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Vehicle aerodynamics involves complex three-dimensional, unsteady flow
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boundary conditions such as moving ground and rotating wheels .
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Computational Fluid Dynamics (CFD) provides a cost-eflective and
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controllable approach to capture wake structures, pressure distributions,

Wind tunnel size: 24mXx12m><6m
Finest grid: 1.95 mm, 30 < y+ < 300
Cubes: 22492
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and turbulent energy evolution with high spatial and temporal resolution.
In particular, Wall-Modeled Large Eddy !

Simulation (WMLES) enables realistic
representation of large-scale turbulent

structures and near-wall flows, allowing
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accurate evaluation of the mmpact of URANS

different geometries and aerodynamic RANS |
conﬁgurations on drag and downforce. Turbulence models in CFD from RANS to DNS
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This study first employs the classical Ahmed body geometry to perform
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WMLES, validating the reliability and accuracy of the adopted numerical
methodology and meshing strategy. Subsequently, the CK06 vehicle model 1s used

with WMLES to 1nvestigate the effects of a moving ground and rotating
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Profiles of the streamwise velocity component along the rear part of the
Ahmed body for the slant angles ¢ = 25°

wheels on the surrounding flow field, including wake vortex structures, pressure

distribution, and airflow attachment behavior. Finally, aerodynamic parameters
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Pressure distribution around a rotating tire and a stationary tire
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the Ahmed Body slant angle on flow (a) Time-averaged 3D flow structures of the Ahmed body in the
separation and vortex structure wake and (b) the variation in Cd for different slant angles

CKO5 from NCKU Formula Student CAD Model of CK06 from NCKU Formula Student
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