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Calculation of the Positive Corona Layer in Coaxial
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S. KOBAYASHI* and M. ENDO**
(Received June 2, 1981)

Characteristic parameters in the space charge field of the positive d.c. pulseless corona dis-
charge are calculated. Radii of the central electrode are 0.25, 0.5, 1.0 and 1.5mm, the radius
of the outer electrode is 139 mm. The calculations are based upon measured current-voltage

characteristics.
voltage after the corona onset.

Field strength at the surface of the central electrode is independent of applied
When the radius of the central electrode is changed, field

strength at the surface of the outer electrode remains unchanged at a given value of corona

current.
the central electrode increases.

The luminosity of corona in the layer decreases very steeply as the distance from
Thickness of the corona layer is independent of applied volt-

age, and is in proportion to the 0.65 power of the radius of the central electrode.
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Fig. 1 Ionizing and conduction regions in the
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Fig. 2 Measured current-voltage curves of the
corona in room air, which are used in the
calculation.
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Fig. 4 Field strength E, at the surface of the 6 =nFEOES rer, REMEE

central electrode.
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Fig. 5 Field strength Er at the surface of the

outer electrode.
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Table 1 Change in the thickness of corona layer
with the radius of the central electrode.

re—7ro (mm)

7o
(mm) min max. mean
0.25 0.61 0.63 0.62
0.5 0.99 1.02 1.01
1.0 1.56 1.58 1.57
1.5 1.97 2.02 2.00

(NI EETCELRTDT — 2L\ 55 THAD.
FHRED T 2 — & a¥ne DELIL 10° BRI
S Twb. —CFEERM DT T 4 7 o — 1 (Frikihii

Fig. 6 Thickness of corona layer re-rg vs. applied

voltage.
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corona current per length I (pA/m) Y 0.2 ] | !
0.1 1 10

radius of central electrode r, {mm)

M7 PLEELEEC LS 2w rBORS 0L HEROHE
ELHELTHD (RXBR)

Fig. 7 Change in the thickness of corona layer
with the radius of the central electrode.
(Some former suppositions are also com-
pared (see text))
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