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Study on Ionic Winds by Means of Laser Doppler Velocimeter
S. MASuUDA,* K. AKUTSU* and K. AIHARA™*
(Received June 29, 1979)

Tonic winds in electrostatic precipitators, which produce much effect on particle motions inside

precipitators, are studied by means of laser doppler velocimeter.
from the needle point in the needle to plane electrode system is investigated.
trode : discharge electrode, plane electrode: collecting electrode.)

First, Negative Ionic Wind
(Needle elec-
Secondly, Back Discharge

Ionic Wind, which blows from the collecting electrode to the discharge one when the back
discharge cccurs, is researched. A mica plate with a pin hole is used as the sample layer.
Lastly, under the existence of the flow parallel to the plane electrode, the electro-hydrody-
namic behavior of the submicron particles near by the boundary layer of the plane electrode

is examined.
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Fig. 1 Two laser beams for doppler velocimeter.
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Table 1 Size distribution of DOP particles used.

Particle size range (pm) Fraction (%)

0.2~0.4 23.40
0.4~0.6 22.21
0.6~0.9 21.23
0.9~2.0 19.62
2.0~ 13.55
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Fig. 2 Schematic diagram of experimental
apparatus.
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Fig. 3 Coordinate system used.
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Fig. 4 Distribution of negative ionic wind velocity
(Z-component) along Z-axis.
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Fig. 5 Comparison between negative ionic wind
velocity and feeding air flow velocity (Z-
component).

BB THH LicEE LTS L Ebhs

RE, B2oEETCY—a% 90 EREIRLZ L
XY, ZEEO&ERRT B, FHRICERHE (0%
r* JR) DA G vROBEENT & WE LD s 6
ThDH. TOFRED, 7 HAoRBL, FROFE
ECREAEERT, Z=4Tmm < BV b b& I BN

BRGELE H4% H4E (190)

2

Negative ionic wind velocity (m/s)

b

e —
4s 50

0 1”_440
2z (mm)

V=—25KkV, I=3 pA, r=r*=0mm
B 6 A4 vBEEOFRCEFTHA (7 Hi) Koo
oxii
Fig. 6 Distribution of negative ionic wind velocity
(r*.component) along Z-axis.
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Fig. 8 Voltage characteristics of negative ionic
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Fig. 9 Distribution of ionic wind velocity (Z-com-
ponent) along Z-axis near collecting elec-
trode under the occurrence of back dis-
charge (mica plate with a single pin-hole).
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Fig. 10 Distribution of back discharge ionic wind
velocity (Z-component) along r-axis (mica
plate with a single pin-hole).
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Fig. 14 Velocity (r*-component) distribution of
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boundary layer.
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Fig. 16 Conceptual representation of gas flow pat-
tern near boundary layer.
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