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Various types of collecting electrode structures have been used to prevent re-entrainment
phenomenon of dust in an electrostatic precipitator. However, the behavior of ionic wind has
not been well-understood in detail for the various types of collecting electrodes. The behavior
of negative ionic wind induced by negative corona discharge with the typical collecting elec-
trodes (flat, fin, fin with rib, offset, and zigzag plate) is examined by means of Schlieren method
under the normal atmospheric condition. The primary ionic wind which is induced from the
discharging wire to the collecting electrode is deflected toward the direction of gas flow. Some
of the secondary ionic wind caused by the collision of the primary ionic wind with the collect-
ing electrode reverse the flow near the surface of collecting electrode. Therefore, the eddies
of ionic wind are produced in the space between active and passive electrodes. It may be
considered that the pressure and the eddies of ionic wind have an effect on the collection of

dust particles. From the viewpoint of ionic wind, a zigzag plate and a fin plate with rib are
effective type. A zigzag plate must be taken as a counterplan to prevent the positive corona

discharge on the top of zigzag.
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Fig. 1 Schematic diagram of experimental circuit.
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Fig. 3 Schematic diagram of Schlieren apparatus.
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Fig. 4 Characteristics of negative corona discharge

for the various types of collecting electrode.
(See Fig. 2)
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Table 1 Negative corona onset voltage (V.), spark

voltage (V) and positive corona onset

voltage (V}) for the collecting electrode.

(See Fig. 2)
Electrode Ve(x103V) Vo (x103V) V,(x10%V)
Zigzag plate* 6.0 40.5 37.0
Zigzag plate** 6.0 40.0 39.0
Offset plate 7.5 47.5 —
Fin plate 6.5 46.0 43.0
Fin plate with rib 8.0 >50 -
Flat plate 8.4 >50 —

* Wires are set up over the hollow of zigzag.
** Wires are set up over the top of zigzag.
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Fig. 5 Positive corona discharge on the fin plate
electrode.
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Fig. 6 Behavior of negative ionic wind with a
wire-plate electrode.
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(a) Schlieren photograph

(c) Schlieren photograph
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Fig. 74 Behavior of negative ionic wind with the plate electrode.
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Fig. 8 Behavior of negative ionic wind with the offset plate electrode.
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Fig. 9 Effect of the size on behavior of ionic wind
with the offset plate electrode.
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Fig. 10 Behavior of negative ionic wind with the zigzag plate electrode.
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Fig. 12 Behavior of negative ionic wind with the fin plate electrode.
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(a) Schlieren photograph
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(b) Model of photo. (a)
Vg = 0 m/s, E = 4x10 V/m, I = 4.1x10 A/m

(d) Model of photo. (c)
Vg = 1.0 m/s, E = 4x10°V/m, I = 3.7x10 %a/m
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Fig. 13 Behavior of negative ionic wind with the fin plate with rib electrode.
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