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Development of Flow Control Device in Tire House
for Improvement of Aerodynamic Characteristics of Automobile
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Fig. 1 Flow control device shape and set position.
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Fig. 2 Flow near the wall of the front tire house.



(@) side view

(b)front view
Fig. 3 Flow control device shape.
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Fig. 4 base model.

Table 1 Model dimensions.

Full length [mm] 4460
Width [mm] 880
Height [mm] 1490

Tire diameter [mm] 634.5

Tire width [mm] 195
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Fig. 5 Calculation area.

Table 2 Calculation conditions.

Inflow velocity [m/s] 16.667
Turbulence model kK -SST
Turbulent intensity [%] 1
Turbulent energy 0.042
Specific dissipation rate 5.555
Tire angular velocity [rad/s] 52.536
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Fig. 6 Drag Coefficient reduction rate (front tire house).
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Fig. 7 Front tire house pressure distribution.
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Fig. 8 Velocity vector and pressure distribution(x=0.54).
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Fig. 9 Velocity vector and pressure distribution(x=0.60).
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Fig. 10 Drag Coefficient reduction rate (rear tire house).
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Fig. 12 Velocity vector and pressure distribution
in the center of the rear tire.
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Fig. 13  Streamline of guide device.
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Fig. 14 Streamline of base.
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Fig. 15 Streamline of guide device around the wheel.
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Fig. 16 Streamline of base around the wheel.
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Fig. 17 Rear flow control device and surrounding flow (side).
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Fig. 18 Rear flow control device and surrounding flow (above).
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Fig. 19 Flow in front of the rear tire.
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