55 34 % 5 8 M) M= N FH Vol. 34 No. 8
2019 £ 8 H Journal of Aerospace Power Aug. 2019

XEHS :1000-8055(2019)08-1724-07 doi: 10. 13224/j. cnki. jasp. 2019. 08. 011

R FE PR X 35 B F & RS R A B =5
45 1 1Y =2

oM, BEER
(L op O RT3 Be i TR B Uil 3L 618307,
2. FARUMLA MRS GRS 30 01 B, #EAT 210016)

i B BT R R T e I ALY A S T A U R SR A (PSTAD L B TEBIE T TE A [ B R
BEL AR 80l e ) i o S 8 v e e v 2 B LR B S LR AR AT T B 300,200,100 Q0 Fr) 8l 4% R
Frtk B WS A R . S5 R F T O AT R o T B b B A T A3 S A B B 2 R L B B N R 1
HL B B o 3k — R T R A 0 O R A A [R] IR RT LRR 8 D il e B B RE R LA R W T AR E . TR
WL B /0 i 5 v BEL & T R A A ) S S O 0 B A o {ELB/ I R LB 2 5 U0 L R
O S R ARG E L TARRGEME R 28 . (E SRR T b 7 LR 25 B T 0 S R 4 L BELAEL . i 4 7 ol
B ity & B .

* 8 H: FETeMS s (PSTA); BORHBL: mESGY s BRI sl

HESZES: V439.1 MRS A

Effect of discharge resistor on performance of plasma
synthetic jet actuator

CHENG Lin', TAN Huijun®

(1. Aviation Engineering Institute,
Civil Aviation Flight University of China, Guanghan Sichuan 618307, China;
2. College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: A plasma synthetic jet actuator (PSJA) with normal orifice was designed to
study the effect of discharge resistor. The discharge characteristics and transient flow-field
characteristics of actuator with 100, 200, 300(Q) were researched by electric parameter meas-
urement system and high-speed schlieren technology. Results showed that the discharge
process can be divided into two stages due to the existence of current limiting resistance, rap-
id discharge stage and slow discharge stage. This mode can continuously provide energy to
the actuator while satisfying the higher initial energy injection, and effectively improve the
stability of the actuator. At the same time, the smaller discharge resistance can obtain grea-
ter jet velocity, enhancing the jet flow control capability. The smaller discharge resistance
led to the increase of discharge current, unstable velocity and worsening of working stabili-

ty. In practical application, it was necessary to consider and determine the final resistance
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value comprehensively to ensure the rational distribution of energy in the two discharge stages.

Key words:

plasma synthetic jet actuator (PSJA); discharge resistor;

high-speed schlieren; discharge characteristics; flow control
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