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Analysis and comparison of aerodynamic performance of
container flat wagon

LIANG Xi-feng, HU Zhe-long, LIU Tang-hong

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

Abstract: Based on 3D steady and incompressible N—S equation and k—¢ turbulent model, the aerodynamic performance
of three different design options of 160 km/h container flat wagon was analyzed and compared using finite volume
method. The three design options are as follows: the first design option has no headwall and the side surface of side beam
is flat; the second and the third both have headwall and high side beam, and the side surface of side beam of the second is
obtuse, while the third is cambered. The results show that, for the first with no headwall, when there is no crosswind, it
has small front face areas, so the aerodynamic resistance is the least. Since the second and the third have headwall, the
front face areas are large, so they have bigger aerodynamic resistance. Under the condition of crosswind, as the third
design option has the highest side beam, the area of positive pressure at the upwind is bigger, and the area of negative
pressure is smaller when the bigger eddy area appears, so the side forces become larger. The first has the least side forces;
the overturning moment of the first is the least. So under the two conditions, the aerodynamic performance of the first
design option is the best.
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Fig.4 Mesh of cross-section for part of container flat wagon
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Table 1 Aerodynamic force comparison of three design

options without crosswind

Wit & BH J1/kN TF kN
HE1 3.960 0.637
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Table 2 Aerodynamic force comparison of three design

options under crosswind
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Fig.5 Overturning moment chart of container flat wagon
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Fig.6 Contours of pressure on longitudinal section for part of container flat wagon without crosswind
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Fig.7 Contours of pressure on cross-section for part of container flat wagon under crosswind
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Fig.8 Streamlines patterns of cross-section for part of container flat wagon
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