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Abstract :

Korea Aerospace Research Institute (KARI) is developing an electric-driven HALE UAV in order to

secure system and operational technologies since 2010. Based on the 5 years of flight tests and design experiences

of the previously developed electric-driven UAVs,

KARI has designed EAV-3,

a solar-powered HALE UAV.

EAV-3 weighs 53 kg, the structure weight is 21 kg, and features a flexible wing of 19.5 m in span with the
aspect ratio of 17.4. Designing the main wing and empennage of the EAV-3 the amount of the bending due to the
flexible wing, 404 mm at 1-G flight condition based on T-800 composite material, and side wind effects due to
low cruise speed, V_cr = 6 m/sec, are carefully considered. Also, unlike the general aircraft there is no center of
gravity shift during the flight. Thus, the static margin cuts down to 28.4% and center of gravity moves back to
31% of the Mean Aerodynamic Chord (MAC) comparing to the previously developed scale-down HALE UAVs,
EAV-2 and EAV-2H, to minimize a trim drag and enhance a performance of the EAV-3. The first flight of the
EAV-3 has successfully conducted on the July 29, 2015 and the test flight above the altitude 14 km has efficiently
achieved on the August 5, 2015 at the Goheung aviation center.
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Table 1 Aspect ratio Vs. Cp (V=5.8 m/sec, a=4°

degree, Re=5x10°, Wing only)

EAV-2H | EAV-3 | EAV-3 | EAV-3

AR 23 20 17.4 14.8
S_w (m2) 5.09 21.84 21.84 21.84
Cp at
0.0330 | 0.0358 | 0.0379 | 0.0409
Cr=1.0
e 0.465 0.526 0.581 0.639
Cbi 0.0298 | 0.0303 | 0.0315 | 0.0336

Fig. 4 EAV-3 Planform and Solar Panels
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Table 1 Sizing of EAV-2H Vs. EAV-3
EAV-2H EAV-3
AR 23 17.4
Length 5 m 9m
Height 0.944 m 1.56 m
Span 10.83 m 19.5 m
Wing Area 5.09 m? 21.84 m?
Horizz;ltal Tail 0.40 m? 297 m?
ea
Vertical Tail | 0345 m’ 1.56 m?
ea
Fuselage 2.15 m 3.4 m
Take-off Weight 20 kg 53 kg

Fig. 5 Schematic Drawing of EAV-3



64 e
1600 . I |
000 | : i
is I L,
(m) sl | b8
(1 .
.us"‘n_ .
H.:'.-H' . _._,.-"- e o |
s D
AR HE 7
ML oK
15055
b
=+
: =
L
I."‘I
a.:__:'.-__'__-.. _.lm
= | I
. 1
o i (m)
- — S
g g e
_—
-
=
= |
u T4 F] M6 M8 l& MA
PE

Fig. 6 EAV-3 Flight Test Data
(2015. 08. 05. Flight Altitude 14.1 km)
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