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500 Ibs-class Air-to-Surface Missile Design by Integration of

Aerodynamics and RCS
Hyogil Bae*, Kwangki Lee**, Juno Jeong**, Daekyu Sang™* and Jang Hyuk Kwon****

ABSTRACT

Aerodynamic analysis(DATCOM) and radar cross section(RCS) analysis(POFACETS) were
integrated for the air-to-surface missile concept design using a design framework. The
missile geometry was the CAD(CATIA) for the
manufacturing with design processes. Aero/RCS analyses were linked with the CAD process

defined based on synchronizing
under the ModelCenter framework in order to receive the geometry data automatically. The
missile design baseline configuration was selected from ROC(requirement of capability).
Then the RCS minimization was performed subject to thelargerthebetter constraint of the
missile lift-to-drag ratio. This study demonstrated that various design strategies can be
performed efficiently about many missile configurations using this design framework in the
missile conceptual design phase.
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[ High Nose Fineness Superior Aerodynamically, Low Observables ]

Example: I / d = 5 tangent ogive
ol
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tically, High Propellant Length / Volume }

Example: I/ d = 0.5 ( hemisphere )
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o Ejection ~ ~24"x24 ~168" 3000 Ib

/|
“/ Vehicles Pods NG

Rail ~13"x 18" 70" 1201b

a8 4. U.S. Launch Platform

(Pete West/AIR International)
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1&gl NACA0012<&
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Gross weight : 500 Ibs

Range : 200 km ©]/¢

Turbojet thrust : 150 Ibs

Mach/Alt : 0.7/1.0 km

In /d =2 W9
328 cm ©oJUl (F-16 store
installation, US

Nose fineness ratio :
Body length

launch
platform =)

Tail LE sweep (RCS
desirement)

Wing TE sweep (RCS
desirement)

® Wing airfoil = NACA65A208

Tail airfoil = NACA0012

® Wing LE sweep =

® Wing LE sweep =
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a8 9. DATCOM itz

Oll A

$BODY NX=7.0,
X(1)= 0.0,0.328,0.875, 1.750, 2.625,10.170,10.925,
S(1)= 0.0,0.449,1.046, 1.539, 1.641,1.641,0.182,
P(1)= 0.0,2.397,3.674,4.470, 4.587, 4.587, 1.527,
R(1)= 0.0,0.403,0.627,0.769,0.772, 0.772,0.239,
/ZU(I)= 0.820,1.124,1.287,1.387,1.411,1.411,1.023,

ZL(1)= 0.820, 0.383,0.164,0.031,0.000, 0.000, 0.539,
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* Trim AOA = 1.0978

CD =0.1624
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*# NDM PRINTED WHEN NO DATCOM METHODS EXIST
* VEHICLE WEIGET =  500.00 LB.
* LEVEL FLIGHT LIFT COEFFICIENT = _.77656

CL=0.77656

Trim AOA = 1.0978
CD=0.2329
AOA=8.222

E CL=3.1865
Sustained g = 4.1

Cp=D/(q8)=T/(4S)
- =150/ (4471 X 1 x 144)
= (0.2329
=L/ W= C,qS/ W
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Z27] AFALE 5 71 OA(Orthogo-
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skl 29 179 &
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Front: thets 50 deg
Left Side; phi 270 deg
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| Model Menaztatie Sth_mesn 21855 Wis -
[ Cornant [vake [LowsiBound  [UpperBourd |
Model geo_constisnd vig_kmd 2724058 [] 100
Miodet datcren OUT CMALS] 0.036% 100 ]
Modet dateom C5V.Ci3) 007053 0 100
Modal LaverD_level LD_level 18733 4 E7045 100
Detign Vatisbiss
(Vaidble_ [Vabe TSt vaie | Lowesbourd [Upperbiourd |
Medel CATIS WH_51 S0 BS5 2 55068 40 il
Modst CATIA W H & _H|& 264 141 00 240 0
Modet CATIA W H_$1 2] 855,626 600 640 50
Model CATIA D2 H_E0| 2208 m 176 4
Modei CATIA HEIWH_to_cheed 1905 E] 160 M
Model CATIA WM 2 054 n 0 40
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a3 19. RCS =43 8 ME
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2ds =3 SQP(sequential quadratic
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RCS #Zol 7 RFOIFH
_nose 180 — 100)= 7|F % A (baseline)ol] Auk
gt FFHE 1.8%, RCSE 28% ©|5S KL
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&z gow da, %
Aoz Fylsted RCS His
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E 1. 84 23 Ha

BAE lEEd | HEA |SH/RGSEH
7158 nose 180 100 100
ST 10 10 306
L= E 20| 590885  580.885 6556
A= S 300 300 264.1
TR 500 800 8556
me|L I g0 220 220 234.1
el _tip_chord 200 200 1925
Level flight AQA 1.098 1111 1328
Cm.0 0.144 0.144 0.071
Cma_0 0030 0.026 -0.037
L/D_level 4782 4,870 4874
RCS -20.82 -26.66 -32.19
L/D S7H(%) - 138 19
RCS ZHA-8(%) - 280 546




040 & 2 5%, 2012, 2 34

31493 RCSai4]

SF 500 Ibs FUIA wARY HAAA 19

—_

Level flight AOA = 1.098
Cm 0 =0.144

Cma_0 = 0.030

L/D @ level fight = 4.782
RCS =-20.82 dBsm

Level flight AOA = 1.111
Cm_0 =0.144

Cma_0 =0.026

L/D @ level flight =4.870
RCS =-26.66 dBsm

Level flight AOA = 1.328
Cm_0 =0.071

Cma 0 =-0.037

L/D @ level flight = 4.874
RCS =-32.1¢ dBsm
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