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Resonance inverter power system for plasma sterilization effective improvement

J.Y Kim - S.P.Mun - J.S.Kim - Y.M.Kim - K.Y.Suh
Kyungnam University - Masan Collage

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
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Fig. 3 Synchronous PDM for input voltage

Vo (at High Ed&)
s Vo (axt Low Eq)

4
. Fi np

ag 4 PwWMel g AtA S
Fig. 4 Voltage control with PWM
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Fig. 5 Circuit of neon transformer
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Table. 1 Circuit parameter using simulation
and experiment
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Fig. 6 Input current waveform with
synchronou PDM
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Fig. 7 The analysis of sterilization effect using
soil sample
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Fig. 8 The picture of mould cultivated which is
after sterilization for input voltage and time

a8 78 AA FFolE 7@ AFIrd gH E
FAEL ol 4eto] vAgo] HEHE % dolunz
49 & Holch, adeA (a)e AYE Urtstd g o
A 74 gt 2AFsH AL & JEd Aoz
(bye A7 me g F& vl Aotk 1YdA
g ¢ YdX°] 10kVIZ 10imin) #AANT AH
11(kV)2 5(min) ‘%"El*l%l o b A4 2y A
7t 4ol o AE G 4 Ak ¥ 8 dA $%oE
PR3 AaAd o <vbE dgtal Alzbel ohg wigg
Z%019 AL dehd Aelt. dge] Asd A8E

~1173 -



e UHES 22 A EZ(FUIE)EYIT. o
T 9AY 377t  BF QA 2edEE sto A
Aoz & AAZo AA} A5 wgIldA g F2t
Zzute] WYo] dAHoz dojuya @xn AA AFH
GGt FRHoz W57 & o]& WAE
Aot 28 9% 28 79 488 Edg U A
7 ARk ohE Fole A 48 UEhd Aoln. g
o] e AR $7Ke 10kVIZ 10(min)¥d AZ
o 98(%)9] Adgol yegen 1 o9 FAMe
¥zt 548 vehd Aoz Atgdr.

HIA R wK Grin K 1aOmin 1K &rin 1K 10min

I 9 AFE I%elsl kg Alzte]
Fig. 9 The mould which sterilizes and input
voltage and graph of time
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Fig. 10 Variation of permit voltage
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Fig. 11 Experiment of using plasma reactor
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Fig. 12 The fact of power device for plasma
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