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Fig. 1 Longitudinal aerodynamic characteristics of variable forward swept wing configuration when M =0. 2
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Fig.2 Longitudinal aerodynamic characteristics of variable forward swept wing configuration when M =0. 8
i bt N
2 WSS T

K1 AP 2 BERAE—E R R L UER] TR AR SR BT A B | RI7ER O Rl s A AR A TR
A& EIAT R TERE R L —L8  ERSH A VR E T B, a3 A9 B P R 2 4p— 2k, O T ik — 2
RS RAT JRy 1 5 55 T B ORI A A e ek T AR AR TP B3R SR ) s Dt 1 3 45 i T F B3RS a3 M
Tl Jey i i 2 F A A )AL LA

TEIL A o =8°MF, i T RIS Y22 5, AT $ 38 A1 Ja AU L3 AT i D S o 0 B3, L) i) 38 AR, 5938
PLE MR V7 58 JF H AT EANSE LS I, S R, 78 o = 16° 1), Rt 3a A7 Jay B L3R ip
Ziva i, H-SMESEAL L85 AR S, AP PRl S O A ROt P T3 R B M Y
V- HFEHLIL AT s R , A BEES TE o =28, V- B3 A Jey 7EHL B R AT B & T8 08 i 58 %
Jigits , IR RS, MIATIRRAT R BLR o = 36° WA IR B B ROIRAS . PRI A4 38 A1 = Y 2k e il £y 22 B
BRTFEHFEAR,

Bl 4 -5 G5 T H3E AR ST EATRTE M =0. 8, a = 16°0f  IEHLEHEAR TG S HKE 1, 75
x/1, =0.536.0. 625 0. 714 I 3 ASAN[R] 28 A1 R AT, E—B U 1 2 R RS A AN [)



554 1 BRI EEAR R SR Y LR 3

roa=1ee T
Z—l
g

K3 XI5 M (o,) = B B R ik e K

Fig.3 Vortex configuration figure shown by the contour of angle velocity in X direction( w, )
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Fig.4 Streamlines of orthogonal and forward swept wing configurations in big stall angle
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Fig.5 Streamlines of forward swept wing configurations in big stall angle
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Comparison and Analysis on the Aerodynamic Characteristics of
Forward Swept and Orthogonal Wing Configurations

WANG Xu,HUANG Meng,REN Zhi - jing, LIU Xiong
( Engineering Institute , Air Force Engineering University, Xi’an710038 , China)

Abstract ; Based on the computational fluid dynamics module CFX of ANSYS 11.0,RANS 3 — D Navier — Stokes e—
quation and SST model are selected. And the numerical method of N — S equation and visual flow — field simulation
analysis are used to calculate the aerodynamic characteristics and flow mechanism of the configuration with variable
forward swept and orthogonal wing in the stage of low speed taking — off/landing together with high transonic combat
utilization. The comparison of the two configurations above is emphasized. The analysis of vortex configuration has
shown that the wing leading edge vortex and canard vortex get closer and are enhanced each other in V~shape, thus
the secondary vortex is induced which greatly raises the control ability of the flow separation upon the wing, so the
lift coefficient and stall angle are increased. The numerical results and analysis have proved the rationality of the
guiding ideology and can provide theoretical supports to the advanced nature of the aircraft design with the configu—
ration of variable swept wing.

Key words: variable forward swept wing; aerodynamic characteristics ; flow mechanism; vortex configuration ; flow

separation; numerical analysis



