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Computational Study on Unsteady Aerodynamic Loads

Crossing Trains,

on Crossing Train

Jacho Hwang', Dong-Ho Lee™

Decomposition Technique, Compression Wave, Unsteady

In order to study unsteady aerodynamic loads on high speed trains
speed of 350km/h, three-dimensional flow fields around trains during the
simulated using the three-dimensional Euler equations. The Roe's FDS

Moving Grid Technique,

Abstract

Unsteady

employed to simulate wave phenomena properly. An efficient moving
decomposition techniques is developed to analyze the unsteady flow field induced by the restricted
motion of a train on a rail. The numerical simulations of the trains passing by on the double-track are
carried out to study the effect of the train nose-shape, the train- length and the existence of tunnel
when the crossing event occur. Unsteady aerodynamic loads
the train during the crossing are numerically predicted and analyzed. It is found that the strength of the
side force mainly depends on the nose-shape, and that of drag force on tunnel existence. And it is
observed ‘that the push-pull like impulsive force successively acts on each car and acts in different
directions between the neighborhood cars. The maximum change of the impulsive force reaches about 3
tons. These aerodynamic force data are absolutely necessary for the evaluation of the stability of the
high speed multi-car train. The results also indicate the effectiveness of the present numerical method
for the simulation of unsteady flow field induced by the bodies in the relative motion.
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