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Abstract: For the study of vehicle stability under crosswind conditions, through the analyses of
computational fluid dynamics (CFD) software FLUENT dynamic meshes and UDF, a dynamic cou-
pling method was proposed combined with two-way coupling communication technology. The aerody-
namics with vehicle dynamics was coupled. And the simulation results of dynamic coupling were com-
pared with that of traditional static coupling. The influences of different wind speeds on vehicle cross-
wind stability were analyzed by dynamic coupling method.The calculation results indicate that vehicle
stability under crosswind conditions by dynamic coupling method is worse than that by static coupling
method, and the vehicle crosswind stability decreases with the increase of crosswinds.
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Fig.1 Simplified vehicle model
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Tab.1 The settings of boundary condition
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Tab.2 Parameters of vehicle dynamics model
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Fig.2 Vehicle dynamics analysis
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Fig.3 Two-way coupling realization process
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Fig.4 Iterate method of two-way coupling
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Fig.5 Static coupling method simulation scheme
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Fig.6 The mesh of longitudinal symmetry plane
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Fig.7 Velocity analysis of static simulation
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Fig.8 Vehicle route map by crosswind
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Fig.9 Dynamic coupling method simulation scheme
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Fig.10 Domain box diagram
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Fig.11 The mesh of dynamic coupling method
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Fig.12 The comparison of dynamic and static coupling
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Fig.13 Contour of velocity at different times
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Fig.16 The influence of wind velocity to vehicle
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Tab.3 The kinematics value in different work condition

(t=2s)
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M S (m) —2.51 —2.91 —3.38
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