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Abstract: The construction design and environmental response behaviors of conventional building skins are rel-
atively simplistic and lack diversity. The Conventional building skin often suffers from issues such as discomfort
in indoor optic-thermal environments or high energy consumption. Climate-adaptive biomimetic building skins
represent a class of intelligent building envelope systems that are bionic, dynamically responsive, and capable of
variable adjustment. It optimizes the design of the skin in terms of morphology, movement patterns, and perfor-
mance by learning and imitating the adaptive behaviors of living organisms. This paper presents a performance
optimization design process for climate-adaptive biomimetic building skins. It is divided into three steps. paramet-
ric model construction, performance evaluation simulation and measurement, and multi-objective optimization
analysis. This paper designs a building skin prototyped after the sensitive plant (Mimosa pudica) . The analysis and
comparison of its optic-thermal performance under three typical climatic conditions were conducted. Spatial use-
ful daylight illuminance has been improved by more than 50%, glare on the Vernal Equinox has been completely
eliminated, and energy savings of 16.67% have been achieved on the Winter Solstice. This study leverages digital
technology to promote energy conservation in buildings, enhance environmental quality, and contribute to the
achievement of dual carbon targets.

Keywords: Climate-adaptive, Biomimetic building skins, Optic-thermal coupling, Multi-objective optimization
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