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Abstract: The buffeting onset angle is estimated based on the Reynolds averaged Navier-Stokes(RANS)
equation and the shear stress transport (SST) turbulence model, which is according to the lift coefficient
criterion, pitching moment criterion and surface limit flow criterion of flying-wing unmanned aerial vehi-
cle (UAV). Based on the detailed structure model and aerodynamic model, the structural aerodynamic
coupling solving technology is built. The aerodynamic dynamic meshes adopt the combination of the
spring-based and local remeshing methods. The buffeting load responses of {lying-wing UAV are calcu-
lated in the time and frequency domains, respectively. The results show that based on the CFD RANS
equations, the SST turbulence model and different kinds of criterions, the rigid flying-wing UAV in
low-speed high-angle condition can get reasonable buffeting onset angles. The angles predicted by the

lift coefficient criterion and the pitching moment coefficient criterion are more conservative than ones
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predicted by the surface limit flow criterion; the surface limit flow criterion method can give the detailed

wing flow and the wing flow characteristics at different angles. Compared with other aeroelastic respon-

ses, buffeting is the forced vibrations, and the response frequency is not single.

Key words: tailless flying wing; CFD/CSD; UAV; buffet boundary; landing configuration

IR ST B 5 kS B AL 0 e BRI 5T
AT 0 O o AV o R R A B R . X T BRI
ST 32 TG P AN Oy T - BHR b 2 200 A i
FORRR A AT B BRI 9T A BRI K R
IESR VA B G EE R /2 1 e o o |
LB T B, BT XA vk v e BT AT 2R
PR B A AR T I R K HL SR R R3S G
AL AT 28400 16 WF W B BEOR ) 30T S 4 i 2 3
BT A R L SR R B B A AT S B ) B
25 R P RE S BHIR 1 FEBUE 5 3BT A BIF 5T K R
BT, 20 P i b3 B R A
. BB EE T WF5E XST RR- = A 3 A SR i ST R B
PRS2 . WIS 3 T 3T MDDES 4 &
T AR B BUE By I A RS Z5 4 O R R
SEHLR B R i 2508 T 9 5 1R 1Y 1 R B R ) g
TI0F9E . ShvkSE R R A RANS Jr e K 45 ia
Zh 5 FERLPL T i A 24455 3 0 AR R A Ak R AL B R
RIS RO A6 TR R S50 X i 4k B
B A JR B R 5 i AT B 98 . Kandil 265 BF 5%
Ik B0kt B R B R 9 R . Morton N 3t F
DES Z it BB B T F-18 K MRS T Y
TR PR N . Healey ' Xf F-18 3 B % 757 M4 .
Steimle 2V HFSE T )5 3R A BHR LR .

H i K 22 BBk R it 7 W0 A 9 2 B i 5
BHRD T, K Z T g 1A o T
Rl IR ST TS AL A G 3 I 300 5 99 31 1) A5 R AL
WM P S RANS Jy B2 SST it i 455
RUR T I3 2B 98 A 7 50 3 BOA IR B A BR i
F) 5 2 7 2 I R TG LA AR 2K 3 A IR
AT EHR 0 &0 s AR a2 T RANS J5 #2 il
CFD/CSD #§ 4 H AR M BF 78 © 3 T8 AML7E BHIE bh
2 30 1 BRI A9 H01R 28R A7 0

1 XEAXTANKE

CEATTANBARNE 1 i, o REATL
AR AL A3 I A R, L= 15 m, S=
23.5 m’,c=1661.1 mm, Tt K3 Ic AHLE R U
LR,

1 REAT AN
Fig. 1 Geometry model of flying-wing UAV
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Fig. 2 Surface limit flow at different angles
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Fig. 3 Pitching moment coefficient figure
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Fig. 4 Lift moment coefficient figure
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