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The ground vehicle driving stability often gets disturbed by unsteady aerodynamic forces as a consequence of

atmospheric disturbances along with the vehicle motion. In the present work, in-house developed fluid analysis software

"CUBE" is employed for a detailed analysis of full-scale road vehicle motion. It builds a framework, for both mechanical

motion and aerodynamic simulation, using the hierarchical cartesian grid. This numerical setup can perform a coupled

analysis by considering the various aspects like wheel rotation, tire steering angle, suspension mechanism, driver's

reaction, etc. Thus, we report a novel coupled numerical approach to perform complicated vehicle simulations to obtain

more detailed as well as precise flow field information. The present approach also enables to evaluate the change in

aerodynamic forces along with vehicle motion. This numerical strategy is used to simulate the double-lane-change cases

in the present work in order to understand the unsteady acrodynamic effects on vehicle stability.

In the present study, we found that acrodynamic effect changes greatly with vehicle motion. As a result, we were able to

reproduce on the simulation that there was a difference in driver response.
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Fig.3  Mesh generation for all traveling areas

vehicle
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Fig.4 Mesh generation only near the vehicle
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Fig.9 Cell subdivision for moving geometry

Tab. 1 Physical conditions

Time step 5.0 x 107*
Reynolds number 3.73x108
Inlet(Uo) 12.0m/s
Density 1.20kg/m?3
Viscosity 1.92x10%Paxs
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Fig. 10  ISO-DLC path represented by Bezier curve

Tab.2 Components of the vehicle

Component Model format
Driveline Rear Wheel Drive
Powertrain CVT (6.2L V8 Diesel)
Steering Pitman Arm
Suspension(front) Double Wishbone
Suspension(rear) Double Wishbone
Tire Magic Formula®
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Fig. 11  Visualization of vehicle mechanism
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Fig. 12 Aerodynamic coefficient and vehicle attitude
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Fig. 15  Flow field visualization (z=0.6)
Fig. 13 Definition of slip angle
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Fig. 16  Difference in driver's response due to acrodynamic force
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