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Comparison of aerodynamic performances between
double container car and boxcar
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Abstract: Based on three dimensional, steady, incompressible Navier-Stokes equation and k—¢ turbulence model, finite
volume method was adopted to carry out aerodynamic force numerical analysis of double container car and boxcar which
run on complex conditions of strong wind, embankment and wind-break wall. The results indicate that the flow field
around double container car is more complex than those of boxcar. Side force and overturning moment that double
container car receives are bigger than those of boxcar. To no wind-break wall, the relationship between aerodynamic force
of cars and embankment height is linear. Side force and overturning moment linear coefficients of double container car
are bigger than those of boxcar, 5.37 and —11.09 for the former, 3.53 and —10.46 for the latter. With wind-break wall, the
aerodynamic differences decrease with the increase of embankment height. On 0 m height embankment, side force
difference is 57.12 kN, and the overturning moment is 177.11 kN-m. Side force and overturning moment of cars decrease
greatly behind wind-break wall, and the reduction becomes bigger with the increase of embankment height, which shows
wind-break wall has significant effect on improvement of car aecrodynamic performance in strong wind section especially
on embankment.
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Fig.1  Calculation diagram of wind-break wall
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Fig.3 Calculation model of boxcar
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Fig.5 Grid around boxcar in cross section
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Fig.6 Pressure distributions of cross section under no wind-break wall
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Fig.7 Pressure distributions of cross section under wind-break wall

(a) vms™

L1 10

(b} vim-s"')

7350% 10"

728 10!
700 10!
675% 10
651 10!
626 10"
£01% 100
5763 10!

st

(a) KRR (b) W%
B8 AALRMEH A EEE N E

Fig. 8 Velocity distributions of cross section under no wind-break wall
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Fig.9 Velocity distributions of cross section under wind-break wall
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Table 1  Calculation results of acrodynamic force under no wind-break wall
B Bl A1/kN T+ KN 3 7 5E/(ON-m)
Eﬁj}—\%%’g/m P 3= o) Vox - 3 o S/ -
)2 IERAT A0 LKS XA -0 LIKS MR -0 KB
0 120.56 46.72 13.76 28.33 —321.08 —139.90
2 133.64 54.36 13.37 37.34 —349.12 -163.91
4 144.07 63.44 12.32 43.00 —370.54 —189.48
6 151.83 68.55 12.08 47.81 —385.76 —205.12
8 162.69 72.96 10.44 50.08 —407.20 —217.04
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Fig.10 Changes of aerodynamic forces with embankment height under no wind-break wall
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Table 2  Calculation results of aerodynamic force under wind-break wall
o I JJ/KN THI/kN DR I A/ (KN-m)
E%t%l%ri/m e A s e A . e fe A :
MR -0 LES MR A0 LKS XA -0 LIKB
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4 23.28 —-13.22 18.43 —8.51 -105.97 25.53
6 18.52 —8.86 12.76 —4.73 —84.61 18.00
8 12.56 —-10.39 10.83 —5.28 —64.74 21.06
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