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Intermittent Energization for Fly-ash Precipitation
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(Received April 5, 1988)

Intermittent energization (IE) is a new way of energization for electrostatic precipitators
(ESP) aiming at mitigating a degree of back discharge by supplying current intermittently by
AC cycle blocking. By doing so, the voltage across a high resistivity dust layer on collecting
electrodes, which is produced as a result of accumulation of charges of collected charged
particles, can be controlled underneath the electrical break-down voltage of the layer. This
paper describes first an observation result of back discharge in precipitators which offered a
hint on our having obtained an idea of the IE, and then a result of measurements in a pilot
ESP on peak voltage, mean voltage, dust migration velocity, charge to mass ratio of fly ashes
and collecting efficiency on various intermittent duties with a discussion on characteristics of
IE. It was found that the more improved the collecting efficiency by IE for the fly ash of the
lower precipitability by conventional DC energization, and that the change of migration velocity
to a duty shows a similar tendency to that of the product of peak voltage and mean voltage

which can be used as an index of indicating an optimum efficiency point.
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Fig. 1 Set-up for flying paths observation of parti-
cles in precipitating field. Electric heater
is used to control resistivity of dust layer
by changing temperature.
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Fig. 2 Flying paths of particles in a precipitation
field without back discharge.
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Fig. 3 Flying path of particles in a precipitating
field with back discharge.
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Fig. 4 V-I characteristics of an ESP with/without
back discharge.
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VEp : Supply voltage, Va: Voltage drop across high resistivity dust layer,
Va' : Voltage drop across low resistivity dust layer, Vy: Voltage with con-

tinuous divot current, Vap : Breakdown voltage of dust layer.
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Fig. 5 Voltage allotment between electrodes (a) and voltage across dust
layer at step current flow (b).
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Egp : Breakdown field strength of dust layer.
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Fig. 6 Time until dust layer comes to electrical
breakdown at current density of 0.3 mA/m?,
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Fig. 7 Wave form of IE (for reference).
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Fig. 8 Fly ash precipitability testing rig.
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Fig. 9 Faraday cage for collecting charged parti-
cles.
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ratio at IE measured.
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Table 1 Particle size of sample flyashes.

ESP inlet ESP outlet
Fly ash

MMD (pm) MMD (gm) % (underlpm)
Coal A 10 (2.3) (25)
Coal B 9.8 1.7-1.8 26-40
Coal C 7.9 2.2-3.1 15-20

( ) Reference figure.
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Fig. 14 V-I characteristics of pilot ESP with coals A, B and C.
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