RS 16, 1 (1991) 79-87

HHNU IR IR

i X

SIS

BABEEE BT 5 3 0 HERO B EHREIHER &
REBE 1R

o T oZ2* B i E R
(1990 4 6 A 30 HX%H)

Mechanism and Preventive Method of Self-Excited Vibration
of Corona Wire in an Electrostatic Precipitator

M. KAWASAKT* and T. ADACHI**
(Received June 30, 1990)

The force caused by space charges and ionic wind acts on a corona wire in the opposite
direction to the electrostatic force. This repulsive force, depending on corona current, acts
as the driving force of the self-excited corona wire vibration in an electrostatic precipitator.
The origin of wire vibration is considered to be the phase difference between the repulsive
force and wire displacement, which is caused by the migration time of space charges. This
time lag will become an important factor to clarify the growth mechanism of the wire vibra-
tion. In this paper, the time lag in the repulsive force is estimated on the basis of the ex-
perimental results obtained by using the wire vibrating system with a suspended wire and parallel
plate electrodes. Taking account of the time lag, the equation of motion for the corona wire
gives a solution of the self-excited vibration which agrees well with the experimental results,
Therefore, it is concluded that the self-excited vibration of the corona wire is due to the time
lag of the repulsive force. Moreover, according to the obtained equation of wire motion, the
preventive method of the wire vibration is discussed theoretically and confirmed experimentally.
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Fig. 1 Schematic diagram of forces acting on
vibrating wire.
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Fig. 2 Experimental setup.
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Fig. 10 Critical values of initial setting wire dis-
placement giving zero amplitude.
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