518 B 6 31 Z= OFE TR K ¥ AR Vol. 18 No. 6
2017 4E 12 A JOURNAL OF AIR FORCE ENGINEERING UNIVERSITY (NATURAL SCIENCE EDITION) Dec. 2017

EETFHRABLESAONESSHFERNHRE

HALE LR ORERALM
Iﬁiﬁjﬁ%#%?MﬁZﬁJﬁ%iﬁk%i P22, 7100385 2. PYdb Tolk R “gle, PY4, 710072)

WE W IREKRWA T A B w (DBD) X & 7 4 AL & 8y 16 AL, K AR AR 4 42 A fr Eddy Viscosity

Transport Equation 4 i it A #54 ¥8 47 DBD #s A H A s W E N A K. £ R #EE 45 m/s

FUET, A ERHEEHFESEA BIETHEEANERE; A RAZERE T T EZ S EmE 2 44

ﬁﬁiiﬁ%%@o EREXN:DBDHM A TN EMAERTHRETAAVNEA N AR GER, EEXEXRELET
G R BFRMA TRV ERAA S ZHRS 11 1%, KW A HR 2°, HH W AWK, %o B F %

%L‘/@‘?Jﬁk%ﬁﬁéﬂvé%o

KR FETFEGEAANE K2 8E; T EF

DOI 10. 3969/j. issn. 1009-3516. 2017. 06. 001

hEASES V211 XEttREE A XEHRS 1009-3516(2017)06-0001-07

A Simulation of Improving Aerodynamic Characteristics of
High-Lift Wing by Plasma Excitation

WANG Yaodong', LI Jun', LIANG Hua'?, XIAO Lianghua', WEI Biao'
(1. Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi’an
710038, China; 2. College of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to explore the mechanism of dielectric barrier discharge at high angle of attack on the
high-lift wing, the simulation of the aerodynamic characteristics of the high-lift wing with the coupling of
the body force model and the Eddy Viscosity Transport Equation turbulence model is carried out. The sim-
ulation model is validated by comparing the experimental data with the simulation model at the flow veloci-
ty of 45 m/s. The model is used to analyze the streamlines of the chord-wise and span-wise sections of the
wing. The results show that the DBD at the leading edge of the wing can obviously improve the aerody-
namic characteristics of high-lift wing at high angle of attack, improve the vortex structure of the upper
airfoil and control the separated flow. The maximum lift coefficient of the wing increases by 11.1% and
the stall angle of attack is delayed 2°. And also, with the angle of attack increasing, the effect of flow con-
trol is gradually weakened until disappearing.
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