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AN INTEGRATED SYSTEM FOR COMPUTATIONAL AERODYNAMIC, STRUCTURAL
AND RF STEALTH ANALYSIS

GR. Park, YR. Yang,2 SK. Jung,] RS. Myong*3 and T.H. Cho’

An integrated multi-disciplinary design system plays a critical role in the preliminary design of an aircrafi. In
this paper such system is developed for the multi-disciplinary computation and design,; aerodynamics, elasticity, and
radio frequency stealth. Common data base of geometry and structured grids is generated and used for aerodynamic,

structural and electromagnetics analysis.

The Navier-Stokes CFD, FEM, and CEM technique are used for

aerodynamic, structural, and RF stealth computations, respectively.
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Fig. 3 DLR-F4 wing-body configuration

D, /e

B, / m
W Ao SAE RCS A7 Scattering  Energy <}
Incident Energy?] H]Z YERd 4= itk

| incl

= 47TR2

|2 U]

714 R S83] 2 7S ARE3HTH(100,000 m)[9,10].

22 23 S AXY Y
2.2.1 EH“ od

H.FZRF 292 T3NS 8] f3) oy 24
2 DLR-F4 S A3k i 292 Fig. 33} Zeo] 7l
&7]|(Boeing 737) 22 FE7)o] F2 AMEEHE et A
3 PO S HEdS EHoR AA I

b

I'I

SR W 8] S AgE BA 2 4
avier-Stokes ‘%} é Sfe Ak FA7IHe
2 f3t iﬂ&%‘(FVM) WA AIZE A (Implicit), F/d*HEH
o] ALgEUT FAHEAE sl f& O RdEEe
RNG k-epsilon®] AMEESITE A 72 <Al SAA] HA] Al

A ARkl b e RES Ak FYHe sa A
2 2] S8 HASE olgslel AR 2UES i

=38 skl

CATIA®IA 7142 #4S GRIDGEN VISE ARgste] &
HAE AR, oF 64vle] AE Akl 32702 Block
o7 o]FojHe} weZ 028} mhake 0759 2AE A-83)
Atk AAFRHAeZE I AHlE Pressure Inlet, $Ho=
Pressure Outlet, %‘0}4'?*‘:501]—‘5 Far-field2 74 3FSich

Fig. 4 RCS grids

AR FgErle] RE FReAS ud 2dgS 23 U
Mol 3 @& Akshe Alo] FREC] 2t BE S
BARE ol wholX| ek AlAtAITEe] Fhel A dA o
B ARbo] AR e wile] Stk ole|gk AREE Fol7] 9
611 WY, HEH, A9 steo] 27, 238 § 59 37K T

QA5 o AAHER A EE ATt Ase
Al 2024-T3-& AH&aHth
31412 MSC/NASTRANS “d-8-ste] =839om, CATIA

oA A AzxE 01%0}04 PASTRAN “golX F&3l54
WEAZTE EHAR A4S 913 CBAR, CTRIA3, CQUAD4
AZF QAT AMEERITh AARDCEE Yoo e o
AN A EAE AT W FERAS AL

2.2.4 RCS 34

CATIACIA 7F4d ¥74< GRIDGEN VIsE AHgato]
RCS ZAAE AAsdrh wezke 0% ol HwdA
255 B 97 RCSE AMSE Monostatic SFEIVFE
7HAskg o, Ul A9 AAFASEE >0l A
= A|(Perfectly Electric Surface; PEC)2 733
7] Chorde) Hriol2 9T, # FFO)T °F 87he] A
A7k Bol7keg stk SlAS CEM Code(ln-house)S £
o]2ol ). RCS 34 AT w3 AT Ea) 729

= -
. B

Table 1 Analysis condition
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Radar type Monostatic
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CFL No. 0.9
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Fig. 5 Change of maximum displacement (M=0.75, AoA=0
deg, Re=3x10%)
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Fig. 7 RCS distribution
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Fig.9 Initial and converged wing shape (M=0.75, AoA=0
deg, Re=3x10°)
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