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Abstract

With the continuous improvement of the operating speed of high-speed trains in China, the impact
of aerodynamic problems on the power performance and energy consumption of trains is becoming
increasingly significant. This study is based on the IDDES turbulence simulation method, combined
with the three-dimensional CFD software STAR CCM+, to numerically simulate the aerodynamic
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characteristics of a 350 km/h high-speed train under open track conditions, with a focus on analyz-
ing its flow field evolution and resistance distribution characteristics. By constructing a 1:1 stand-
ard high-speed train model, the distribution patterns of velocity field, pressure field, and vortex
structure around the train were analyzed, and the resistance contributions of each carriage and
component were explored. The results show that the differential pressure resistance of the train
accounts for 80% of the total resistance; Among the carriages, the head and tail cars have the high-
est proportion of resistance (21.73% and 16.06% respectively); The proportion of air resistance in
the body and bogie of each component is relatively high. The study reveals the distribution mecha-
nism of air resistance in high-speed trains, providing a theoretical basis for aerodynamic drag re-
duction design and energy consumption optimization.
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Figure 1. Train aecrodynamic model
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Figure 2. Schematic diagram of computational domain
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Figure 3. Grid display
B 3. MiERR
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Figure 4. Schematic diagram of wind tunnel test calculation domain
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Table 2. Simulation results
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Figure 5. Velocity cloud map of y = 0 section
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Figure 6. Pressure cloud map of y = 0 section
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Figure 7. Vortex structure distribution around the vehicle
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Figure 8. Train flow pressure distribution
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Figure 9. Distribution characteristics of train resistance coefficient
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