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Numerical study of Three-Dimensional Characteristics of Flow Field and
Compression Wave Induced by High Speed Train Entering into a Tunnel

C. H. Shin and W. G. Park

The three-dimensional unsteady compressible Full Navier-Stokes equation salver with
sliding multi-block method has been applied to analyze three dimensional characteristics
of the flow field and compression wave around the high speed train which is entering

into a tunnel.

The numerical scheme of AF + ADI was used to efficiently solve

Navier-Stokes equations in the curvilinear coordinate system. The vortex formation
around the nose region was found and the generation of compression wave due to the
blockage effects was observed ahead of the train in the form of plane wave. The three
dimensional characteristics of the flow field compared to the analytic results were
discussed in detail. The variation of pressure of tunnel wall surface and velocity profile of
the train are identified as the train enters into a tunnel. The changes in aerodynamic
forces and streamlines of each specific sections are also discussed and presentec.
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