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Engineering Simulation Method for Low-Level Wind Field
of Shenzhen Airport

Tang Chu, Hong Guanxin

(School of Aeronautic Science and Engineering, Beihang University, Beijing, 100191, China)

Abstract: To study the influence of complex terrains and climate conditions on the characteristics of the
wind field, a 3-D numerical simulation method for the wind field at low-altitude is developed based on
the potential flow theories in fluid dynamics. Mountains are simulated by transformed hemispheroids.
Airflow over mountain is calculated by using the linear potential flow result of airflow around a hemi-
spheroid combining linear transform method. Downburst is formed by the vortex ring model. Further-
more, the gas current of a chimney is describe by the experiential formula. Shenzhen airport is taken as
an example to simulate and analyze the wind field by this method. The numerical analysis indicates that
the wind field can be well described by this simulation method with considering the characteristics of the
airflow over mountain, downburst and gas currents. It is suitable and convenient for engineering use by
providing a 3-D wind field at low-altitude for flight simulators, and it is also applicable for flight dynam-
ics characteristics analysis of aircrafts.
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