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Aerodynamic performance for container flat wagon passing in
open air and in tunnel

LI Zhi-wei, LIANG Xi-feng, ZHOU Dan

(Key Laboratory for Track Traffic Safety of Ministry of Education, Central South University, Changsha 410075, China)

Abstract: Based on unsteady N-S equation of three dimensional and compressible viscous fluid, the aerodynamic
performance for the fast special container flat wagon at the speed of 160 km/h was calculated numerically by adopting the
technology named slippage grid. The results show that the air crossing pressure pulse magnitude of the container
generated in the tunnel is 3.46 times that generated in open air when container flat wagon at the speed of 160 km/h passed
by EMU moving at the same speed. Both the lateral force and overturning moment of the container train during the
crossing induced in open air and tunnel are approximately proportional to the square of running speed of the passing train.
The pressure of crossing side and uncrossing side for the container flat wagon is almost equal since the one-dimensional
characteristic of pressure distributing induced in the tunnel is not faintish. Consequently, the value of the lateral force and
overturning moment of the container train generated in open air is greater than that generated in the tunnel, about 1.1
times.
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Fig.1 Calculation model of whole container train
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Fig.2 Computation area on crossing in open air
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Fig.3 Computation area on crossing in tunnel

(RIFRE, XA, BERTBAAE B, ST U R v 5T
o X TAE B e AT o (T S ) WS R R S
W%, FUAEIRI R = f T RA% 22 1) D DO T A9 A
AR 160 TR TG, FEEN 2 A2 THEX
SRR FH 45 R A A s RT3 1)
5y, A RUR A AR L) 185 T . [ 4 s kSRR
PR, B S Pos BEEA TR

B4 HEMATENKE
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Fig.5 Grid on entrance for tunnel
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Fig.6 Pressure contours of passing trains in open air and

in tunnel
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Fig.7 Time course curves of pressure for middle measuring

point of container in open air and tunnel
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