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Fig. 1 Supercritical airfoil after modification

Rkt
re=2%

1.2 HEHERES8IE

AR T R T YIN-S I i 73K i, ko
SSTifi %A , Swanson A5 v G 45 H1IZ AR AL 1 52
PR ) I B RV A 2/ A T o I < 20 N WG Y =1 <0 =~ 3
AR, BEE KT N 30m/s, FRIEECN 5x10°, ik
AR — )2 B A% & B R 1310 m. S H B2 —
SRS = 2% 10 m, AR B ELZ R 58 . K2 e T 3
RIS L

R s G e
Srine - 4

B2 BERHFEMIE
Fig. 2 Airfoil’s boundary layer grid
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Fig. 3 Simulation and experimental results comparison
of airfoil’ s lift coefficient
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Fig. 4 Comparison of lift and drag coefficient curves
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Fig. 6 Comparison of Lift-drag ratio curve
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Aerodynamic Mechanism of Supercritical Airfoil Based on Circulation Control
Lei Yuchang*, Zhang Yanhua, Zhang Dengcheng, Su Guangxu

Air Force Engineering University, Xi'an 710038, China

Abstract: The application of circulation control technology in aircraft can significantly improve lift and flight
performances. In order to study the influence of circulation control on the aerodynamic characteristics of supercritical
airfoils, especially at high angle of attack, the numerical simulation method of Reynolds average N—S equation is used
for numerical calculation and analysis. The effects of momentum coefficient, angle of attack and jet ratio on lift-drag
characteristics are simulated respectively. The results show that the lift coefficient is extremely limited at high angle of
attack, and the high momentum coefficient will lead to the stall angle of attack in advance. The relationship between
jet, angle of attack and leading edge flow field is analyzed, and the mechanism of stall angle of attack reduction is
summarized.By adjusting the ratio of double jets, the lift-drag characteristics can be further improved at high angle of
attack.

Key Words: circulation control; supercritical airfoil; numerical simulation; aerodynamic characteristics; angle of
attack
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