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Experimental Research on Plasma Actuation in Controlling Conical Shock

CHENG Bang-qin , WANG Hao,SUN Quan ,HU Wei-bo,CHEN Zhi-min, LI Jun
(Aeronautics and Astronautics Engineering College, Air Force Engineering University, Xi'an 710038, China)

Abstract:In order to weaken conical shock strength around the aircraft head and the inlet adjustment cone
caused by supersonic flow, the experiment of plasma aerodynamic actuation in controlling conical shock is
conducted. Variable laws of conical shock shape and in different excitation voltage conditions are performed
by means of optical measurement and wall static pressure measurement. When the amplitude value of actu-
ation voltage is 600V, 800V, and 1000V respectively, the results show that when plasma aerodynamic ac-
tuation conical shock shape is turned into 2 shocks, the shock wave angle is increased by 7.3°, 13.2°, 18.9°
respectively and the cone head wall maximum total pressure is increased by 6.52%, 8.17% , and 9.52% ac-
cordingly. So, the fact that conical shock strength can be weakened by plasma aerodynamic actuation is
verified.

Key words: supersonic flow; flow control; conical shock; plasma aerodynamic actuation

TR P LA AL A A I T R A R RO R P S A 1 R T AT R B T Y P
MO I =AW SR DSBS BT Wb ™ 2R B e
S AR T A9 I B I R D . R R AL PL B 18 58 14 P00 A ) O I AT AE MLBRCZE A0 B2 2% L 1 o

KA 2013-12-03

ESTHE :H KA AR I E I HE (51276197)

TEER N LI A972—), B EERT AR, T4, TN O R R s I e S T R Bl 2 I L AR5
E-mail: cbqchina@163.com

SIAG-EAY. . 2. IR 5. THEFHARAARBECAEFHLER[]] TETBAFFR. g 8HFK.2015.16(1):6-9. CHENG Ban-
gqin + WANG Hao,SUN Quan. et al. Experimental Research on Plasma Actuation in Controlling Conical Shock[ J]. Journal of Air Force Engi-
neering University: Natural Science Edition,2015,16(1) :6-9.



CIE|

Rt S B8l 45 < 4 Rl D A ) B 3 D S 7

RAEPEZE ARS8l 3 4 R
AT LA bR R A I R s R . B
TR Bl A LR S AT a2 Bl AR T L S
AL T 7l JEE AR X 3 S e R A A AT A
gy 3T R A S R L O [ P b 4
B FERTHT A

Il A S T 28 1 M sl D 4 o T e O e ) 552
BB FE 18 A LA IR SCHRAR I8 . E 2R R AE T35 3 1
PR U8l 2 T (B30 e DD P 2 R A A Y T 5 AR
R HEVR R SR8 8]+ 23 BN o e A Ol A 5 AR AR
A 5 TR X ] R B AR Sk 98 B0 iR B2 R B IR A
BREST AR SO 5T 3 1T A 3l R ) 5 8 A D X [
PR SRS W) ) A 280 T g R SR B 1 T e
1 TIRAWIE

1 LK

S R G TR = B KR ( Ma =2) , %
B R LR Gl B SE I B S B i R g, W AP
PR G, A5 BT ORI R S0 RS AL LR A
FH T 7 4 2 I 18] A0 4 o X3 A 28 TR BT R
FH TR AL 85 ik v v 5 R0 L 3 0 5 3 D

S B DL 1, S5 A R A R A LB S K
45 mm, F4EFA K 36.87°, FEHF B AL 60 mm, FEAEA
KA 10 mm AW R X FRF A 2 A~ EAN 10 mm
B LM 22 28 L L B T AR IR 46 2% 61 R B — 8 TR
17 AS 5 e i b ok, SRR IE T F A7 A T o A sk
IR S A R RS . T R B AR R R
T FRURE X A S 35 19 2R 35 R K L BT D F L A% R 8%
1) 22 2 AL T A R T, 4 2 L AT R IR Sl AU
RIEHIE AL . 5200 FH 4 1R R S 30 1, I 801 A [
FEAFZAEL . AR AR TR RO B A SR Sk
WEAE 10 mm, K E A 8 mm, BRI A HAR
3 mm B SLEEIL.

IR 20N 3=

Fig.1 Cone test section
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Fig.2 Plasma discharge characteristic
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Fig.3 Schlieren images of flow field with plasma discharge
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Fig.4 Results of test section total pressure measurements
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Fig.5 Schematic of supersonic flow in front of the model
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Fig.6 Schematic of virtual cones at different voltage conditions
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