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Today, facades play a decisive role in both aspects of energy optimization and
providing comfort to users. The penetration of sunlight through the openings of
the facade, in addition to providing the lighting of the spaces, also plays a
fundamental role in the health of the environment for the people inside the
building. The use of smart moving facades, due to purposeful movement,
provides the possibility of more efficiency of daylight for the residents. The
present research seeks to provide a method to create a smart shell with the aim
of increasing the amount of natural lighting and reducing the resulting glare in
office spaces in Tabriz city. The dimensions of the mobile shell under study vary
based on the distance of the residents from the surface of the window, in this
regard, the type of office layout and the orientation of the users are among the
most important things that result in different results by changing the location.
For this purpose, 14 days of the year with an interval of 15 days and for 10 hours,
with different layouts in three types T, U and Il office space have been simulated.
Analysis and simulation have been done with Readiness simulation engine and
Honeybee and Ladybug interface software. The findings of the research show
that the presented method for creating a smart shell has resulted in more daylight
use than traditional methods such as curtains.
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Extended Abstract

Introduction

With the increase in population and the
development of urbanization, providing
development resources and preserving the
environment are among the main challenges
for countries. Sustainable development, first
introduced in 1980 by the International Union
for Conservation of Nature (IUCN) and
further defined in 1987 by the World
Commission on Environment and
Development (WCED), is based on the
principles of needs and constraints. It aims to
meet the needs of society without harming
natural resources. In 2015, the United Nations
set 17 main goals for sustainable
development, with energy being one of the
most important goals (Salvia, 2019).Energy
management is divided into two parts:
production and consumption. More than 90%
of the world's energy comes from fossil fuels,
which have an uncertain future due to
environmental damage and limited resources.
With the increasing population in cities, the
construction of high-rise buildings has risen,
making it essential to incorporate sustainable
development principles in their design
(Santika, 2019).Visual comfort and lighting
are important aspects of architecture and
technology. Daylight enhances the perception
of architectural space by creating contrast and
dynamism, which is crucial for spaces like
offices where wusers spend a significant
amount of time. Proper use of daylight is
necessary to create comfort and save energy.
Architects need appropriate metrics to
evaluate the effects of daylighting (Martinez,
2013).

Methodology

This research investigates the effect of
different parameters in measuring brightness
and light glare using computer simulation.
Related tools and codes written by the authors
have been used to simulate and extract the
optimal state of brightness and glare. The type
of office arrangement and the orientation of
users are among the most important factors
that can yield different results. The use time of
the space, based on daily working hours, can
also significantly impact the research results.
By using the simulation method, various
models and forms are examined, providing the

possibility for logical analysis and the
formulation of design criteria in this field.
Finally, the process of conducting the work in
the  simulation  software  and its
implementation is described.

Results and Discussion

After the simulation, the research results were
checked in several ways. First, the amount of
glare experienced by residents in different
layouts (LL, T, and U) and in states without a
shell and with a smart shell was evaluated for
the south-facing direction. The glare for six
users in each layout was recorded for each
hour and month. In the U and T layouts, all the
glares were mitigated, so the simulation
results for the case without the smart shell
were included in diagrams 2 and 3. Data were
displayed for months when users experienced
glare above 35%. The effect of the smart shell
in reducing daylight brightness and its
comparison with curtains was evaluated using
the sDA index for brightness levels of 100,
200, and 500 lux. The results showed that the
smart shell improves glare without hindering
the reception of adequate light. The simulated
data in Table 5 shows the performance of the
smart moving view. Tables 6, 7, and 8 present
the results for March 22, June, and December.

Conclusion

Based on the simulation results, the use of an
intelligent moving facade has maximized
sunlight utilization in indoor spaces without
causing glare for users, which is crucial in
office spaces. In contrast, the use of curtains
significantly reduces the quality of ambient
lighting. The intelligent moving facade
spreads light uniformly, enhancing daylight
use and positively impacting the design of
lighting systems. In this research, over 7,840
simulations were performed for all plan types
(T, U, and ). In the T and U plans, the smart
facade resolved 100% of the glare, but in the
Il (parallel) plan, the glare was not completely
eliminated. A slight decrease in daylight
quality was observed after using the smart
facade, which is expected.In the U furniture
plan, glare affected up to four users (#2, 3, 4,
and 5) in the middle of the day. Using the
smart facade completely removed the glare,
allowing users to work without reduced light.
The use of curtains significantly reduced the
brightness compared to the smart facade. In
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the T furniture plan, all glare conditions were
improved by 100%, and the smart facade
made maximum use of sunlight without
causing glare.In the Il furniture plan, glare was
not completely removed and persisted during
some hours. Most of the glare occurred near
the window due to reflections from vertical
surfaces, as users were facing the wall. In this
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