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Determination of Aerodynamic Configuration of Passenger
Car by Wind Tunnel Experiment
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Abstract

The aerodynamic characteristics of the most popular car (PONY 2) produced in
Korea have been experimentally investigated by Seoul National University’s wind tunnel.
The model (PONY 2) chosen for the wind tunnel was a 1/5 scale of the original car
without simulated underbody, cooling air flow and accessories. The measured aero-
dymanic drag coefficient corrected by JARI formula is 0.45 which is very close to those

of small foreign cars.

To see the effect of the different configurations on the aerodynamlc drag, the
modifications have been made by changing the hood slope and backlight slope, and
putting the add-on-aerodynamic devices on the orignal shape. The rear spoiler was
found the most effective one to reduce the aerodynamic drag. It may be concluded
that the considerable aerodnamic drag reduction can be achieved by changing the
slopes and A-O-A devices at the proper places of the car.
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Fig. 1a. Pressure distributions on a circular cy-
linder frorm the inviscid flow theory and the
real viscous flow rmeasurement. Cp=1. Pre-

ssure drag is dominant over the viscous drag.
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Fig. 1b. Pressure distribution about a stream-
lined body of revolution: Comparison betw een
inviscid theory and real flow measurement.
Cy<<1. The viscous drag is dominant over
pressure drag.
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Fig. 2. Airfoil and circular cylinder drawn in
such relation to each other as to produce
the same drag in parallel flows of the same
velocity. Airfoil: Laminar airfoil NACAG3,-021.
Drag coefficient Cy—0.006 at Re =10°to 10"
Circular cylinder: Co—=1.0 at Ree—10" to 10
Thus. the ratio of the chord of the airfoil, ¢
to the diameter, d, of the cylinder is 2/d=
1.0/0.006=167.



58/ s

F} 2 gt A e st e A =y A EAlo
FE atz]7}b dejubx phew g2 AHxl
og] RZo o8 A Agle] cfiIolch
€ e}t adeitA B A gte] A=A
By A=A "ot
Agabe) 7ol gk A ake] AAM A Eke] of
90%, AA=ge] oF 10%% == ek 2AFak
ol e AFake) Fekel Fojzla abgake) A

e A7) Al AEAE 4G

-

fot

2 tee el 7ba vy oF 4 2ok
S5 ovd SAAe AT C=0.4 7
:olv] xkmd NACA 63, — 0213 zte wl&l7]
Aol eiAlErt C,=-0.006M o|BE  AFAE
uldll7] wdolel o] whEwl GEE o Az 7

4oAlH ol

i
o]

253 SE&4e)] el £ = S5mph (88Kmh)
ol 10% ¢ 7] Hd FZas 5% dAB5HFE,
#% 70mph (112Kmh) o= 6 %% o A8 27
L e ni gieke] Fr|AEE &2 Tl

7bA % 4 glch

B
e
r -]
3
[
g
e
1
i
2,
=}
@
E
3]
H
N
N
_‘{L

_b |
D+ Ro_g / f____r—'_':

06 Co= 04
’ Co= 0.3

0.4

0.2 I D~ Acrodynamic Drag
. l R-- Roelling Resistance

b

40 60 ' 80 100 120
V [mph]

Car Weight W= 1080ke
Fronial Arca = 1.77m?
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tance) of car.
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Fig. 5. Experimental set-up of model of car.
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Fig. 11, Smoke-wire visualization of flow in cen-
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62/5m M=

o] gl wiuch wejrt 24 zhtsjglowd o
FEol A g} wpejHe] ch4] Fevie]
e ok 4 olk 83 Fig 13, 14, 155 2z
PONY 298] 7|28, ™ 4 42 2le] 227
57 (wake) 2 RodFm )

¢ #A AL e

Fig. 12. Upper part of PONY2:U.=2m/s; Re=5
% 10" The flow inside separated region
is turbulent.

Fig. 13. Smoke-wire \sualization of flow incen-
ter of PONY 2 with air dam
(angle="50 degrees)

Fig. 14. Wake developed behind the original car.
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