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The back discharge in TEP (trielectrode electrostatic precipitator) has a remarkable charac-
teristic, as compared to that in EP (conventional erectrostatic precipitator). It can be clas-
sified into two modes; one which occurs between the discharge electrode and the counter
electrode is called PBD (primary back discharge) and the other which occurs between
the third electrode and the counter electrode is called SBD (secondary back discharge).
The characteristic of PBD is similar to that of the back discharge in EP, but SBD is proper
to TEP. In this paper we mainly show many phenomena about SBD ; its onset, its appearance,
the critical electrical field strength under which SBD cannot exist, its streamer current pulse
form and its average current density. The above specifications change greatly according to
the conditions of high resistivity material on the electrode. Such conditions are resistivity,
density, width of material and whether the both electrodes of the third and the counter

electrode are covered with it.
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At the end of this paper, we discuss about the way to prevent
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Fig. 1 Experimental apparatus.
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Ey'=4.9kV/cm, E;=8kV/cm, pa=1.4x1013Q +cm
Sample sheet B: Pressed towel papers with dense
packing

K2 PBD AbY~=04E
Fig. 2 Streamers of PBD.
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pa=1.4x1013Q « cm, Sample sheet A : Towel paper
with large porosities

K3 SBD OFBEARME
Fig. 3 Onset field strength of SBD.
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) d) (e)
Samiﬁle sheet A, Covered electrode : Counter electrode only

H4 SBD A b Y ~=D4E

Fig. 4 Streamers of SBD.

(a) Ey=5.5kV/cm, pa=1.1x1011Q - cm, (b) Ei’=5.1kV/cm, pa=2.5x1012Q - cm,
(¢) Ei’=5.1kV/cm, pa=1.4x1013Q + cm, (d) E’=5.4kV/cm, pa=1.4x1014Q - cm,

(e) Er'=5.2kV/cm, pa=1.0x1015Q + cm.
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(a) (b)

(c) (d)
Sample sheet B, Covered electrode : Both electrodes

K5 SBD =tV ——~DiH

Fig. 5 Streamers of SBD.

(a) Ei'=6.9kV/cm, pa=1.1x1011Q - cm, (b) E'=5.2kV/cm, pa=2.5%1012Q - cm,
(c) Ei=5.2kV/cm, pa=1.4x1013Q +cm, (d) FEi’=5.2kV/cm, pa=1.4x1014Q + cm.
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(b) Sample B covering both electrodes.

X6 SBD ok BAME
Fig. 6 Self-sustaining threshold of SBD.
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Fig. 7 Current wave form of PBD.
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K8 SBD AV —<DBEH AW

Fig. 8 Current wave form of SBD.
(a) Ei'=5.1kV/cm, pa=2.5%1012Q » cm (2 mA/div, 200 ns/div),
(b) E=55kV/cm, pa=1.4%x1014Q « cm (4 mA/div, 500 ns/div),
(c) Ei1’=6.9kV/cm, pg=2.9x106Q - cm (20 mA/div, 500 ns/div).
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BEAFAE B4% H6E (1980

Sample sheet B covering both electrodes
B9 SBD AtV ~<DEHANAWKY

Fig. 9 Current wave form of SBD.

(a) Epy'=46kV/cm, pa=1.4%x1014Q » cm (0.4 mA/div, 20 ns/div),
(b) Ei/=4.6kV/cm, pa=1.4x1014Q » cm (0.4 mA/div, 500 ns/div).

Sample sheet A covering both electrodes, £i'=
5.5kV/cm, pa=2.5%x1012Q - cm

® 10 SBD A bV —= DB AWY
Fig. 10 Current wave form of SBD.
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1
Sample width(mm) Eq(kV/cm)
Q oo B 1.2 4.92
a little smaller
L B 1.2 than Eg
S A 2.4 4.92
@A 2.4 a little smaller
2 ' than E
(ma/m®) . A 1.2 492
60 N A 1.2 a little smaller
. : than Eg

Current density of Third Electrode
N
(=)

8 8
6 6
4 4
2 2
0 B 0 # R @ + +
1011 19'2  19'3 1pl% 1915 1016 1917 10!l 10!'2 1013 1ol% 1015 1916 1917
pg (Rrem) pg (Qrem)

(a) Sample covering counter electrode, just before £i’ spark.

(b) Sample covering both electrodes,

Measured at third electrode
% 11 SBD oEHiEE
Fig. 11 Average current density of SBD.
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