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Buildings are the primary consumers of energy in the country,
accounting for approximately 30-50% of total energy consumption. In
our country, around 33% of energy is allocated to residential,
commercial, and public buildings. The objective of this study is to
examine the impact of a building's orientation on its energy
consumption. The research is focused on the common 4 and 5-story
residential buildings in District 5 of Tehran, specifically on Ferdous
Sharq Blvd. The research adopts a descriptive-analytical methodology
based on both organizational and field data collection. Six similar
residential blocks in different lighting positions were selected to gather
data. These blocks share identical characteristics in terms of land area,
infrastructure area, number of floors, heating and cooling systems, and
other factors. The only distinction among them is their location within
a passage. Subsequently, Design Builder software was employed to
simulate and compare their energy consumption. The findings of the
research reveal that the average energy consumption, with a precision
of 98%, for the northern blocks is 7,261 kilowatt hours per square
meter per year, while for the southern blocks it is 11,247 kilowatt hours
per square meter per year, and for the overall blocks it is 5,254 kilowatt
hours per square meter per year. This is approximately three times the
ideal building's energy consumption. The northern blocks consume
about 5% more energy than the southern blocks. A block that receives
light from three sides (north, south, and west) consumes about 11%
more energy than the average, whereas a block that receives light from
two sides (north and south) consumes about 5% less energy than the
average. The north blocks have an energy label of D, whereas the south
blocks, except for the end block that receives light from three sides
(north, south, and west), have an energy label of C. Consequently, the
south blocks generally demonstrate better energy consumption
performance.
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| Extended Abstract |

Introduction
The energy issue in our country has been neglected for a considerable amount of time,

lacking the attention it truly deserves. Government subsidies, both overt and covert, have
hindered the public from fully appreciating the value of energy in its various forms. A
substantial portion, approximately 40%, of our total energy consumption is attributed to the
domestic and commercial sector. This energy is utilized during both the construction phase
as latent energy, and during operation as building energy consumption. Amongst the
components of building energy consumption, heating and cooling systems, the primary
energy consumers, hold particular importance. Thus, it is essential for scientific research to
commence by comprehending the current situation and the extent of energy consumption in
residential buildings. Armed with this knowledge, more accurate assessments, planning,
implementation measures, and solutions can be devised. Failure to address this issue will not
only result in increased energy consumption, but will also significantly amplify the cost of
urban living. Therefore, it is crucial to direct subsidies towards specific targets and gradually
phase them out in the energy sector, as this will impose considerable pressure on urban
residents in the future. Consequently, focusing on various indicators of residential buildings,
such as location, can aid in tackling this issue. The objective of this research is to investigate
the impact of a building's location in relation to neighboring buildings and passages on
energy consumption in District 5 of Tehran. By understanding the current state of this
indicator in existing buildings, strategies for compliance in future constructions can be
formulated. The primary research question is: What influence does a building's location have
on energy consumption in terms of neighboring buildings, passages, and lighting fronts?

Material and Methods

The research method employed in this study is descriptive-analytical. It is an applied
research method, aimed at addressing specific practical purposes. Both organizational and
field techniques were used to collect the data. The statistical population under study
consisted of 4- and 5-story apartment blocks situated on Sharq Ferdous Boulevard in District
5 of Tehran. Due to the large number of such buildings, a sample size of six residential blocks
was selected for investigation. These six blocks were chosen to be as similar as possible in
terms of land area, infrastructure, number of floors, heating and cooling systems, and other
characteristics. The only difference among them is their location within a passage, resulting
in varying lighting conditions. Subsequently, their energy consumption was calculated and
compared using simulation in the Design Builder software.

Results and Discussion
This research study examines the impact of building location in relation to neighboring

buildings and access to public transportation on energy consumption in Tehran, with the
objective of evaluating its efficacy. Generally, residential buildings in Tehran consume a
significantly higher amount of energy compared to the optimal standard of 14,253 kilowatt
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hours per square meter per year. On average, they consume 254 + 5 kilowatt hours per square
meter per year with an accuracy of 98%, and 254 + 6 kilowatt hours per square meter per
year with an accuracy of 95%, resulting in an average energy rating of D. According to the
International Energy Agency, Iran is ranked among the top countries in terms of energy
subsidies, with an annual expenditure of approximately $70 billion, equivalent to around
15% of the GDP. This includes approximately $25 billion on gas subsidies and $16 billion
on electricity subsidies. The energy consumption of typical residential buildings during the
operational phase was analyzed using Design Builder software. Gas consumption averages
at 1,175 + 10 kilowatt hours per square meter per year for northern blocks (with an accuracy
of 98%), 1,157 + 10 kilowatt hours per square meter per year for southern blocks, and 1,166
+ 6 kilowatt hours per square meter per year for all blocks. Northern blocks consume
approximately 10% more gas than southern blocks, with block F having the highest
consumption (approximately 13% above the average) and block D having the lowest
consumption (approximately 14% below the average). Electricity consumption averages at
85 + 5 kilowatt hours per square meter per year for northern blocks (with an accuracy of
98%), 89 + 5 kilowatt hours per square meter per year for southern blocks, and 387 * kilowatt
hours per square meter per year for all blocks. Northern blocks consume approximately 4%
less electricity than southern blocks, with block D having the highest consumption
(approximately 16% above the average) and block B having the lowest consumption
(approximately 5% below the average).

Conclusion
The research findings reveal that the average energy consumption for northern blocks is

7,261 kilowatt hours per square meter per year, with an accuracy rate of 98%. For southern
blocks, the average energy consumption is 11,247 kilowatt hours per square meter per year.
When considering all blocks combined, the average energy consumption is 5,254 kilowatt
hours per square meter per year. These figures are approximately three times higher than the
ideal building standard. Notably, northern blocks consume about 5% more energy than their
southern counterparts. Furthermore, blocks that receive light from three sides (north, south,
and west) consume approximately 11% more energy compared to the average consumption.
Conversely, blocks that receive light from two sides (north and south) consume about 5%
less energy than the average. The majority of southern blocks are assigned a C energy label,
except for those located at the end and exposed to light from three sides, which receive a D
label. In summary, the energy performance of southern blocks is generally better than that of
northern blocks. From these findings, it can be concluded that residential blocks with
improved visibility and fewer obstructions from neighboring buildings exhibit enhanced
energy consumption. Consequently, the significance of a building's location in relation to
neighboring structures should be emphasized and adequately monitored in urban planning

and architectural principles, particularly in Tehran.
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