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Simulation on Air Flow Field of High-speed
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Abstract; A 3D model of the EMU and the railway is built;
based on the requirements of finite element methods (FEM) ,
the whole simulation model of the EMU is divided into 4
different parts to improve the efficiency of simulation,
including the head part of the train, the tail part of the train,
the front part of middle vehicles and the rear part of middle
vehicles. The distribution characteristic of the air flow field at
the speed of 300 km » h™! is simulated by using unstructured
mesh. The simulation results show that the resistance of the
whole train is approximately 69.3kN. The lower parts of the
flow field, especially the parts near the bogies, show very
complicated distribution, which are dominated by turbulence.
The lower parts of the flow field contribute about 33. 6% of
overall resistance, and the maximum pressure difference of
these parts is about 8kPa. Compared with the test results of
inter city express (ICE) and Train ¢ Grande Vitesse (TGV)
high-speed trains, the proposed simulation method and its
results are verified.
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Fig.1 Simulation object of high-speed train and its
operating environment
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Fig.2 Modelling method of typical high speed train
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Fig.3 Simplification of the simulation model
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Fig.4 Air flow model of the head part of the train
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Tab.1 Simulation results of different parts(300 km « h™!) N
H Fip Fp Fa Fzx Fex Fer Mif
L4 47,10 84, 38 171. 46 430. 44 1 456. 56 3474.02 5 663. 96
ERE4A 53. 20 123. 82 250, 02 1039.78 1577.10 6 291.16 9 335.08
T B ZERTER 42,46 262. 80 292. 00 2 604. 48 2 892. 98 1 089.08 7 183. 80
JE G E 54.12 131. 66 216, 28 963. 38 1 160. 92 1 166. 00 3 692. 36
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Tab.2 Drag values of different parts of a six-car
train at 300 km « h™!
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Fig.6 Result comparison between the simulation

and experiment
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