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CFD is a useful method in the field of vehicle aerodynamics development. In particular, LES is a superior method in
reconstructing turbulent flow and unstable analysis when compared with RANS or DNS, thus it is used often for various
fields of computational simulation. Furthermore, as with any computational analysis, the accuracy of the results is of the
utmost importance to consider with regards to the practicality of use. For these reasons, LES was the method of choice
in this analysis. In this paper, the following two topics are discussed: (1) the modeling method used for LES around the
road and tires of the analyzed model, as these areas are typical areas where complex flow structure occur, and (2) the

results of the analyzed flow in these areas.
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Fig.2 Analyzed tire model
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Tablel Measurements of the analysis model and calculation domain
\ehicle Length Lv=4510m
Wheelbase Lw=2.670m
Width Wyv=1.720m
Height Hv=1410m
Frontal projected area A=2155m?
Calculation Length Lo=144m
Domain Width Wpb=192m
Height Hp=128m
Length of Moving-belt Lb=90m
Width of Moving-belt Wh=32m
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Fig.3 Analysis model and calculation domain
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Fig.5 Definition of the six forces
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Table2 Analysis condition

Resource node 32
Processor 512
Physical properties Flow Incompressible
(air) assumption
Density 0 =115 kg/m®
Viscosity 1 =17894X10%Pa - s
Boundary Inlet u=4444mfs
condition v=0m/s,w=0m/s
Ot %4 _ 0,p=101325Pa
on
\ehicle Log-Law
u=0m/s,v=0m/s,
w=0m/s
Tire Velocity boundary condition
Wheel (uniform rotation)
Wheel-cover 1338.8 rpm
Ground Free-slip
Sidewall u=0m/s,v=0m/s,
w=0m/s
Moving belt Log-law
u=4444mls
Calculation Reynolds 1.3%x107
condition number
Convective term 2" order central (95%)
+ 1% order upwind (5%)
Time integral Euler implicit method
method
Time increment dt=4.0<10%sec
Time steps 125000 steps (0.5 sec)
Smagorinsky 0.15
constant
Mesh number Approximately 66 million

Table4 Normalized fluid force

cd cl clf clr
typel 1.000 1.000 1.000 1.000
type2 0.978 1.085 1.186 1.000
type3 1.000 1.097 1.093 1.100
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Fig.6 Time series data
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Fig.7 \ehicle surface pressure distribution (delta)
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