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Initiation Condition and Mode of Back Discharge

S. MASUDA,* A. MIZUNO* and K. AKUTSU*

(Received July 2, 1977)

Modes of back discharge occurring in the electrostatic precipitator were studied using, instead
of a dust layer, simulated samples of glass and mica plates with a pin-hole, and tissue papers.
It is confirmed that back discharge starts when the apparent field strength in the sample layers
exceeds its breakdown field strength. Back discharge becomes to be a streamer corona under
atmospheric condition. It can be classified into space streamer mode, surface streamer mode
and mixed streamer mode, depending upon the field distribution around the breakdown point
in the sample layers. The first and the third modes occur when the field strength in the air
gap, Ea, exceeds about 5kV/cm, and positive ions are generated in the whole gas space. The
second mode appears when E, is lower than about 5kV/cm, and the area of ion generation is
limited to the near surface region. Among the factors affective on the back discharge mode,
the dust resistivity is the most essential. For low dust resistivity, space streamers tends to
develop from the breakdown points when the applied voltage is raised. For high dust resistivity,
on the other hand, the number of breakdown points increases and surface discharge is pro-
nounced. Remarkable difference in modes is observed when using positive corona. Neither
space streamer nor surface discharge occur and the flashover voltage becomes higher than that
with negative corona.
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Fig. 2 Voltage-current curves under back dis-
charge condition for different values of
breakdown field strength. (A pair of glass

plates, each having a single pinhole; sample
resistivity pa=6%1011 Q+cm)
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Fig. 6 Effect of tangential field and current density on mode of back discharge.
@ Mode diagram in field-current domain.
(1 Photograph of back discharge in surface streamer region (1V),

(Eq=4.0kV/cm, J=50x10"7 A/cm2)
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Fig., 12 Back discharge under positive corona
point. (Tissue paper, V=+40kV, J=2.8X
1078 A/cm?, pa=1013Q+cm)
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Fig. 13 Voltage-current density curves under back
discharge condition when positive corona
is used. (Tissue paper, 1.0mm in thick-
ness)
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Fig. 14 Flashover voltage vs. gap distance under
back discharge condition with positive and
negative coronas, (Tissue paper, pu=1.2X
1011 cm, 1.0 mm in thickness)
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