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Corona Induced Vibration Modes of Discharging Wire

in an Electrostatic Precipitator
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Corona induced vibration of a discharging wire in an electrostatic precipitator (EP) causes
the damage, as remarkable reduction of spark voltage or a break of wire. The occurence of
the wire vibration was observed frequently in EP, but the detailed characteristics and its onset
mechanism has not been fully understood. In this paper, the vibration modes of discharging
wire are investigated to obtain the basic data for the vibration phenomenon in the plate type
EP and the cylindrical type EP under the normal atmospheric condition. The vibration mode
is a circular motion swinging around the central axis of wire fixed both ends. In the case of
torsional wire, vibration mode is not a circular motion, but an elliptic motion or a plane mo-
tion, and a revolution of the axis of elliptic motion is induced in the cylindrical type EP. The
vibrational frequency of wire agrees well with the natural frequency within 3% errors regard-
less of the applied voltage. The amplitude of wire is saturated with increasing the applied
voltage, and is decreased with increasing the weight of wire. Moreover, the vibrational force
and energy are discussed on the basis of the vibration model about one degree of freedom in

the plate type EP.
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Fig. 10 Changes in corona current density and vibration modes in the case of torsional wire.
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