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An Experimental Study of Asymmetric Vortices around
Slender Bodies during High Angle of Attack Maneuver

Youngjin Jeon* - Hyungseok seo** : Womhyeok Choi**
Yunghwan Byun** - Jaewoo Lee**

ABSTRACT

In this study, side force, drag, and the yawing moment were measured based on the angle of
attack by using two models of different nose shapes with slender bodies, which were general
shapes in the subsonic area. As a result, the side force and yawing moment were the highest at
a specific angle of attack. The boundary between asymmetrical normal state and asymmetrical
abnormal state were able to be seen. As a result of analyzing the side force, drag, and yawing
moment by time, reliability varied depending on the shape of the head at the same angle of
attack. The results of measuring pressure distribution from the surface of the slender body at
each angle of attack were as follows: as the angle of attack gets higher, the distribution of

surface pressure was asymmetrical.
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Fig. 1 Air launching rocket model used in experiment
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Fig. 2 Multipurpose subsonic wind tunnel in Konkuk
univercity

Table 1. Multipurpose subsonic wind tunnel in
Konkuk univercity

T+ 2 A 4
3534 4 H 4324
AA| =27 8.2(W) x 3.2(H) x 21.8(L) m
A 1ANEF : 1.0(W) x LOH) x 3.5(L)m
Aol =27
Al 228 F 1 2.2(W) x 2.0(H) x 9.0(L)m
A e A 1IAFH : 451 m/sec
o F A 24P : 9.8 m/sec
%7159 90 Kw
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Fig. 3 Load-cell(left), strut and ‘U’ shape coupling
device

Fig. 4 Experimental model installed in subsonic
wind tunnel
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Fig. 6 Side force and yawing moment coefficient
according to angle of attack of the head
cone body shape and blunt body shape
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Fig. 7 Side force(left) and yawing moment coefficient
(right) according to time by the head cone
body shape
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Fig. 8 Side force(left) and yawing moment coefficient
(right) according to time of the head blunt
body shape
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Fig. 9 Pressure test result on the angle of attack
10°(left) and 35°(right) of the head cone
body shape

Fig. 10 Pressure test result on the angle of attack
45°(left) and 60°(right) of the head cone
body shape
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Fig. 11 Pressure test result on the angle of attack
10°(left) and 35°(right) of the head blunt
body shape
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Fig. 12 Pressure test result on the angle of attack
45°(left) and 60°(right) of the head blunt
body shape

T A MHAFH Coned 3 FAFSHA 0.08m
Mo ¢+8 =4 A HgAAS BRgow
0.18m ¥ 0.33molAe 8 &4 2= dAA
S Holxu Qth. &7t 3BsEoA g4 =4 A
I} 0.08m <} 0.33molA 9] ¢y WHile dAAHS
ZFA A RE 0.18moll A 2] 43 =AH A= wkd ¢

Age woln gtk ozl e werolds

i

[e

N rie
=2
>

Ir
o
o
o
I
o2
12
o
i1
”
tlo
of
gl_l"
12

EF_R

Lo
4 < A P2 |
=2
k)
il
X
o
ol
td
i
X
-

s

=

0% ox
o

d

i

=
Ee)

o lo ot
o
by
2 o
©
)
()
SuAY
Rl ot
il
2
2
T
30 N 2
o ¥ oo

o2

_0|L
>
£ i

o
ro, B

N

)

K3

k=)

i

o

%

X,

lo

2 Moo D o

v ol RUo(m et (m
ui
e
ind
::1‘
K
i
o
N
of
18

i)
o
i 4

BT )
il
o
M
J

[N
B
ey
o
o9,
b
=
m
o
2t
..
fe, o
o
>
ftl

A 3]

[of
-

o9,
fe H

=

(m

rr

»

flo

Y

o
i3
o
N o
=2

oy 4
£ 4o m

> l-g fo ru My AN X & opx & rfr oo

o
4 =
x
o
k
L

i
ki
MO
rot



1. Champigny, P., 1994, "High Angle of 4. WP, ojAg, FxH, o]&A, "I
Attack Aerodynamics", AGARD Report 804 53 olF& FT Y, S=EFFTE A,
(Special Course on Missile Aerodynamics) A54A, A15, 200143, 62

2. 3471, AAE, W4, 2HE AZE E 5 #MYgS, “FELAA EEAY FEHEA
A F9 147 759 BdA o F 9 =4 #3t AFH A7, AFustn ARSI
540 B3 FA7 A7, FHANFAT T E9eE, 200601, 2€
8+3) %], A11¥ A3Z, p.22~27, 2006'd, 94 6. Pressure Systems, "Model 9116 Ethernet

3. HAH, oA, WIS, ‘ol HAHI 7] Intelligent Pressure Scanner User’s
HE o] &3 FFTUAL 2A HAHREA”, FF Manual", Second Edition, 2007, August

H=
$-F83]%), A 338 A 12%, 2005, 12





