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Fig. 1 Schematic diagram of arc discharge

and supersonic flow field coupling
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Fig.2 Contrast of experiment and simulation Fig.3  Contrast of flow field without

and with arc discharge

2 IR I I A A RUEL D B

FERTE VR SRR 1.5 204 T 8T X FRU BB X3RN IR S HRL A RIS % 1 L B PR 3R %o
FL T FL 15 M AR D 5 M IR A T T B E AT 5
2.1 EEIRA R XE KNI R EX SRS RRE R

R HH L BIAEE  ~ 508 7 37 S A A B AL, el SO, & S ) B A, s i 3 sl bR, i
S FELBITCIC H i) 7 37 T A AR ) — A B R 3R r X RN Ay T L DX R/ N R B v B 5y
P TGS L A ZEL 50, B 0o — 2L 0 b, R 7 AL 5 f 2 4 0 USSR 5, — 0 H X R A, RS R 10 mm x 2
mm , B2 2Z (B TEIEE R 5 mm, BEEYER G 2,

P A B IR ()R R T B A LN SABH SEALUN, A — 4 AR v, o A PR S I S A
T EOBREURRAIS , F T E s, 25 Tk e s AL, 7E — 8 1 XS AR AR A — A IR,
I U IRME, A R A B ZE (U 3N R 48 T i T e S BRI, I AE VS S R U . TR R AN [ F IR R X g
SRR BRI ST , TR BEE 1 000 K, 1 500 K 12 000 K,

JHCFEL DX 358 /N 5 e 30 X S S A AR s 5 LS SR L3R 1, ARl LU Y AN — 4k
PG B AT, A S R AR B I B R X VA WAL IR P A (R R, A TG AR RO 25 E T, AL
R [ R PR U P TR AR B R AL AR RE i, FLRT A A S R s R T — R
AR |3 AR AR N RO A R U T X — s DRI R DO R IR BT

TERCEA B R X 57 R e — RSO0 R XF EE 3 1 iR B98I, mT LAFE H AN [ 385 sl AR I i, X s
AR SRR 22N K, 3R f T IR AN R R, Ik 2R 7 U A ERRARA 1T



554 1) MR IESE  HUTOIC LS S O I e B RS LL T 5 13

IV AR Ot AR AR RE D 500 K —TJ7 T, XA A i i R U, 3 Mt B2 A% 0 1 52 i I R fin A X Jal ik
FIPCP B A FRANZET0) L 53— 7 1, iR R R A B R I B R AELE L 2 52 T A2 AN T
1, 78 F AT 05 BTSSR0 T, eI AR A R R 8 e I e SR s P B

x 1 BEIEXIES M EREREZRRM

Tab.1 The effect of arc discharge area and temperature on the deflection
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Fig.4 Effect of nozzle pressure drop on average velocity of direction ¥ and the angle of flow deflection
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Fig.5 Introduction experiment result of arc discharge induction jet flow deflection
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Numerical Simulation of Arc Discharge Induction Jet Flow Deflection

CHEN Feng' , ZHANG Bai - ling' , ZHANG Yang', CHEN Yi —ran’, LI Hao'
( 1. Science and Technology on Plasma Dynamics Laboratory, Air Force Engineering University, Xi’an 710038,
China; 2. The Aviation Instruments Training Basement of the Air Force in Beijing, Beijing 100067, China)

Abstract : By using the arc discharge, the oblique shock wave is induced in a position of the convergent — divergent
inlet, making the supersonic airflow in the diffuser deflect after passed through the oblique shock, which produced
thrust vector. On the bases of existing mathematical model of the coupling of arc discharge and supersonic flow
field, numerical simulation on the factors of discharge area, temperature, position, and nozzle pressure drop those
affect the flow deflection has been performed under the flow Mach number 1.5. The preliminary experimental on arc
discharge inducing jet flow deflection verifies the feasibility of the plan, and the correctness of the mathematic mod-
el the result of the numerical simulation lays the theoretical basis for the subsequent experiment research.

Key words:arc discharge; oblique shock wave; jet flow deflection; thrust vector; numerical simulation
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