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Study of aerodynamic characteristics of fastback car in starting process

LAN Tian, KANG Ning,”ZHENG H ao

(Department of Automotive Engineering,

Beijing University of Aeronautics and Astronautics, Beijing \100083, China)

Abstract: The unsteady flow field of a fastback car during’ starting process was simula-
ted numerically with Computational-Fluid Dynamics( CFD) methiod. The aerodynamic drags
and drag coeflicients under two starting accelerations were calculated using A€ turbulent
model and the \first order\upwind scheme. The-results show that the aerodynamic drag in-
creased significantly in\the starting process and reached a maximum value in a very short pe-
riod after starting} When the'carran steadily, the drag tended towards a constant value. The
drag-coefficient decreaséd rapidly during starting and became steadily after completion of
starting. In the process of staring, wake vortex formed gradually and the pressure difference
between the front and back of the car became bigger. After running steadily, the difference

became smaller.
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Fig.1 Car model
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Fig.2 Computational domain
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Fig.3 Grids in the longitudinal section of symmetry
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Fig.5 Aerodynamic drag coefficients

under two conditions



11 : 1871

4 , )
, 1 , 6
, 1ls ( 6(a),
1 1s, )
2 Q 5s. 2 . 6s ( 6(b)),
28 1 22 , ;
R 2 ) 11 s,
1 ) 28 s , ) ( 6(0),
, 36 s , . ( 6(d)),
5 , , Ca ) )
2 2 o 2 27 2
2 2 7
2 1 ; 2,
1 ) 2 4.4
1. 1,
14
4.3 : ~ 60 Pa,
8 Pa( s
6 7 ) )
, . 68 Pa. 9(a (b) 6s(

6 1
Fig.6 3D streamlines under condition 1
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Fig. 8 Surface pressure distributions under condition 1(starting 1 s)
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Fig. 9 Surface pressure distributions under condition 1(starting 6 s)
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Fig. 10 Surface pressure distributions under condition 1(starting 11 s)

=R

(a) THTHR ]

B 11 W4T B AR 4 B R IR ) A

Fig. 11 Surface pressure distributions under condition 1(at constant speed)
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