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ABSTRACT

The performance of a spark jet driven by pulsed-arc plasma was investigated
experimentally for various energy input. A high-speed jet (about 330 m/s) was obtained by
rapid gas heating produced by 37 m] of deposited energy per pulse. The peak velocity
and penetration distance of the jet were proportional to the deposited power and the
deposited energy per pulse, respectively. A smaller orifice diameter produces a higher
velocity jet at lower energy levels. For the same deposited energy, higher-current pulses
produce a higher jet velocity than higher-pulse-width pulses. A total deposited energy of
about 10 mJ per pulse with a pulse duration of about 10 ys was found to be the optimum
for energy- efficient operation.
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Fig. 1. Structure of spark jet plasma actuator
and its operational cycle

AES Aol Fhssich
A FAH A AFF o]
BAHE BRA skl FE b
A7k B oA ool FHE FAs Ik @
C o] AEY T wEAel 2vta AE

F Fubel 2 e WAL,
25z AES] 27 A% AxolE A
, A% AW, 7B Fu5 Fol Uk oy
£ AdE eevze Erene FAYGO
A )5 AdlE «IUWU} A1 &xt
45 FAol JEL 22 AR AAde 28
5 foel MAL G peol Ao 29
Ao FFHE AUAE ol Ao H=o
dEALs HE Ao daE 4 o A
BooluA 3F AIAe B gE Wre A
fraol AAEY] W xsa AEe Asol
239 olUAo] B W BTk s E o
Guh B =Rl 203 B o5 B4
o AEd BF 4% 54& BHsL, By
Aoz n&ol AEE WA AT oY
F el Us A Astel valA =ol3
s

fuA

%} 23

R4S 7hA
EEE

o7
4oz

re o 1o

o oL N L N

=T T
o Em

f

(

o

P

Rl o
m{o _I]*}

o

. = &

2.1 A8 74
211 233 HE 757|
253 AE —”TLE7]./] T2+ Fig. 1 (a)ol 2t
zo)

3] A Eo] Ut Fde WA E(ROI
1 mmeo]aL do|()7} 3 mmJ s Fola st
g? YA AE VA AT FF UFHY &%
= 1,000 K ooz A5 £ 7] b Ed ¥
Fo AEL v AL 4 Jda AKXl 9



45 & 11 Bk 2017. 11. "2 ofd A3 F AE

Eehzxnt #5701 o8 wAE 1% 909

Sparkjet
actuator pallast
N\

Power Supply

Transistor ¥ v

U

i 2
Discharge AT Charge
Capacito

Pulse

generator high voltage

probe

Current probe

Fig. 2. Electric Circuit Diagram for High Voltage,
High Current Pulse Generator

]_

ol

o A 7hEol 7hed EFHUE A
o A= 3 dERe AA4Y 4
mm?e| FEE ARESIAL, AS Abole] %
352 9% 2olet FLT 3 mmo|th. gdx
9] 273 dojo] mE FEFe 4387 sk
S(d7F 47 1.0, 0.8 # 0.6 mmo|al 2|3~
9] Aol(p7t 27t 259 4.0 mm<Sl FEol g
THHAJAG. Ao 2E5E5 WY SAS

L ﬁ‘ﬂ
o o 32

l

l

N

A o]
wAst7] SIsA 01 1ge FAT 5 gl A
F AW Rl 233 AE FEIF AAH D

Aol YT
212 A ola wWM7|

golty. o] e wAY FARA2RE =4
A7t FAHE AR, FAA A%E Al
BAHRA 233 AEES BSolyE WAR,

2 3 Fags 2d3tes AEHEE s F
At FAFNAE 293 AES 29427 7
A= dHAA AR{F HA@15 kVve 20 mA) S
2HE T At 1@ A0 kv-200
nf2 FHEY. Az RAAM= 555 ElojH & o]
&3 Eol® I E2HE whEoxl 2 A
ojste] 17}t MOSFET E®A 2E{7} 2H5H
PR ERA2EH 32T 29y 5 Ui
A5 Abeloll arxdste] I7bEo] H2 ofa &z}
znp7t @S olo o3 xvta A=t WE
of At} 3t ZA7](Tektronics P6015A)<} H]

&Y AFSH7](Pearson 2877)F Ar83te] A
dH ARE AAeRE FAsAT. 2uka A
E AR e AAd dHiE A

025 kQ ~ 15 kQ)& 233 B 2z ZFH
AFFe Aojeln 2@ /WA AL
Asles 852 A8 Hu B =Fo J&E

i BNrr

5
124
4_

122
~ 3} =
< | - =
€ 1209
5 o g
3 g

1L M 118
- {
0F 316
1 1 1
0 50 100
time (us)
(a) 60 Hz
5 25
4+ /WW//_’
—~ 3l 120 ~
<?® 2
B 3
o op g
3 S
il “— ’ ‘ ‘ 115 >
0F
1 1 1 10
0 2 4
time (ms)
(b) 1 kHz

Fig. 3. Current and voltage traces of a spark
plasma pulsed at (a) 60 Hz and (b)

1.2 kHz
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