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A study on power system for plasma sterilization

W.J.Kang". Y.M.Kim". S.P.Mun"". S.K.Kwon . K.Y.Suh™" '
Kyung-nam Junior College’. Masan College”. Kyung-nam University™

Abstract - A resonant type voltage source and
power device and a control method using Pulse
Density Modulation(PDM) power control and
Pulse Width Modulation(PWM) voltage control for
plasma sterilization are described. For the stability of
discharge in the generating tube, it is desirable that
the peak apply voltage is constant. The PDM power
control is employed for sustaining the voltage
constant at any generating tube input power.
Moreover, to avoeid the influence of input AC
voltage fluctuation etc., PWM voltage control
with generating tube peak voltage feedback is
used. Both functions were confirmed by the
experiment with 6.5(kHz), 1.8[kW) inverter and
generating tube. The effect of input
synchronocus PDM method for input current
stabilizing is confirmed also.
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Fig. 1. Structure of Plasma Reactor
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Fig. 2. Eaquivalent circuit of Plasma Reactor
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Fig. 3. A main circuit of power device for Plasma
Reactor
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Fig. 4. Power control using PDM
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Table 1 Circuit parameter using simulation
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3% 4439 180[V] - 220[V]
P (Tube) A2 0~ 1800[W]
29 335 6.5[kHz]
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Aoz a4(f,) 2,160{Hz]
azxza(Ey/E;) 0.9

zaage(l, L,) | 150[uH], 100[mH]
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Fig. 9. The partial resonant switching
waveform of DC—link
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Fig. 10. Waveform of inverter output voltage
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2

5. 526 g .45 5 5.l
0 oevpun- iy B o) 3 0 1pe

Tie

23 12 37|PDM HOA| A} HE oY
Fig. 12. Input current waveform with synchronous PDM
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Fig. 13. Characteristics of generation tube
voltage for input voltage
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