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Car Aerodynamics Drag Reduction Based on Wheels
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Abstract: The computational fluid dynamics technology and the uniform design approach were applied to the research on
car aerodynamics drag reduction for a sports utility vehicle (SUV). The research shows that the use of uniform design
method based on wheels for aerodynamics drag reduction can effectively reduce car aerodynamic drag coefficient, a decline
of up to 15.9% . The width of the front wheel spoiler is the largest contribution to aerodynamic drag coefficient based on

wheels. As to the affecting aerodynamic drag coefficient, the weight, the width and the rim area of the front wheel spoiler are

different from those of the rear wheel spoiler.
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Fig. 2 Computational area of the baseline model
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Fig. 3 Pressure coefficient of front wheels
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Tab.1 Table of factor level
K %
' A/mm B/mm C/mm D/mm E/m’ F/m’> G/mm
1 55 310 80 140 0392 0392 0
2 65 330 90 175 0.398 0.398 130
3 75 350 100 210 0412 0412 260
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Tab.2 Table of test design

% A

A B C D E F G
1 2 3 3 2 1 3 3
2 2 2 1 1 3 1 2
3 1 2 2 2 1 2 1
4 2 3 2 3 1 1 1
5 3 1 1 2 2 3 3
6 2 3 1 2 3 2 3
7 1 3 3 1 3 2 1
8 1 3 1 2 1 1 2
9 2 1 3 2 2 2 3
10 1 3 2 3 2 2 3
11 1 1 1 3 3 2 2
12 3 3 2 1 2 1 3
13 1 2 2 1 3 3 3
14 3 1 3 1 3 2 2
15 2 3 1 1 2 3 2
16 1 1 3 3 1 3 2
17 1 2 1 3 2 3 1
18 3 2 1 2 3 1 1
19 2 2 3 1 2 3 2
20 3 2 3 2 1 1 2
21 3 3 2 3 3 3 2
22 3 1 2 3 2 1 2
23 2 1 2 2 3 3 1
24 3 2 1 3 1 2 3
25 1 1 3 2 2 1 1
26 1 1 2 1 1 1 3
27 3 3 3 3 2 2 1
28 3 2 2 1 1 3 1
29 2 1 1 1 1 2 1
30 2 2 3 3 3 1 3
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Fig. 6 Test design of case 15
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Tab.3 Table of all case C,

) Cy Bt Cy X Cs
1 0.366 11 0.365 21 0.364
2 0.374 12 0.374 22 0.372
3 0.370 13 0.363 23 0.362
4 0.379 14 0.370 24 0.361
5 0.360 15 0.400 25 0.371
6 0.361 16 0.349 26 0.365
7 0.379 17 0.362 27 0.371
8 0.404 18 0.376 28 0.367
9 0.365 19 0.359 29 0.372
10 0.363 20 0.379 30 0.388
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Fig.7 The influence of signal factor on Cy4
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Tab.4 Comparison of aerodynamics drag of the car
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Fig. 8 Pressure coefficient of the front wheel
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Fig. 9 Velocity vector at y = -700 mm section
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Fig. 10 Velocity vector at z=200 mm section
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