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Fig.4 Flow field pressure distribution on the longitudinal

symmetry plane of the train
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longitudinal symmetry plane of the train
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Analysis of flow field structure around high-speed train

with brake wind wing panel under strong crosswind

XIE Hongtai™'*

(1. School of Mechanical Engineering, Lanzhou Jiaotong University, Lanzhou 730070, China;
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Abstract: Based on the three-dimensional steady and incompressible viscous flow field N-S and k-
double equation model, computational fluid dynamics method is adopted to deal with high-speed trains
with brake wind wing panel and the surface of brake wind wing panel under strong crosswinds with
different wind direction angles. The aerodynamic effects such as the time-average pressure distribution
law, the surrounding time-average flow structure and the transient flow structure are numerically
simulated. Preliminary research results show that under the influence of strong crosswinds, the
structure of the flow field around the train is complex and changeable. As the wind direction angle
gradually increases within 0°-180°, the high pressure area and the low pressure area formed before and
after the first row of the brake wind wing panel of the leading vehicle, the low pressure area formed
above the driver's cab of the leading vehicle, the low pressure area formed by the connection between
the driver’s cab of the trailing vehicle and the vehicle body, and the low pressure area formed by the
roof of the vehicle show a trend of first expanding and then gradually shrinking; at the same time,
with the gradually increasing of wind direction angle, the influence range of the high-pressure area

formed at the nose tip of the leading and trailing vehicles gradually becomes smaller and weaker.

Key words: high-speed trains; aerodynamics; aerodynamic characteristics; brake wind wing panel; air

resistance





