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Mechanism for The Corona Vibration of Discharge Electrode
in Electrostatic Precipitation

Tomohiko TAKENAKA, Motoyuki KAWASAKI and Takayoshi ADACHI

Generally, the discharge electrode used in the large scale electrostatic precipitator (EP) is long elastic
wire. The self-sustained vibration would be given rise to on such an electrode by electrostatic force
due to the corona discharge. Although it is well known that the vibration of discharge electrode induces
fatigue of material and depresses its precipitating function, the mechainsm of this particular vibration
seems not to have been extensively studied.

In order to clarify a mechanism of the vibration, we investigated a generation process of the negative
damping force acting on the vibrational electrode by detecting a phase difference between the ripple of
corona current having the same as vibration frequency and the vibrational displacement of the discharge
electrode.

The experimental results indicate that the ripple of corona current take place in 1~3 msec following
the displacement of discharge electrode. This effect can be explained in terms of, firstly, the modulation
of the energy stored in ion space charge distribution, and secondly, the ion space charge relaxation
time. Namely, the suppression force is induced by the delayed variation of electrical field distribution
due to ion space charge following the vibration of discharge electrode. It might be concluded that the

vibration of discharge electrode is restrained by the inhomogeneous distribution of ion space charge

density.
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Fig. 1 Model of discharge electrode vibration
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Photograph of corona current and voltage
wave form of CdS cell. Corona current re-
presents the force of space charge, and CdS
wave form does the position of discharge
electrode, where V=35X10%, I ,=418X%
107°A, A=8.7X107®m, positive corona, W
=1.2kg and I : 50mV/div,CdS : 20mV /div,
Time : 10msec/div.
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Fig. 4 Schematic diagram of corona current and
voltage wave form of CdS cell
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Fig. 5 Schematic diagram of the mesurement sys-
tem for phase detection. (see Fig.3 and 4)
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