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A study on reduction of aerodynamic resistance and lift of a vehicle by tires
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The aerodynamic resistance and lift of a vehicleewsvestigated by change the shapes of "fin" anside wall of
tires. The drag and lift coefficients of the vebiclere calculated by a lattice Boltzmann methodwso
"PowerFLOW". The drag coefficients were changeafr11 counts to 8 counts by changing the fin shagele lift
coefficients were decreased by compared with thienabtire. Since the relative velocity between tihe side surface
and air flows is different from upper and loweresif tire, the fins on the upper side of the tieegrate small vortexes
which reduce aerodynamic resistance of the vehitlide the fin on the lower side of the tire reduddisof the

vehicle.
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Fig. 1 The vehicle model.
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(a) The normal tire (b) An example of fin tire

Fig.2 Tire models.

Table 1 Parameters for fin shapes.

Parameters Levels
Height [mm] 3,6,9
Number of fins 8,10, 12
Tilted angle [°] 10, 20, 30
Paosition on the side wall in-side, center, out-side
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(a) A Forward fin shape (b) A Backward fin shape
Fig. 3 Definitions of tire rotational directionschfin shapes.
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Fig.4 ACdand ACI (differences between fin and normal tires)
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Fig5 FinA tire (the lowest Cd)
and Fin B tire (the highestCd and a lov CI).

Table 2 Parameters for fin Aand B tires.

Parameters Fin A tire Fin B tire
Height [mm] 3 9
Numbers 8 12
Angle [7] 20 10
Paosition on the side wall out-side center
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Fig.6 Velocity distributions on a horizontal secti
crossing a upper part of front tires
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Fig.7 Velocity distributions on a horizontal secti
crossing a lower part of front tires
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Fig.9  Acombination of opposite direction of fimeA shapes.
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(c) Fin B tire

Fig.8 22 distributions around tires.
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