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The development of modern technologies has become a common global
infrastructure and priority due to its environmental, economic, and social
benefits. Due to population growth, the artificial environment's expansion, and
the shift to architecture and interior design, the demand for energy for various
uses is increasing daily. Therefore, intelligent use of renewable energy is
essential in improving sustainability and energy efficiency in architectural
design. The present study aims to evaluate the feasibility of using new
technologies such as light bulbs in architectural design, emphasizing increasing
the efficiency of renewable energy (sunlight) in the Arian Tower of Hamadan.
The purpose of applied research is quantitative, and the method of data analysis
is combined, descriptive-analytical and simulation. Data collection is by field
surveys in the Arian Tower space and data collection by means such as luxury
meters. Using the design software of Builder and EcoTect, the role of light
bulbs in the provision of natural light in Arian Tower is investigated. Surveys
of the building unit show that the plan's interior receives no natural light, which
increases energy consumption due to the lighting of lamps to provide light. By
installing an optical ledge, one of the methods of using renewable energies, an
attempt was made to bring the light to the depth of the plan, and the system
performed well in its task and received a certificate from Greenstar. Finally, it
was concluded that the use of light bulbs significantly reduces the load of cold
and heat and especially increases the load of light.
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Extended Abstract

Introduction

Natural sunlight, like renewable energy, is one
of the elements that significantly impact the
nature of the interior of the building [1]. We
can direct the light into the building clearly and
distinctly, thus creating areas of light and
darkness, dividing the integrated space into
separate sections without separating elements
and materials [2]. Another way is to use light to
intensify a goal, such as showing a high space.
In the Pantheon, for example, light coming in
from a skylight in the center of the temple
dome makes the darker interior more vertical
and elongated. As we know, light in the dark
carries messages and signals for human beings.
This feature can be used to specify the input
and output paths of dark spaces free of indoor
light. In this way, in a semi-dark environment,
a person can identify his path and position in
the interior by observing a light source at the
entrance, which is a guide [3].

Therefore, this research begins with the
guestion of to what extent is it possible to use
new technologies such as light bulbs in
architectural  design with emphasis on
increasing the efficiency of renewable energy
(natural sunlight)?

Methodology
The approach of the article is "explanatory" and
"exploratory," and the present study is of an
applied nature; Therefore, the research method
of the present article is "documentary method,"
"descriptive method," and "simulation," which
has used the tools of library studies and
documents available on sites and Internet
portals and theoretical studies and Persian and
English articles and publications in this regard.
Is. Due to the need to check the level of
lighting in the interior of the office building,
observing and using tools such as lux meters
can help in the design process, and employing
interviews and surveys of employees can
increase the level of satisfaction with the level
of natural light. Identify and help determine and
explain design strategies.

Using modeling software such as design
blades and modeling, the actual conditions for

the building can be simulated and how the
building will function after construction. The
effects of design solutions on critical
parameters, including  building  energy
consumption and carbon dioxide emissions, can
also be carefully examined. Finally, by
comparison and analysis, it is possible to design
a building with energy efficiency, with the most
negligible environmental impact, and following
sustainable architecture.

In this research, the status of natural light
in the Arian Tower of Hamadan and the
feasibility of using new architectural design
technologies to increase the efficiency of
renewable energy  (sunlight) will  be
investigated.

Considered 5 cm, on which a layer of white
plaster has been used.

Results and Discussion

Analyzes show that the lighting in the living
room and kitchen, which are located on the
west side, is sufficient or even more than
needed. Analyzes for the north room found that
the amount of light was almost adequate. Due
to the lack of openness to the hall, this space
does not receive any natural light, and to solve
this problem, solutions must be thought out and
increase the level of light.

Calculations of natural light levels and
comparisons with the Green Star standard show
that the building receives only one star out of
three possible. The reason for this is the
brightness level, which is 39.7%. The solution
of this research is to use an optical niche.

The light beams are located at the height of
1.8 from the finished floor so as not to obstruct
residents' view and act as a canopy on hot days
of the year and prevent the entry of sunlight on
these days. The protrusion of the optical ledge
is 50 cm on both sides, and its thickness is
considered 5 c¢cm, on which a layer of white
plaster has been used.

Conclusion
Surveys of the Arian Tower building unit show
that the plan's interior receives no natural light,
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which increases energy consumption due to the
lamps' lighting to provide light. An attempt was
made to bring the light to the depth of the plan
by installing an optical ledge, and the system
performed well in its task and received
certification in both the lead and green star
standards. The point that became clear during
the analysis was the inefficiency of the current
large windows. Although these windows
received two green stars, they were ineffective
in the lead standard. Finally, we can emphasize
the reduction of windows and the use of light
sills because these solutions reduce the load of
cold, heat, and exceptionally light load.
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Summary Results

Total area(m?2) 49.0

Total area meeting requirements (m2) 19.5

% area meeting requirements 39.7
GreenStar Credit IEQ4 Status 1 Point
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Summary Results

Total area(m2) 46.3

Total area meeting requirements (mz2) 36.7

% area within illuminance threshold limits 79.4
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Summary Results

Total area(m2) 46.3
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