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Computational Analysis of Three-Dimensional Turbulent Flow Around Magnetically
Levitated Train Configurations in Elevated Track Proximity
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J. S, Maeng, S. Y. Yang

ABSTRACT

In the present study, the Reynolds-averaged Navier-Stokes equations, together with the equations of the
k-e model of turbulence, were solved numerically in a general body-fitted coordinate system for three-
dimensional turbulent flows around the six basic shapes of the magneticaily levitated train(MAGLEV).
The numerical computations were conducted on the MAGLEV model configurations to provide information
on shapes of this type very near the elevated track at a constant Reynolds numbér of 148X10° based
on the body length. The coordinate system was generated by numerically solving a set of Poisson equations.
The convective transport equations were discretized using the finite-analytic scheme which employed analytic
solutions of the locally-linearized equations. A time marching algorithm was employed to enable future
extensions to be made to handle unsteady and fully-elliptic problems. The pressure-velocity coupling was
treated with the SIMPLER-algorithm. Of particular interests were wall effect by the elevated track on
the aerodynamic forces and flow characteristics of the six models calculated. The results indicated that
the half-circle configuration with extended sides and with smooth curvature of sides was desirable because
of the low aerodynamic forces and pitching moment. And it was found that the separation bubble was

occured at wake region in near the elevated track.
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