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Airframe Structure Development
of Solar-powered HALE UAV EAV-3

Jeong Woo Shin*, Sang Wook Park**, Sang Wook Lee** and Tae-Uk Kim**

ABSTRACT

Research for solar-powered high altitude long endurance(HALE) UAV was conducted by
Korea Aerospace Research Institute(KARI), and the EAV-3 with 195m wing span was
developed. For HALE flight, aircraft should be lightly designed. Especially, airframe
structure that accounts for a large portion of the total weight of aircraft should be
lightweight. In this paper, development process of airframe structure for solar-powered
HALE UAV, EAV-3, is described briefly. Domestic developed T-800 grade CFRP(Carbon
Fiber Reinforced Plastic) composite material with high modulus and strength was used to
design main load carrying structures. Flightloads analysis that takes into account large
structural deformation was carried out. Stress and flutter analyses for airframe structure
sizing were conducted. Static strength test for main wing and aircraft ground vibration test
were conducted successfully and structural integrity was secured.
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Table. 1 EAV-3 Main Configuration Data

Wing Span 19.5m
Wing Chord 1.3m
Length 9.0m
Target Weight 46.8kg
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Fig. 3 EAV-3 Airframe Structure Layout
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Fig. 4 EAV-3 Wing Structure Layout

EAV-3 9 & A7 32 Fig. 3% 2t
Fo 729 Fo7A4FL 2=9KSpar), 2B (Rib),
2717} E(Skin Guard), 27lojth, 2T+ /&
, Azats o &8st o
Hol s}%—% 2 16—}1::] T-800F CFRP E3tA4| 5
HE Ze 3 % "R A4
At 3 mHES F8F AAZ Y 23
stiole 29 Weo g 0° CFRP Capd A3



)

Fg2 2993

sgor, 9 BWE} 2 F HE(Rooyd

Cap F717} 7V FAI Fo MgEos P4
A7t AAHES Stk Agas vl

=
= CFRP E3tA89} E(Foam)o.2 AAHE HA
8] =(Bulkhead) & AX|3}o] 23 W &
=< WA 3t THShin et al, 2014). Y& 2
e AAEHe ZlFdeoln, T-8008 CFRP
EdARY & OlﬁﬁfL AR E o] &3l A
&ETH Agd F7Ee
&S 31, CFRP E3tA 29}
AMEA =2 *47110}%@. 2718 ¥
[e]

7 B Z(Trailing Edge)oﬂ
A7tEE MAse] wPF 279 Y4 FA5
=2 39t 2z17l=E GFRP (Glass Fiber
Reinforced Plastic)?} AK(Balsa)E °©]&3 M=
AA FxoIH, sFulg 20704 FH=o] EA S}
A =S AAST.

Fig. 5 EAV-3 Tail Structure Layout

ujele] F2HEA Nde FI74 Y3 Fig.
49} 7o, FHu g Byl Jhed FEo|H,
29t FH/sA g BakEte] ZF 1714 A

o &

2.2 st&Eall A
EAV-3 Hl&sl53M &
Ao Hag s é%‘k‘ﬁt} EAV31_
ZA% Fxol7] W& vg F WLy} A &

Aste, ol WAsE] FFe WA HRol
o8 1AW AN SR ANe =72

£ MSC Softwarejil: ©] MSC.Flightloads& A}-8-3}
Aok A mde r1ES Avtstr] f1% sd
(Panel) 29, 72 WIS 1Hs7] AT 7=
2d, gy d¥ zd2 FAHEY

Fig. 5= EAV-39] &7]¥ d'd mdo|t}. MS-
C.Flightloads= DLM(Doublet Lattice Method)<

Agatel ohed F/1Ee ALtk 79 o
-2 SG6043°1M, & U7 (Incidence Angle) 4°

otk W AV e WY oelth F 1058
Aol e Agston], Add 2 54 A
& Table. 29} 2Tt

Fig. 6 EAV-3 Aerodynamic Model

Table. 2 EAV-3 Aerodynamic Coefficient

Mach C, c
NO L0
: (1/rad.)
MSC.  Rigid 0024 5775  1.072
Flight
loads Flexible 0024 5975  1.020
AAA 5191  1.000
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Table. 3 EAV-3 Aerodynamic Coefficient

Test Analysis Analysis
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