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Corona current density, electric field and ion charge density in electrostatic precipitator (EP),
are closely related to the abnormal phenomena, such as back discharge and particle reentrain-

ment.

Therefore, the measurement and calculation of corona discharging field are very im-

portant to investigate operating characteristics of EP. The calculated results by Sarma et al.
in which Deutsch’s assumption is used showed .a very good agreement with experimental ones

for DC transmission lines in a line-to-plane geometry.

In this paper, this calculation method

is applied to the electric field calculation of wire-to-parallel plate type EP in which average
electric field strength is 2~4kV/cm and the parallel plate spacing is 20 cm. The electrostatic

fields without space charge are calculated by using charge simulation method.

The measured

corona onset voltage, corona current and corona current density on the plate electrode are

compared with the calculated results.

As a result, it is found that the method is applicable to

the electric field calculation in wire-to-parallel plate type EP and the corona current density
distributions on the plate electrode follow the similarity law : the normalized distributions are

independent of wire diameter and applied voltage.
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tion method.
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‘Table 1 Comparison between the measured and calculated corona onset voltage with diameter of discharging

wire as a parameter.

Diameter of the

Corona onset voltage (kV)

Corona onset

discharging wire

electric field strength

(mm) Measurement Calculation (kV/cm)
0.50 14.1 14.2 . 91. 36
0.71 17.0 17.0 81.40
1.09 21.4 21.4 71.89
1.48 24.8 25.2 66. 25
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Table 2 Comparison between the calculated and measured peak corona current density Jp on the plate

electrode.
Diameter of t}}e V=30kV V=42kV
dlscharglrr;lg wire Jp(cale.) Jp(meas.) Jp(calc.) Jp(meas.)
(nA/cm?) (nA/cm?)

' 0.50 101.6 101.7 257.4 287.1
0.71 83.5 81.2 234.9 249.0
1.09 54.8 51.1 195.4 197.3
1.48 27.8 3.2 157.3 166.0
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Fig. 5 Measured distributions of normalized corona current density.
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