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Multi-objective optimization of visual and thermal comfort in classrooms
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Abstract
This study addresses the intricate design considerations that affect visual and thermal comfort in classrooms. By
examining dimensional variables and the ratio of surface area to volume, the research aims to optimize these spaces for
the well-being of users. Using simulation tools such as Honeybee, Ladybug and Octopus, as well as an evolutionary
algorithm, the study analyzes weather data from the city of Tabriz. The results show that the ideal ratio of surface area to
volume in classrooms is between 1.16 and 1.69. Optimal solutions for glare probability and daylight autonomy favor
lower ratios, while improved thermal comfort is associated with higher ratios. These results highlight the nuanced
relationship between design variables and comfort metrics and underscore the need for comprehensive optimization
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strategies in classroom design. Ultimately, the study underscores the importance of balancing these factors to create
environments that prioritize both visual quality and thermal satisfaction for users.
Keywords: Optimization, Thermal comfort, Daylight Autonomy, Glare, Classroom
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