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Highlights

¢ Investigation of the impact of shading systems on visual comfort in south-facing classrooms in Tehran.
o Evaluation of various configurations of shading systems to enhance daylight and reduce glare.

e Simulation and analysis of 578 shading system models, including horizontal louvers and light shelves.
e Parameters studied include shading depth, angle, blade number, and spacing in horizontal louvers.

o Assessment criteria for brightness include UDI, ASE, and sDG indices.

Extended Abstract

Introduction

Visual comfort in school buildings significantly influences the learning environment and student satisfaction. Optimal
daylight utilization positively affects the quality of the educational environment and the well-being of students and
teachers. Studies have shown that adequate daylight levels in classrooms can enhance student's learning performance.
However, excessive daylight can lead to discomfort and glare. The design of educational spaces utilizing daylight must
consider light levels on work surfaces and the visual appeal of the environment to increase productivity. This study
focuses on assessing the efficacy of various shading systems in enhancing visual comfort in classrooms and optimizing
daylight levels.

Theoretical Framework:

Recent advancements in digital technology have integrated hardware technology and algorithm development in
computer-aided architectural design. Parametric design allows architects to control design parameters step by step
efficiently and analyze performance simultaneously. The use of shading systems in architectural studies has been
evolving since 1996, with their effectiveness dependent on climatic conditions, geographic location, building
orientation, and shading design.

Methodology:

The research employs parametric analysis using simulation tools like Rhino and Ladybug Tools to investigate the
impact of shading and their components on daylight factors in a first-grade classroom in Tehran. The climate data for
Tehran is utilized for hourly and annual sky calculations. The study models a standard classroom with south-facing
windows, assessing various parameters like shading depth, blade number, angle, and distance from the window.
Daylight analysis is conducted using Radiance software with Ladybug and Honeybee plugins.

! The article is extracted from the first author's master's thesis, entitled: "Design of a first-year high school in Tehran with
a multi-objective optimization approach for the performance of openings and canopies and its effect on natural
ventilation" under the supervision of the second and third authors at Kashan University.
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Results & Discussion:

The results showed that all shading systems lead to an improvement in visual comfort compared to the no-shading
condition. Horizontal louvers had the highest level of useful daylight (UDI up to 98%) and the greatest improvement
in the sDG index was associated with the combination of light shelves and horizontal louvers. Increasing the angle of
the shading systems enhances visual comfort, but simultaneous increases in depth and angle result in reduced useful
light and decreased comfort. Additionally, increasing the number of blades had no significant effect on improving
visual comfort. The combination of light shelves with internal and external depths of 0.5 meters and two horizontal
louvers with a depth of 0.3 meters demonstrated the best performance in improving light quality and reducing glare.
The results emphasize that optimized shading design can enhance visual comfort.

e Evaluation of 578 shading system models, including horizontal louvers and light shelves, reveals that horizontal
louvers exhibit the highest UDI values.

e All shading systems improve sDG, with the combination of light shelves and horizontal louvers showing the best
performance.

¢ Increasing the angle of shading systems enhances visual comfort, but simultaneous increases in depth and angle
can reduce useful daylight.

e The combination of light shelves and horizontal louvers demonstrates better performance, with specific
configurations showcasing superior results in enhancing visual comfort in classrooms in Tehran.

Conclusion

The study concludes that shading devices, particularly horizontal louvers, and light shelves, play a significant role in
enhancing visual comfort and daylight utilization in school classrooms. The findings provide valuable insights for
architects and designers to create more comfortable and energy-efficient learning environments.
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