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Abstract

4-1n-1 PEN-Jet (Plasma ENergized Jet) is a pulsed arc plasma jet with 4-inner electrodes in a
body and a common nozzle electrode, generated at atmospheric pressure and jetted to open
atmosphere. [t sometimes has a problem that one of the inner electrodes is seriously eroded due
to over-heating. In the present study, in order to suppress the over-heating of the inner electrode,
a control system of individual discharge current passing through each inner electrode was
developed with individual variable inductances connecting to the discharge circuits in series. It
was found that as increasing the inductance, the arc current decreased. The red-hot condition was
successfully disappeared by increasing the inductance.

Keywords: Atmospheric pressure plasma, 4-in-1 PEN-Jet, Discharge current control, Variable
inductance.
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Fig.1. Schematic diagram of the 4-in-1 PEN-Jet system with variable inductances connecting to inner electrodes.
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Fig.2. Inductance as a function of insert depth of
ferrite core x.
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Fig.3. Discharge currents of inner electrodes. (Power
supply: 500 W, 30 kHz, 2.0 us, Lg.p: 30 mH)
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Fig.4. Photograph of pulse arc discharge at inner

electrodes A and B. (a) L,=20 mH, (b) L 4=30 mH

and (c) L =40 mH.(Power supply: 500 W, 30 kHz,

2.0 ps, Lg.p: 30 mH)
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