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Abstract: As an important tool to explore the near space,near space long endurance solar-powered unmanned aerial vehicle
has plenty of new characteristics which are different from the conventional aircrafts in aerodynamic design ,aerodynamic con-

figurations , relevant technologies and so on. In order to carry out in-depth study, the research status of the unmanned aerial

vehicle’ aerodynamic configuration was generally summarized. In addition, key technology and difficult problems to this area

were expounded in detail. Finally, aiming at the limits in this field,the future development trends were outlined.
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Tab.1 Several near space long endurance solar-powered unmanned aircraft
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Low Reynolds number airfoil compared to

Fig. 1
conventional airfoil
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Tab.2 Theoretical value of Lift and drag coefficient compared to experiment value

[14]

Re a C, Cvin Croor C, Chvind Chorror
6 x 10* 4° 0. 699 0. 656 1.3% 0. 0382 0. 0463 11. 0%
1x10° 4° 0.775 0.793 0.3% 0. 0243 0. 0248 5.7%
2 x10° 4° 0. 781 0. 800 0.5% 0. 0141 0.0142 6.0%
1 x10° 0° 0. 391 0. 388 0.3% 0.0181 0.0182 4. 0%
1 x10° 7° 1.053 1. 052 1.8% 0. 0226 0. 0228 7.1%
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Fig.2 Aerodynamic characters of low Reynolds number airfoil SD7037 changed with angle( Re =3 x 10°)
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Fig.3 Lift,drag coefficient and lift-drag ratio change with angle'"’
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Fig.4 Tip vertical displacement of high aspect ra-

model

tio wing change with  wind

velocity' "
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Tab.3 Parameters of high aspect ratio wing model *"
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Fig.5 Several typical aerodynamic layouts of UAV
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Fig.8 Flying wing layout UAV is subjected to lon-

gitudinal stability control response"**’

T REA R AR A AT,
IR ANB EERITE AR TS % i
O, RS KRB T 2 1 HAT P4
LR BRI B AL ) A R AT e (1 9) AR
P AT AR, RAT A L e S B AT
BRSO RE A, LTI 8 5% FL /N LR B B X
S, g s T BH E R (] 10) , £E
5 T 2 ] DR R RN B O,
X DU AT (8 2% A Jay B 3 AR K S i —
AT

TERE A, 2 Helios™ | APH ™ 2R T B 2
REA R, XA R BT RS ORR L LR
SEEERA, 38 MR RS 2 o JC AL B 42 il RS E
VRIS LA KSR PEL IR S 45 AR 5 ), 58 [
Helios 1356 A i (AN B8 TE W 17 3% %X — [ it
T AT o

55391 51



S RBABAEL AL

2018 48 H

25 m

B9 X KA K KATR R ME
Fig.9 The concept outline of the two-way flying

wing air vehicle ™"’

0.6 —— Ma=0.6
—=%— Ma=1.5
—&— Ma=6.0

0.4
0.2

0.06
0.05
0.04
Cp 0.03
0.02
0.01

ot
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