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Influence of Wheel Width on Vehicle

Aerodynamic Drag
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Shanghai 201804, China)

Abstract: The computational fluid dynamics method was
applied to an investigation of the influence of wheel width on
vehicle aerodynamic performance for a general sedan car.
After a comprehensive analysis and comparison of the changes
in flow structure of isolated wheels and full scaled vehicle
models with different wheel widths, the conclusion can be
drown that the aerodynamic drag of isolated wheel decreases
approximately by 9.2% while the aerodynamic drag of whole
car model decreases by about 2% when the wheel width
reduces by every 5%. This is due to the reason that the
reduction of wheel width can effectively decrease the flow
separation beside the wheel and then the vortex zone in the
wake, besides, it can also lower the turbulence intensity in
the rear-ended area of the isolated wheel as well as the whole
car model, which will help to reduce aerodynamic drag of the
given models.
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Fig.1 Simplified wheel model
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Fig.2 Full scale vehicle model

1.2 WigRISRiTEE

WI4% BB B E BUE TR S R AR A ]
FEVE. AR SOR FIR & WIAS R 23 J7 1570 350 4 5% S
AL P » T2 FE BRI IX 38, SR P i T 208 L P R )
A3 B 10 T PO A, 7 HLAR X 3B0R 2 B PR I 7S T A
WIS » R Ik BB DRAIE RO A i B, S BB 3R w52 B .
FIBER LR ETRR O, 3 R K8t 8
ERI (A D).

B3 FHREMK
Fig.3 Mesh of wheel surface
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Fig.4 Schematic computational domain of full scale

vehicle model
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Fig.5 Curve of aerodynamic drag coefficients change
with wheel widths
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Fig.6 The vorticity magnitude contour on surface
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Fig.7 Schematic diagram of wheel steering angle
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Fig.8 Pressure coefficients of wheel surface
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Fig.9 Oil flow on rear part of the wheel surface
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Fig.10 Curves of aerodynamic drag versus wheel width
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Fig.11 Total pressure contour and surface flow
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Fig.13 Turbulent Kkinetic energy of vehicle rear area
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Fig.12 The pressure contour on surface of vehicle in
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