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Computation of aerodynamic drag of a fastback car
in accelerating process

ZONG Yeling, KANGNing

(Department of A utomobilée Engineering;

Beijing University of Aeronautics and Astronautics, Beijing 100083, €hina)

Abstract: Three dimensional unsteady flow-field around a simplified fastback car in
process of accelerating 'was simulated numerically with computational fluid dynamics( CFD)
method. The aerodynamic drags were calculated-at different speeds and different accelera
tions. T he calculated'results show that the aerodynamic drag at a certain speed and accelera
tion are closely related to the current speed and acceleration. Through twice linear fittings,
the computational \formula of \aerodynamic drags was obtained. This formula could work out
immediately the d@erodynamic drag of the aerodynamic characteristics of a car in accelerating

process at a'certain speed and acceleration value.
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Table1 Comparison of aerodynamic drags

at acceleration of 5.56 m/s

€
4 vol (m/'s) DIN D% [D‘T?‘“] \%
[3] 0 13.12 2.15 0
Cno " Cno
5. 56 13.35 2.19 1.75
Q0 453, 7.2%,
1. 12 13.37 2.19 1.91
16. 68 13.42 2.2 2.29
22. 24 13.59 2.23 3.58
) 2 2.78 m/ s
’ ) D. , D 27.8 m/s
; 4 , 12. 89 N. D
o, Do D—Don
’ 2 2.78 m/ 8
’ Table 2 Comparison of aerodynamic drags
at acceleration of 2.78 m/s?
2,
) D D- Dy,
, vo/ (m/s) D/N Do [—Doz ] \%
) ’ 0 12.89 2.11 0
; ’ ) 5. 56 13.19 2.16 2.33
’ 1112 13.27 2.18 2.95
’ 16. 68 13.34 2.19 3. 49
4 22.24 13.54 2.22 5.04
1, 2 s
4.1 27.8m/ s )
, 2. 11~ 2.23
) 1 , [3]
a 5.56 m/s’, 2 2.78 m/s. 1, 2 ,
, 0, 5. 56, 11. 12, 16. 68, 27. 8 m/s . 5.
22.24 m/s( 0,20,40, 60,80 km/h) 0 04% ,
) v 27.8 ,
m/s. .
1 5.56 m/ s’ )

D. , Do 27.8 m/ s
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4.2 19.46 m/s
D= 1.2034Do+ Q0 0355(a- 2.78), (4)
27.8 m/s
D= 2116 3Do+ 0 058 1(a- 2.78), (5)
36.14 m/ s
19. 46, 27. 8.36. 14 m/s. D= 3189 6Do+ Q 1099(a- 2. 78), (6)
, 2.78.3.707.5. 56, 46 ’
11.12 m/s*( 10, 7. 5, ’
5,2.55s).
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Fig.6 D-a graph at end velocity of 36.14 m/s

D= (0119 lv— 1. 140 6) Do +
, (0. 004 50— 0056 2)(a— 278) (9
D= bDo+ k(a— 2 78) (3)
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Co = [(92. 045v— 881. 501)Cno +
(0258 Su— 3.228)(a- 2.78)]/v’
,2 78 m/s? a1l 12 m/s’;
19 46 m/s <v <36 14 m/s;

Do—

Coo —

27.8 m/s

(10)
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