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Corona Discharge Characteristics in High Temperature Air
Y. DEcUcCHL* T. SUzZUKI* and T. SUGIMOTO*
(Received February 2, 1983)

This study reports the experimental results of corona discharge features, current charac-
teristics and flashover voltage under normal air conditions from atmospheric temperature up
to 500°C by using various sets of discharge electrodes. The main conclusions are as follows ;
1) There exists the optimum spacing of discharge electrode which gives the maximum corona
current. 2) The generalized expression of corona current is proposed for a various sets of
the electrode configuration. 3) Flashover voltage of negative polarity is usually higher than
that of positive polarity and they have a tendency to decrease proportionally to relative air
density with an increase of the gas temperature. In some case, especially at high temperature,
positive polarity flashover voltage shows peculiar features which come from the change of
discharge phase and should be taken in account at the decision of the gas temperature for
coal burning ESP. 4) There is the possibility that the operation of electrostatic. precipitators
with positive DC voltage would give higher efficiency than that with negative one in high

temperature.
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C.P. : Control Panel H.V.S. : High Voltage Source
H.T.T. : High Temperature Tank E.S. : Electrode System
P.D. : Potential Devider cM : Current Meter
PR : Pen Recorder.
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Fig. 3 Corona and flashover features.
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function of voltage and temperature.
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Fig. 9 Corona current as a function of number and spacing of discharge electrode.
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Table 2 Constants for corona current (parallel electrode system).

Discharge electrode Polarity K, (x10-2) Ko (x10-8) a b (X10-3)
Cylindrical rod Positive 12.83 8.53 4.38 2.52
Negative 4.73 8.53 4.38 3.63
Cylindrical rod with needles Negative 0.60 33, 300 0.91 5.50
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