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Exploration on Green Building Design in high-rise Residential Building Design

PAN Lu
Tianjin Hebei of BranchBeijing Yanhuang United International Engineering Design Co., Ltd., Tianjin, 300000, China

Abstract: Against the dual backdrop of global climate crisis and accelerated urbanization, the concept of green buildings has become
the core driving force for the transformation of high-rise residential design. By systematically integrating passive design, active
energy-saving technology, water resource circulation system, and low-carbon construction technology, a "four-dimensional
collaborative" green technology framework is constructed to solve the development dilemma of "high-density high energy
consumption low resilience” in high-rise residential buildings. The passive strategy reduces solar radiation heat by 25% -30% and
increases natural ventilation efficiency by 50%; Active technology integration (photovoltaic curtain wall, ground source heat pump)
achieves energy self-sufficiency rate of 35% ~50%, with a comprehensive energy efficiency ratio (COP) of 4.8; The water-saving
rate of the water resource cycle system has been increased to 45% ~60%; Low carbon construction processes (recycled concrete,
prefabricated steel structures) reduce implicit carbon emissions by 55% ~70%. Taking benchmark projects such as Shanghai Jianke
Center as an example, the carbon emissions throughout the entire lifecycle have decreased by 45% ~60%, the indoor environmental
quality compliance rate has exceeded 85%, and a community level climate resilience network has been constructed. Further revealing
that digital twin optimization can reduce the technical and economic threshold by 15% ~20%, and user behavior intervention can
improve energy efficiency by 12% -18%. The achievement provides a solution that combines technical and economic feasibility with
ecological resilience for urban renewal under the “dual carbon” goal, forming a replicable green building practice paradigm.
Keywords: high-rise residential buildings; architectural design; green building design
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