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Abstract

This paper presents the experimental results of aerodynamic drags of
model cars. The effects of cooling air on total drag were introduced by
using momentum theorem. Vehicle-liked Ahmed body and 1/5 model car
were used to evaluate the increments of drags due to the internal flow.
The results were compared with momentum theorem and other's
experiments and showed good agreements. In the case of Ahmed body,
drags were increased by 22% due to the internal flow and decreased
linearly by reducing internal air flow rates and inlet areas. The
experiments on 1/5 model car with ill-defined air flow passage showed
10% increment of drag. The results pf present study showed that cooling
drag could be predict by momentum theorem within small errors.
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Fig. 1 Calculation of cooling drag with momentum theorem



H. H. Jung

radiator

Fig. 2 Ideal cooling system and inclination of outlet
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(a) 1/5 model car with balance and supporter

(b) Ahmed body with internal flow passage
Photo 1 Photographs of models
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Table 1 Geometric data of model of Ahmed body

Height(mm) 1464 | Width of inlettmm) 86.4
Width(mm) 200.0 | Height of inlet(mm) 32.8

Length(mm) 3532 | Slant angle 0=
Note) Radius of curvature is 32.8 mm.

32 44 &%

2ol 2ARs gl FYTEL YL 07 mm A¥HL FERE &
AAE o] g3t mulo] nAAIZCE ¢HEFL Validay A1l PDCR 4E
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Fig. 5 Drag coefficienls versus air
velocities
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Table 2 Comparison of drag coefficients with Ahmed’s experiment

Ahmed’s result’ Present™

0.378 038 ~ 04

Note) * : Free stream velocity is 60 m/sec.
** : Free stream velocity is 20 m/sec.

w3 A2 A4, C= Fig 60142 2ol Han"2l A4t ZAzte}
] 25tedth Hane &WEe] zto] 302 7129 Ahmed bodyol A FHel &
HE 2l Z A7 HA AxslEd s Hand s £3WES] 2ol 20 &

0oo6o  Upper surface(slant angle 30°)
! noona Lower surface(slant angle 3()0)
0.5 — = Upper surface(llan's result,
slant angle 20)
0.0 =g
o pgmaTIS T 0o, T
L) //II ’ - © & © O@
) " F
-0.5 \\/ |
1o |

- 1 I"( T T T U N U 0 U T W U 0 VO S N 1 S O Y U I Y 0 I Y O U AV R B
. €

0 0.2 0.4 0.6 0.8 1.0
x/L

Fig. 6 Comparison of pressure coefficient
of upper and lower surface
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Table 3 Effects of screens on pressure coefficients

Number of screen 0 1 2 3 4 5 co
Co in duct 080 052 040 030 024 023 0.0
C, at rear of body -0.22 ~ -0.33

2686609 open inlet

Gaael | sheet  of screen
osattsh 2 sheels of screen
0649649 3 sheels of screen
e 4 sheets of screen
+++++ 5 sheets of screen
> hlocked inlet

Cp al x/L = 0.99

% 20660 ¢ ~().228
” GEIEEHY ¢ —0.239
anass r —0.265

S 8 06660 1 -0.239
ko) fefrfrede 1 - ().253
b -0.239
Ao —().275
— f’ KJJ Lt e c b e bt ity L
b.o 02 04 0.6 08 1.0

x/L

Fig. 8 Effects of flow resistances on
Cp al underbody

Table 3014 & 4 9l ulel Zol #2751 Bsl AYsYL of 42 U}
o YAA4EL 082 7bg wotom, A331e] 4ol mhet Fdo] 2
ot olm ol FUE -0200H -038OT BEsla Jon, Uy
o #EAYel WE e W glrh ok UEREUL 5 A
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Fig 10 Configuration of engine room
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