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Fundamental Studies on Silent Discharge

and Internal Discharge

Ryoichi Miura
Toshiaki Kawal

Abstract

The silent discharge in ozonizer and the internal discharge in the void of dielectrics
are discussed on the common view-point. It is the principal object to establish the
discharge form of the small individual discharge, and the appearance of discharge, the
waveform of current pulse and Lichtenberg-figures are observed at the semi-ozonizer-like
experimental electrodes.

1. Observed pulse waveform, pulse repeating numbers and input power are calculated
on the various adequate equivalent circuits characterized by the consideration of source im-
pedance. Besides of the circuit conditions, the discharge conditions affected by temper-
ature and moisture are considered also.

At the usual conditions, Manley’s or Inuisi’s simple equivalent circuit is applicable to
ozonizer.

The more complicate circuits and the more detail discussions for the pulsive nature
of ozonizer discharge are necessary for explaining and preventing the extraordinary phe-
nomena which may happen in the practical ozonizer.

2. The polarity effect of current pulse is discovered in a.c. discharge at the semi-
ozonizer-like experimental electrodes. (Fig. 11)

The rise of temperature reduces the gas density and enlarges the individual current
pulse. (Fig. 12)

The moisture reduces the surface resistivity, and it does not affect the discharge to
the value of 10° &2, but below 10" 2 negative discharge becomes lasting somewhat and
grows to a sub-staionary, and positive discharge becomes multiple. (Fig. 14)

3. According to the research of Lichtenberg-figures, the actually impressed voltage
on the dielectrics is impulse wave, its wavefront is shorter than 1 S, and the discharge
form in gap is streamer discharge. The voltage drop through gap is measured and

expressed by the index

a = IL—T;—T-/i »x1009;, where V; is sparking voltage and Vy is impressed voltage on

£2

the dielectrics.
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a of negative discharge is usually smaller than positive one, this fact shows that
negative discharge becomes conductive more easily. At the thick dielectrics, a increases
and the difference due to the polarity decreases. (Table 6, 7)

Discharge form of full-ozonizer is simillar to the positive streamer of semi-ozonizer.

4. The increase of input power due to the temperature-rise is explained by the
enlargement of current pulse and Lichtenberg-figure. And the decrease of ozone-gain
due to the moisture is not the direct result of the discharge form.

5. It is concluded that the thin dielectrics of ozonizer may let the discharge form
more advance, but the conclusion on the electro-chemical effect is reserved.
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Fig. 1. Model figures of ozonizer (a) and void (b).
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Fig. 2. (a): Equivalent circuit of the discharging space of ozonizer.
(b): Equivalent circuit of void or simplified circuit of ozonizer.
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Fig. 3. Circuit diagram for observing
the ecurrent pulse by CsRs
elements and oscillograph. Fig. 4. Complete equivalent circuit.
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Fig. 14. Pulse height vs. surface resistivity of glass electrode,
the other electrode is Pt-pointed metal plate.
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Fig. 16. Figures corresponding to fig. 17.
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Fig. 20. Figures for impressing the impulse voltages on
the electrodes keeped at a distance.
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Fig. 28. The result of field calculation.



