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A Resonant Type Inverter Power Conversion Equipment
for Plasma Generator
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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 avoid 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 inverter and generating tube. The
effect of input synchronous PDM method for input
current stabilizing is confirmed also.
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Fig. 1 Equivalent circuit of plasma reactor
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Fig. 2 A main circuit of power device for
plasma sterilizers

I 2e B =FoA AgE o B E Et=zo)
HHe-71e) AL F Jzxoltt aP29 F 3
2 A4 IAF 380[V] 60[HzIE tole= AF79
REZAY AYEHE o|&3le WHEAE] AAY AF
AGE FANA ALY AW e} & HYgNE o] 83
o 60[Hzl, 12kVIZHA] <4 F F3 dEHY #A
HAEE 7AY AZFAE siA wAd PYsH
AGS A= 2ot} gutEeoz FIY AWH
o AolM EYHLGL2 Fugd A wgslez Ay
A7t 7beatA R wAFe 17} Aol A WEEHA
"} v QrpAQte] wold Hyoe 2FPFEHA 2
E QAT el EorAgsA R ojy P EAl
AL A7) AsiH B =FqA PDM ¥4L o] &
3t EAAE A3t

- 162 -



Ll rE T £

Twpus
reliegs

o ialliigiliry
%QWMW_/

a9 3 4¥Aste g §7) PDM
Fig. 3 Synchronous PDM for input voltage
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Fig. 4 Block diagram of control
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Fig. 5 Operation mode of eguivalent circuit
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Table. 1 Circuit parameter using simulation

and experiment
g = &
ug A 380[v]
&9 A¢ 6lkV]1~12[kV]
9 Fof 60[Hz]
WEE a(E/E) 09
FRAQYN(L, Ly 150{uH], 100[mH]
FRATAHAE 100[nF3, 6000[pF],
(C, C. Cp 9000[pE1
BEEAM(Cy) 2200[uF1
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Fig. 6 Input current waveform with synchronous PDM
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Fig. 7 The analysis of sterilization effect using
soil sample
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Fig. 8 Experiment of using plasma reactor
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Fig. 9 The picture of mould cultivated which
is after sterilization for input voltage
and time
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Fig. 10 Themould which sterilizes and input voltage
and graph of time
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Fig. 12 The fact of power device for plasma sterilizers
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