and water; It is also one of the most polluting industries.

During construction, the construction industry uses billions of raw materials, or about
40% of the world's raw materials such as stone, pebbles, sand, and 25% of the world's
raw wood, each year. It is worth noting that this industry accounts for about 40% of energy
consumption and 16% of world water consumption. Statistics and current trends show
that carbon dioxide emissions from buildings 2035 will reach 42.4 million tons worldwide
2035. Today, the construction industry and construction, in general, are looking to adopt
green building strategies and policies to alleviate some of the sustainable concerns such
as carbon dioxide emissions and fossil fuel-based energies that cause global warming.

Green buildings are constructed using building information modeling (BIM)
technology. The LEED rating system is one of the rating systems in the United States that
has been used to score construction projects in this study. In this study, two ordinary and
green residential construction projects located in the north of Tehran have been studied
using the LEED evaluation and scoring system. It is worth mentioning that in this
research, thermal comfort and energy analysis of the two types of buildings have been
studied and compared, and finally, they have been scored using the LEED scoring system.

The purpose of this study is to help decision-makers in the concept stage of the
project to obtain the necessary information about the degree of sustainability of the
building to be implemented so that they can make the right decisions, better choices, and
alternatives to achieve a sustainable design.

Methodology

How to work in this study is that the project is designed in a BIM environment in
Revit software that all the required data was entered as input to the software and applied
to the project. Then, using the Insight 360 plugin, which is the energy analysis engine of
Revit software, energy analysis was performed on both models and the analysis results
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were extracted. A database of elements, components, and materials used within Revit
BIM was created.

Two types of buildings have been used in the period of operation of the life cycle of
a building by the BIM method. Also, through its integration with a sustainable design, the
possibility of energy analysis and sustainability during the operation of the life cycle of
buildings are examined and evaluated. Two models are proposed, one based on the design
process of green buildings and the other model that lacks green elements in terms of
studying ecological and environmental impacts through the analysis of sustainability
components, and potential valid points are listed.

This research focuses on the conceptual design phase of the project. With the help of
BIM technology, two types of buildings in the northern part of Tehran, one of which is a
building compatible with an environment-friendly with the characteristics and criteria of
a green (sustainable) building and the other building without sustainable design as a new
architectural structure. Both structures are designed and implemented in a specific
geographical climate and the same climatic conditions and are in the operation stage.
They are compared, analyzed, and finally, the evaluation of the two models is done
through the LEED evaluation system.

In this study, BIM technology, energy analysis software, and LEED evaluation
system were combined in the conceptual design phase to determine how successful the
construction project under design can be in achieving sustainable architecture and green
building and the benefits that can be gained from the system. How much is the LEED
rating and how much credit can it get from the LEED.

Results and Discussion

Using a combined model obtained from LEED and BIM, the designed project was
evaluated. This model is such that according to the latest version of the LEED system, in
the Excel software environment, LEED headings and items that are included in each
chapter along with the number of points that can be obtained from each section or what
sections are required to be implemented as Tables were prepared. Scoring was done
manually and according to the booklet, the instructions of each section of the topics, if
provided in the designed project, gained its own score. By entering the score of each
section, the total score was obtained and it was determined what credit both types of
buildings gained from the LEED evaluation system.

One of the most practical indicators for examining air temperature conditions in
terms of comfort is the Oleg bioclimatic table. In Oleg, the temperature range is between
21 and 28 degrees Celsius. The output results of the native Tcic software were used to
analyze the bioclimatic diagram of Oleg using 5-year statistical data. The results obtained
from the Oleg chart showed that the residents of both buildings are in their comfort zone
in summer in July, August, September at night, and October during the day. In other
words, residents feel comfortable in the shade when the airspeed is imperceptible, i.e.,
less than one meter per second. About the green building under study, by creating a
canopy and console in the southern part of the building and creating a green space on the
balcony of the floors in the northern part of the building, air cooling has been done
naturally, but in a normal building due to urban planning criteria for a passage width of
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fewer than 12 meters The balcony was not possible.

In a comparative analysis of the energy of the two types of buildings, it was observed
that the parts of the facade that move towards the green color are the parts that receive
more light and, consequently, receive more energy.

Conclusion

Evaluating and analyzing the results of Olgi and energy diagrams in both buildings,
it was shown that in the green building, by creating depressions in the perimeter of the
building and designing the canopies, it was determined that in hot seasons, these surfaces
refract from sunlight by breaking. Prevents maximum solar energy inside the building,
which leads to energy savings by reducing the use of heating and cooling devices. In a
typical building without a canopy on the facade of the building with high-temperature
windows for the period of one year can be annoying for residents, so that for indoor air
conditioning may need to use the high capacity of these refrigeration devices.

Finally, it was shown how credited each building was to the LEED system.
According to the obtained results, during the optimal design process, it was observed that
most of the points obtained from LEED are related to the energy and atmosphere sector.
The total number of points obtained from the LEED system for the green building was a
total of 42 points and for the normal building was 17 points, at the end of which the green
building (Viva Yucc) was able to obtain the US Green Building certification.
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