


Fig. 4.3 Airflow around a car and the main flow separations:
a) on the front-end structure, b) on the three types of car back.










Symbol Author Remark

— &— | F.Powlowski | Res1-106
1930 squared block
— v— | W.E.Lay generic car,
1933 | all edges rounded
b/h 1,17

B8.Goethert 10
1944 | streamlined body

N.K.Delany u.| Res1:106

N.E. Sorensen | two-dimensional
W54 | body

R.Borth Re «1,2-106
1960 [ b/me2, b/ne1

all edges rounded

Re = 2 -105

bih-1
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Fig. 4.26 Influence of edge radius on the drag of squared blocks, compiled from [4.29].

1. Sharp-edged front

2. Front with rounded leading edges

3. “Stromform"-front
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Fig. 4.27 Reduction of drag with hood inclination angle ¢ and windshield
inclination angle &; afier G.W. Cirr [4.30].
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Figure 4.34 Vortex formation on the A-pillar, after ref. 4.33




o,
~o.
T0~0=0~0~

L

1.0

x
d

a—o—1,/1,=0.326 b —a—1,/1.=0.176

0.25

0.24
Co
0.23
1
0° 2° 4° g° 8 10° 12°
diffuser angle a,,

Fig. 4.48 Reducing drag and lift on the rear axle by means of
a rear diffuser, afier J. Portiorr [4.45].
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Fig. 4.55 Influence of slant angle ¢ on drag coefficient ¢, and the flow regime in the rear
of the car; measured during development of the Volkswagen Golf I (Rabbi),
afier LJ. Javssen and W.-H. Hucto [4.33].
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Fig. 4.8 Lateral-speed vectors and drag coefficient of a fastback, as a
function of the slant angle ¢, after S.R. AtseD [4.10).
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Fig. 4.4 Contrarotating vortices in the dead water behind cars of
different rear-end shape, after S.R. AnmED and W. Baumzrt [4.6].
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Fig. 4.10 Vortex system for a fastback with: a) low drag coefficient, b) high drag
coefficient with ¢ = 30° after S.R. Aueo, et al. [4.13).
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cooling air

Ay = Area of Smooth Underfloor
(a) starting at front.
(b) starting at rear.

(b)
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Fig. 4.72 Flow pattern of a wheel rolling on the ground, after E. MERCKER
and H. BERNEBURG [4.61].
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Fig. 3.11. Airflow pattern and pressure distribution around a rotating wheel in
(@) stllair (1) a wniform airsiream, and (c) when rolling on the ground
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Fig. 4.78 Velocity distribution underneath a car with and without
front spoiler, after C. KRaMER, et al. [4.65].
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Fig. 491 Change in pressure distribution around the Volkswagen Corrado with the addition
of a retractable rear spoiler; afier H. Sciusrex and R. Hox [4.72].
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Fig. 4.97 Alternative radiator arrangements to reduce cooling air drag,
after R. Bucuens, et al. (4.36].
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Figure 2. Drag coefficients of two circular cylinders, one placed
behind the other.
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Figure 3. Drag of a pair of strut sections, one behind the other,
in tandem (2,a).




Fig. 5:32. Schematic

during drafting.
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