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Abstract

With the continuous increase in the operating speed of high-speed trains, the impact of aerodynamic
characteristics on train performance is becoming increasingly significant. Wind tunnel testing and
numerical simulation are important means of studying the aerodynamic performance of high-speed
trains, but existing research lacks systematic exploration of the key role of grid design in the verifica-
tion process. This article takes a certain type of high-speed train in China as the research object, and
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based on STAR CCM+ fluid simulation software, combined with wind tunnel test data, analyzes the
influence of different grid designs on the calculation results of aerodynamic resistance. By compar-
ing the design schemes of prism layer mesh and cutting body mesh, it was found that the body prism
layer needs at least 6 layers to accurately capture the boundary layer flow, and the prism layer design
in the bogie area needs to coordinate and transition with the body mesh. However, adding dense
blocks at the front and rear of the vehicle has a relatively small impact on the resistance calculation
results. The research results indicate that a reasonable grid design can control the relative error be-
tween simulation results and experimental data about 5%, verifying the importance of grid optimi-
zation in improving numerical simulation accuracy. This study provides a reference for grid design
in aerodynamic simulation of high-speed trains.
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Figure 1. Train aerodynamic model
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Figure 2. Schematic diagram of computational domain
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Figure 3. Local grid display
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Table 1. Simulation results
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Figure 4. Pressure distribution around the longitudinal section of the train body during static flow around the train
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Figure S. Velocity vector distribution around the longitudinal section of the train body in static flow
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Figure 6. Modify the prism layer of tree diagram
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