Food Engineering Progress
Vol. 4, No. 3. pp. 136~140 (2000)

aEer G200 ot ¥ abdoliM ellA Tel mbEel A&k

o|3)7F - 4B+
20 A, A G

Effect of Impulse Voltage Waveform on Electrical Sterilization by
High Voltage Pulsed Electric Fields

Hee-Kyu Lee and Myung-Hwan So*

Department of Electronic Engineering. Bucheon College
*Department of Food and Nutrition, Bucheon College

Abstract

By the sterilization system using High Voltage (HV) impulse, we evaluated cell survivability by chang-
ing resistance, inductance and capacitance (RLC) values of input parameters. Especially, when the
inductance (L) was changed from O to 14 mH in this circuit, the cell survivabilities were remarkably
declined with 4~10 mH of L value and 20 kV of applied power. With respect to these results, when
the waveforms of oscillatory decay was presented along the variation of L value on RLC circuit, we
analyzed whether the discharge waveform properties had an effect on sterilization and measured thresh-
old voitage as the minimum peak voltage of a single pulse which can sterilize cells. Finally, we found
that the sterilization effect was related to the number of threshold voltage waveforms (Ne) being applied
and that the sterilization ratio seemed to be proportional to Ne.
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Fig. 1. Schematic diagram of HV pulse apparatus. Vdc:
dc HV source, Co: condenser (0.1 pF), Rc: condenser’s
resister (2 k€2), Rp: protected resister, Gs: gap switch, L:
inductance, Es: sterilization chamber

lOHVj

Stainless Steel

Suspension
Liguid

L to GND

(a) A side view

Suspension
Liguid

Acryl

Stainless Steel
(electrode)

(b) A plane figure
Fig. 2. Structure of sterilization chamber.
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Fig. 3. Survivability of RC and RLC circuit with decay
waveforms.
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Fig. 4. Survivability due to pulse voltage and applied
pulse number.
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Fig. 5. Survivability due to pulse voltage and inductance
values.
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Fig, 6. Threshold voltage of sterilization.

Table 1. Ne number and sterilizing ratio depend on
inductance values
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Fig. 7. Threshold voltage (Vc) and Ne number on applied voltage waveforms.
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