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Numerical Simulation of Aerodynamic Problems in High Speed Railways
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Railway Technical Research Institute
Satoru OGAWA
National Aerospace Laboratory

ABSTRACT

Aerodynamic problems are of growing importance to railways aspiring for a remarkable speedup of
trains. For research on these problems numerical simulation is expected to be a powerful tool in addition to
conventional wind tunnel tests and running tests. This paper presents some results of numerical simulations
on railway aerodynamics. The first simulation is performed to evaluate aerodynamic characteristics of trains.
Three-dimensional compressible Navier-Stokes equations are solved using TVD scheme and Chimera method.
Effect of nose shape and ground condition is investigated. The second simulation concerns an unsteady flow
induced by a train entering a tunnel. Axisymmetric compressible Euler equations are solved by TVD scheme
for the purpose of exact prediction of compression wave generated by the train. The result of the simulation is

found to agree well with model experimental data.
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