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Numerical and experimental investigation of headwind
over a passenger train
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Abstract- Airflow over a passenger train has been investigated experimentally and numerically in this research. The
experimental model was a 1:26 scale model of a real train including a locomotive with one wagon behind it. A total of
16 pressure tabs for train were employed to measure the air pressure at various points on the model for different air flow
velocity. Turbulent, incompressible and 3D model of air flow has been applied in numerical simulation. The numerical
results of pressure coefficients were compared with the results obtained by the experimental investigation for the
numerical simulation verification. The wagon number affect on the train drag coefficient and air pressure distribution on
the symmetry plane of the train have been investigated numerically. The results show that the drag coefficient increases
to 1.2336 for a locomotive and 7 wagons behind it but the air flow velocity has not a sensible affect on the drag
coefficient. The averaged drag coefficient of each intermediate wagon has been obtained 0.1321.

Keywords: Train, Experimental Investigation, Numerical Simulation, Pressure Coefficient, Drag Coefficient.
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