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Design Strategies for Existing Building Renovation under the Low Carbon Concept
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Abstract: With the proposal of the global "dual carbon™ target, the construction industry, as the main field of energy consumption and
carbon emissions, must make systematic adjustments around green, energy-saving, and low-carbon goals. Due to their early
construction, a large number of existing buildings generally suffer from low performance of enclosure structures, insufficient
efficiency of mechanical and electrical equipment, and unreasonable spatial organization, resulting in low energy efficiency and high
carbon emissions during operation. The renovation of existing buildings under the low-carbon concept can not only improve the
functionality and quality of use of buildings, but also significantly reduce energy consumption through various energy-saving
strategies, which is an important direction for promoting future urban renewal. Starting from the theoretical basis of low-carbon
concepts and building renovation, this article analyzes the energy consumption characteristics and carbon emission structure of
existing buildings. Through a systematic interpretation of key strategies such as optimizing enclosure structures, updating equipment
systems, utilizing renewable energy, low-carbon materials, and green construction, it summarizes a design path for building renovation
that meets low-carbon requirements. Research shows that under the low-carbon concept, building renovation should coordinate
technological applications from a full lifecycle perspective, and need to take into account multiple goals of architecture, aesthetics,
ecology, and economy, ultimately achieving a sustainable transformation of existing buildings from high energy consumption to high
efficiency. This research provides theoretical support and design basis for low-carbon transformation of existing buildings.
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