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Abstract

Gliding arc, one of atmospheric pressure plasma, discharges between a pair of diverging
electrodes immersed in fast-gas-flow. Gliding arc is a non-equilibrium plasma which generates
medium temperature in contrast to those of called cold plasma and thermal plasma. In order to
apply this technique in the fields of surface treatment, gas conversion, and sterilization,
generation of the plasma with large area or volume is required. In the present study, diverging
angle of the electrodes, electrical power supply, and circuit design were investigated. A
multi-channel apparatus with a pulse power supply was developed. The optimum diverging
angle of the electrodes was found to be 45 degree for wide and long plasma. When using a pulse
modulator supplying multiphase-pulse power to the electrodes through branch circuits composed
of reactance and capacitance, we successfully developed a 6-channel gliding arc apparatus which

generates plasma with an width of 300 mm.
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Fig.1 Basic system of gliding arc discharge.
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Fig.2 Photograph of gliding arc discharge irradiating
on PET film.
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(a) Untreated PET surface

(b) Treated PET surface

Fig.3 Photograph of water droplet on (a) untreated
and (b) treated PET surface by gliding arc.
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Fig.4 Schematic illustration of the gliding arc
parameters.
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Fig.5 Influence of diverging angle of electrodes on
(a) length and (b) width of gliding arc.

Rk C W BRICH D D, £ T, LERGUR
ZIROLH/DHIENTELEMIOHEOAG



Journal of IAPS

ERDBD, MOMAe 28 kEE, 773X
DHEHTENDHRL ERCHRNDIRD W% 7]
BANTRE Lz, ERTHE, BBOBREF v v
7% 4 mm & U, BRIZIEA 7NV ARG E
WER (N1 T W5EAER, PHF2K B) %#H
Wy, ZNIVA S : 20 kHz, B AE T ; 300~500
W &Lz, 7o9XTEEANR &L TRERZAWN
WiE% 20 L/min, EEZR 2.0m/s & L7z,

E Dy

T
a-brunch }> V.
\ a

b,

b-brunch S) Vb

Fig.6 Diagram of branched electrical circuit.
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Fig.7 Typical waveforms of electrode voltages and circuit currents for a- and b-branches to generate

two gliding arcs.



TI5AF 4 2 T7—0 T35 XIDT)FALEIN

EFT—D1k, FIUAMSOHAEESNTTS
(B EI#IE) THD. Fig6 ITRT LD, 24
O EREBHOFNETNIINL, 150 %
AL EFeNVE R C EEINICESL .
BREIBEICBNT, L & CBENES, flXE
a BB RICHB L& T3 &, a EiAtEHR
BLIzBc®, b BRITIIBENAMENT, b
B TIIREBNRFHEALELBR W, DFED, FHDER
MTHBNRRETSDE, FOEBNTLUNKE
LigWy, —7, BYRMED L BEY C NEEE
WWEINCEGENTWSREG, FXITaKkTH
BINRAELEELTD, L &CEOBRYIRE
NCE>T, HERBREV, Z2E<ED I ENT
&%, /o T, b KEMBEITHEEENEME
N, HDINSEFEZEDRE, b BT — I 0NH
£, ZOXITTIE, —DO0EBENMNSZ
DDTIATA T T7—TEHETDIENT
&5, Fig6 DRIBZANWEZBED aBLLDb
BOBEMMEBELER LUV ERERIEE%E Fig.7 I

Multi-output
high-voltage transformer

R, FARMNS, KR, Ta BOKENHIBL
%S, b BROBENEG RN, a KOKEIC
POBN, 1, ToHOKENFEBLEZZ END
MB,
HI—DDRNFADIRELT, BEEN
WANT D AOZRBOT ) F L, b
5, [BBROZMI) 21707z, 2O &Ko
T, NI AZRRIDBEHETT 54T 4 207
—JEREITDHENTER, HIZ, Figs
WARTEDIT, bT U ATRMAOEH Z B[R
{£T5Z&T, (b7 ARAME) X (BE
BE) KD, FYI3AT4 T T7—URRBET
5 EMAJREETE > Tz, Fig9 i Fig.8 IZ/R9[H
BREBEL, 6 BOTIAT4 L TT7— V%
HELEEZEDBERETHS, RBANKEZRS L,
BETIATDNT 2 ABLT LD ENTWARN
A, ZHEEBPER - RESXCEKEE O
WhBWHERTHDEEXATNS, 9%, &
TIRARDT NG P AMBEHELBIZED LD

Pulse power supply

lid

O
O—

Branch circuits
C T ———— "
§ L C
S ]
41 ]
412 |
A1Re {

Fig.8 Circuit diagram of high-voltage pulse transformer with multi-output,
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Fig.9 Photograph of 6 channel discharges of multi-gliding arc plasma.
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