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Numerical Analysis of 3-D Turbulent Flows
Around a High Speed Train Including
Cross—-Wind Effects

Y. R. Jung, W. G. Park, and S. D. Ha

An iterative time marching procedure for solving incompressible turbulent flow has
been applied to the flows around a high speed train including cross-wind effects. This
procedure solves three-dimensional unsteady incompressible Reynolds-averaged
Navier—Stokes equations on a non-orthogonal curvilinear coordinate system using
first-order accurate schemes for the time derivatives and third/second-order accurate
schemes for the spatial derivatives. Turbulent flows have been modeled by
Baldwin-Lomax turbulent model. To validate present procedure, the flow around a high
speed train at zero yaw angle was simulated and compared with experimental data.
Generally good agreement with experiments was achieved. The flow fields around the
high speed train at 9.2 °, 16.7 °, and 45 ° of yaw angle were also simulated.

Key Words : 2533 #9] 8% 3lA(Analysis of Flow Around a High Speed Train),
ZZ 93K Effects of Cross-wind), A[Zt & HkE 7P¥(Iterative Time
Marching Scheme), 8|32 ZM2FA(Non-Orthogonal Culvilinear
Coordinate ~ System),  BI4H4d  uv[o]-AE2A4 Al (Incompressible
Navier-Stokes Equation), Baldwin-Lomax ¢+ 22 (Baldwin-Lomax
Turbulent Model)
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(b) An isometric view of C-H grid system
Fig.1 C-H type grid system
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