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Fig. 1 Computational domain size and boundary conditions settings
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Fig. 3 Velocity contour of the downburst at different instants of time
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Simulation and analyses of the wind-field characteristics of
downburst above sea surface

YOU Hanwei'* ,CHEN Changping'+***

(1. School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China; 2. Fujian Provincial
Key Laboratory of Wind Disaster and Wind Engineering, Xiamen University of Technology,
Xiamen 361024, China; 3. Xiamen Ocean Vocational College, Xiamen 361003, China)

Abstract : For the purpose of studying wind-field characteristics and wind-wave distributions of downburst acting on the upper ocean
waters, a two-dimensional geometric model is established, and Reynolds stress model and multiphase flow model are used for
numerical simulations. The velocity time-history, wave height time history, radial wind velocity profile at different instants, time-
averaged wind velocity profile and liquid velocity profile are analyzed. These simulation results show that, compared with the land
surface topography, the radial flow direction of the downburst acting on the upper ocean waters in the early stage has been uplifted.
After the wind field is stabilized, the central part of the radial flow remains slightly uplifted and gradually stabilizes far away from the
horizontal direction of the impact center. The surface of the upper ocean near the impact center appears concave under the continuous
action of the downburst, which intensifies with the increase of time. The resulting shock wave is transmitted to both sides.and waves
of different lengths are generated under the action of radial airflow. In early times, the radial wind speed value will exceed the initial
downdraft wind speed value and reaches a maximum value of 1. 2 times of the downdraft speed value, combining the action of wind
and waves to capsize ships at sea. These characteristics of downburst investigated in this study can be adopted for ships at sea to
prevent and resist the downdraft. Finally, we have shown that the height of the maximum radial average wind speed is higher at sea
than that at the land under the action of the downburst.
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