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A Study of the Change Regulation of Aerodynamic Center with the Wing Sweeping Forward

ZHANG Dong ,HU Mengquan , WANG Xu , WU Zhangyuan
(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract: In order to research the change regulation of aerodynamic center based on a variable forward-
swept wing (VFESW) configuration with a slide way sweeping , by adopting a format of N-S control equa-
tions with the method of finite volume method, the aerodynamic center on the VESW configuration under
different conditions is numerically simulated, and the location of the aerodynamic center is obtained. The
change regulation of aerodynamic center with the sweep angle in the same Mach number and the change
regulation of aerodynamic center with Mach number at the same sweep angle are summarized. The corre-
sponding reason is analyzed through surface pressure contour over configuration and pressure coefficient on
the wing. The results show that the aerodynamic center moves backward slightly and then reverses heavily
with the increase of sweep angle in the same Mach number. With the increase of flight Mach number, the
aerodynamic center moves forward in a tolerance interval at the same sweep angle. When the VFESW con-
figuration executes corresponding missions, this makes an aerodynamic center moveable in a small scale.

Key words: variable forward-swept wing; aerodynamic center;finite volume method;sweep angle; numerical

simulate

Wis B H:2014-12-04
HEWMB FEARFEESEITH (11402301 A2 2R 4 WP H (20110596007)
EER A0k & 1990—) B R T AL+, B8R RATHR T R S B 5T E-mail : 641713924 @ qq.com

SIAGS K& HaR. T, % NENFARA S PO EMAEL]]. TETBAFFWR: A8 FF K. 2015,16(4): 1-4. ZHANG Dong.
HU Mengquan, WANG Xu. et al. A Study of the Change Regulation of Aerodynamic Center with the Wing Sweeping Forward[ J]. Journal of Air
Force Engineering University: Natural Science Edition,2015,16(4) :1-4.



2 2R TR CHARBE O

2015 4

AR R SAN JR) Rl S LAY s B RO LT
ESILPNUINERSE RN SR B <57 RSB NS 6 o
A AT AR AR L 5 RIRE P IR 25T 4 RE AR B R 4

R PERE Y . TEPLIE A U AR b SR
Fras iR 3l , 2 5] B AT & B9 9 1) AR E B A

AR KA . X T8 S 5 RHL 2 AT R
SRR g P IR — D5 T, T O B s
A JG A% 5 55— J7 T KL /N5 3 A8 35 5 R AU
WA B RS . TR R RCR B
i 722 Jim AL 7 2 1) AR S SR A R B A W] %
AR, X2 8 g KL R R I R B AR . X
AR AR SR AT A o A8 0 IE B AR B, 38 R HT S R
B P ATRS  2HRTH — B DT B K i i i
I3 L EI’JF%’%JT’H*EW?%??EEK{T%%
AN T I A I 35 COBILR A TR T 1 [ 3 AR 2 A
B R I — KA

AR SCE S RS R B A SRR AT AR 5 Rl AR
3 MR AT SRR B D i AL e A A
TAB LA A

1 TR R A

1.1 =3

A SCTHE B R A LR FENL B R AR G LR AR
A EAEHL S B AR AT A A =07,
25°.50°.75°,90° 1 5 FAy B AL, Ty Rt WK 1,
ML BE R 17 m 75 HIORS T LI 7. 7522
BEARETHEAMZER MR 65", LS HHOLH
Ji s 225 H 0 P P B BRI B FL B AT 2 AL
PIREA & R RN N kR R

A=0° (“FHE#) A=25 A=50° A=75° A=90° (ZEIEHL)

K1 AR A T HLE S

Fig.1 Wing configurations with variable

forward-swept angle
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Fig.2 Sketch of wing surface grids
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Tab.1 The results of the distance between aerodynamic

center and center of gravity (m)

A 0.2Ma  0.7Ma  0.8Ma  0.9Ma 1.1Ma 1.3Ma
0.128 0.005  —0.098 —0.212 —0.923 —1.057
25°  —0.225 —0.341 —0.477 —0.556 —0.981 —1.173
50°  —0.234 —0.421 —0.708 —0.581 —0.932 —0.965
75° 0.923 0.751 0.611 0.502  —0.315 —0.498
90°  1.331 1.201 1.045 0.924  —0.082 —0.136
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Fig.3 Relationship between aerodynamic

center and sweep angle
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Fig.4 The upper surface pressure contour on

different configurations( Ma = 0.2)
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Fig.5 Relationship between aerodynamic center

and Mach number
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Fig.6 The distribution of pressure coefficient

of straight wing
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Fig.7 The upper surface pressure contour on

configuration with sweep angle A =25°
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