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Abstract: With the acceleration of urbanization, high-rise residential buildings have become the main type of urban living space.
However, high-rise buildings often have complex shapes, limited ventilation paths, and the influence of urban wind environment,
making it difficult for natural ventilation efficiency to meet the needs of residential comfort. Natural ventilation, as an energy-saving,
environmentally friendly, and sustainable building performance indicator, is of great significance for improving residential thermal
comfort and reducing air conditioning energy consumption. Traditional ventilation design relies heavily on experience or static
analysis, making it difficult to effectively address complex and changing building parameters. In recent years, the development of
parametric design technology has provided a powerful research tool for optimizing building performance, which can achieve rapid
simulation and timely feedback of building form, window opening method, wind pressure distribution and other data, providing
scientific basis for natural ventilation optimization. The article focuses on high-rise residential buildings and explores their application
paths and key strategies in natural ventilation optimization from the perspectives of building airflow organization and environmental
dynamics, combined with parametric design modeling techniques. Research has shown that parameterized models can significantly
improve design efficiency, achieve prediction and optimization of ventilation performance under multi factor coupling conditions, and
provide important support for green design of high-rise residential buildings.
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