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Comparison of unsteady and steady simulations
of the flow around trains

LIU Yebo' LIU Zhiming' YAO Shuanbao®

(1. School of Mechanical Electronic and Control Engineering Beijing Jiaotong University Beijing 100044 China;
2. Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China)

Abstract: The air flow around high_speed trains is usually defined as three_dimensional unsteady turbu—
lent for which the transient characteristics are important. Large Eddy Simulation ( LES) and Reynolds
Average Navier_Stockes ( RANS) with SST( Shear Stress Transport) k_w turbulent model were used to
perform the transient and steady simulations respectively and the results were verified with full_scale ex—
perimental data. Comparison results of LES and RANS show that they both give accurate results for the
tapping pressure points on the head of the train. The transient results of LES indicate that the maximum
surface pressure fluctuates in a wide range. LES shows more reliable ability in capturing the small scale
vortex structure than RANS with regard to visualizing the flow structure especially in the wake flow.
High accuracy of LES method in aerodynamic simulations under slightly complex train model as well as
its comprehensive results can provide reliable reference for the coupling system design of the train.
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