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CFD Simulation Analysis on the Aerodynamic Drag Characteristics: of
High-Speed Train Running through Tunnel

WANG Yiwei, YANG Guowei, HUANG Chenguang

(Key Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics,
Chinese Academy of Sciences, Beijing 100190, China)

Abstract. The time-variation characteristics and mechanism of aerodynamic drags of the high-speed train
when it runs through a tunnel are investigated, using the Computational Fluid Dynamics (CFD) software
based on the Narvier-Stokes equations about compressible fluid and RNG &€ turbulence model. In the sim-
ulations, 3D combination meshes about the 1 : 8 wind-tunnel model of the three-car unit (head car, middle
car and tail car) are constructed with the shape details of train bodies and bogies also considered. Results
indicate that aerodynamic drag reaches its maximum value just when the tail of the train enters in the tun-
nel, which is 2. 5 times for the condition that the train running in the open air. After the train fully acces-
ses into the tunnel, the aerodynamic drag is stable in a period of time which is 1.8 times for the condition
that the train running in the open air. Then the drag changes quasi-periodically by about 60 / of the drag
in the open-air condition, If the tunnel is longer than the train, the maximum drag, the characteristics and
the amplitude of the changes of the drag are almost the same when the train runs through tunnels with dif-

ferent lengths.
Key words: High-speed train: Running through tunnel; Aerodynamics; Aerodynamic drag
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