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NUMERICAL SIMULATION OF THE INTERFERENCE EFFECT
OF EXTERNAL STORES AND TAIL WING SURFACES OF A GENERIC FIGHTER AIRCRAFT

M.J. Kim,1 0.J. Kwon™ and J.H. Kim’

A three-dimensional inviscid flow solver has been developed based on unstructured meshes for the simulation of
steady and unsteady flowfields around a generic fighter aircraft and for the investigation of the aerodynamic
interference between the external stores and the tail surfaces. The flow solver is based on a vertex-centered
finite-volume method and an implicit point Gauss-Seidel relaxation scheme. To validate the flow solver, calculations
were made for a steady flow and the computed results were compared with experimental data. An unsteady
time-accurate computation of the generic fighter aircraft with external stores at transonic flight conditions showed
that the external stores cause undesirable vibration on the horizontal tail surface due to the mutual interference
between their wake and the horizontal tail surface. It was shown that downward deflection of the trailing edge flap

significantly reduces the undesirable interference effect.
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7Hd(Aerodynamic Interference)
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Fig. 2 Computation mesh for a generic fighter aircraft
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Fig. 3 Mach contour under steady-state
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Fig. 4 Comparison of surface pressure distributions for steady
flow on the main wing

Fig. 5 Computational mesh for a generic fighter aircraft with
external stores

t}. Fig. 72 A A=Al thal sz e F fAel
A FET AN 4Y AFE BT 3leH, oA7]M e
A= HBAE A THEE A9 FF AXG TUES
A ST,

A48 Afe dhHes & 47 Zﬂ

&= 23s B3a, v
FFT(Fast

Fourier ~ Transform)<

Position

o0k s TGS

Fig. 7 Grid test

(fundamental frequency)Z AL, AZRE 37.75Hz, 4
3L 31.94HzE JERAITE HIE T AR el & AolE
HolR drAwt BTh AZF FAHE &7 AsME olr
oo 2o Ax st 38 o wdEE B AT
°ﬂ’\15 AA33 olgt T AR FE "}%3}"1 2E HV&
At st throgs
—]E}H |48 H2ESr HAEE Hﬁﬁ AE A
atien] Azt zk4 0.5, 0.1, 0.01] tHEk
Fsto] ARg AIZE 1HF 0.05°] W
AZF 7HA0) 059 A9 718 FarE 0.
ok 53%9] AolE HPom (19 F¢& 9}
5%9] ol uehlth HAEE B AL
0.012] Axt Ayt F FREeA S 2
45 @4 B4 A dEstn Aok #gE F gloH
B dFoME A Azt melsled AlRE A 0058 AR
37]2 shqrh
Fig. 8-@olAE F 97ig 93 BRE Fo8) eAg)
g By s wolFm gt 1¥g B TER & 2EoE
Atololl A Za AV} BgEt e B 5 glon #d
Hi ¢ HE’*] e BEolN wAyg e A% g™
3 = gy due] Ad YA AR dE #2% 5 3
t}. Fig. 8-(b)= A 9 %(vorticity) iso-surfaced HoIF1L




N s "r ¥
SRR AT M3 EHEY 153
| FEEXTN
0001
! a[ op
08 b
0689286 S 0o00s
0578571 ‘S
0.467857 £ o
o
o
0.0.0005 |
-
5 4
0,001
£ F
)
£00015
o
£ oom
b=l 3
3 —
D.g0025 a
oo (a)|
L 1 1 J
0003 700 200 300 0
time
0.0006 -
- i
]
2
'S 0.0004
=
@
]
2 0.0002
=3 |
o |
g |
0
£ [
o
£
50 0002
= b
= [(b)]
1 A 1 I
-0.0004 700 200 300 o
time

Fig. 8 (a)Steady pressure contour around external stores,
(b)Instantaneous vorticity iso-surface
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Fig. 13 Temporal evolution of Mach number contour and the
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Fig. 14 Effects of the deflection of trailing edge flap
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