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[ Abstract] This study focuses on the wind environment characteristics of a multi story building complex with adjustable facade
components. The study takes the sunshade flap as the research object and systematically explores the comprehensive effects of the
rotation angle of the sunshade flap and the height to width ratio of the street canyon on the airflow, wind speed distribution,
building ventilation volume, and air age in the street canyon. By conducting numerical simulations of computational fluid dynamics
and verifying the accuracy of the model with existing experimental data. The research results indicate that when the height to width

ratio of the street valley is 1, the interference of the sunshade flap on fluid flow is relatively small with small rotation, and the
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airflow can smoothly enter the upstream building. However, with the increase of the rotation angle of the sunshade flap, the
streamline becomes more complex, vortex and bending phenomena increase, resulting in a decrease in flow velocity and affecting
the ventilation efficiency of the building complex. When the height to width ratio of the street valley increases to 1.5, the wind
environment of the building complex becomes more complex, and the distribution of streamlines between buildings tends to be
dense. Local wind speeds increase, resulting in vortices and affecting ventilation effectiveness. Secondly, the rotation angle of the
sunshade flap has a significant regulatory effect on the distribution of wind speed. As the rotation angle increases, the proportion of
low wind speed range increases and the overall wind speed decreases. In addition, the increase in the height to width ratio of the
street valley has a relatively small impact on the ventilation volume of upstream buildings, but has a significant negative impact on
the ventilation volume of middle buildings, especially in high-rise buildings. The ventilation volume of downstream buildings is
also showing a downward trend, but the impact is relatively mild. The air age analysis results indicate that in upstream buildings,
the air age gradually decreases with the increase of floors, reflecting good air circulation; In the middle building, the air age on the
high floors significantly increases, indicating poor ventilation; The air age of downstream buildings changes relatively little and
remains relatively stable. This study combines CFD numerical simulation and parametric analysis methods to deeply reveal the
synergistic effect of the rotation angle of the sunshade flap and the height to width ratio of the street valley on the wind

environment of the building complex. It provides a scientific basis for optimizing the wind environment of multi story building

complexes and has important guiding significance for the design of building facades and the setting of building spacing.
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