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Suppression of Induced Voltage From Corona Discharge Type Ionizer
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A conductive grid electrode was placed in front of the discharge electrode of an AC-type corona ionizer to study the
electrostatic induction of charged objects at a distance of about 10 cm from the electrode and its effect on ionization. A
sinusoidal high voltage was applied to the corona electrode, and the frequency was varied between 10 Hz and 5000 Hz. The
gap width between grid electrodes ranged from 1 to 7 mm, and the number of grid electrodes ranged from 2 to 18 pcs. The
induced potential on the charged object was reduced by half when two grid electrodes with a gap width of 1 mm were used.
The induced voltage decreased with increasing gap width and number of rods. The amount of charge flowing into the grid
electrode was greater than the amount of charge flowing into the ground electrode. The half cycle discharge current increased
with increasing frequency of the applied voltage. The charge decay time increased as the vertical direction width of the grid
electrode, including the gap width, increases. The increase in charge decay time was greater at lower frequencies. It was found
that the induced voltage suppression from the ionizer should be driven at 250 Hz or higher frequency condition.
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Fig.1 Schematic of the experimental apparatus.
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Fig.2 Typical waveforms of the induced voltage.
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Fig.3 Induced voltage as a function of the grid electrode vertical
width including gap length.
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Fig.6 Induced voltage as a function of the grid electrode vertical
width including gap length.

HMOBAMNERINTITLZENEZLNL. —F, W»
For )y REBIESKETEL%EE, 7))y FHOF v
v TIEBSIER D Z LI LX) BRSPSy v THEZELZ LT,
FEEMABMTLEEZIONL. O RS, ThE
NoOZY) v FEBARBIZBWCEY) 27 v R 3%
T2 2L CTHEEMOIH Rl TE5LEZ BN,
612, 7V v NEBOKRED 2RKROYGED ) v FH
fREEGR TO 7)) v FEMIEIZBI 2 FEEMZ R



I FREFALRA A FAFIIBIT2EET) v FEHWFEECOME (L0 HF—5)

ML, 7Yy FEBOAREN 2RKDGETLRAD
FEEMAK 8TV &Y, 7 v NEMZ LOYEL
WL, Bl LiFEEM S SN Th D 2 E85bh 5.
72, 7))y FEBPRAKE 24 185 mm O & &, FHEE
MHRADR 133V, &2 5705 7)) v REBIP R WS
DFEEMIIH 214 Vo, THEDT, 7)) v FEBAEAS
2ARTHEEICHEME N7 ) v FEBEARES 52 LT
FEEN ORI ED D B L2 5.

3.2 MEFH

B 712, FEBREZLS S a0REH b)) ~
ThHOEWIZZ Y vy FIZHAT 2EMES L AT 2B
R, MABMEOMIY, EEHICBWTE, ZEA
EOEMAT) v FEMIZHALTWDLZ EXbAID. Z
i, REERICBWCHETHY), I0HzDL &) v
REMEA 16 nC THALDIIXF LT, V) v 7 Ef=id 1 ~
2nC Thotz. £/, BFAFNIIBWTY, 7Yy FEMIZH
AT LBEBMEAREINW ERDAIDL. LirL, TOEEIL,
ERIICHARTERY, g, &Aoo BEE (24x10°
m’/(V-s)") 1ZIEA T > OBEE (1.69x10° m7(Vs)") X
DdE<, BRISIH->TED Y v 7 E MANEMATA LR
FTWIENERELTEZONS, F72, BEOBERNE
W&, BEMOWE a0 FRED OV ARIZ R 720
FITHY 7 S REE AR <, IR, EHEFEEE DIA R

Gap length : 1 mm

Number of rods : 18
Air pressure : 7 kPa
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Fig.7 (a) Amount of charges flow into ring electrode and grid
electrode in one cycle (b) Discharge currents flow into ring
electrode and grid electrode in one cycle as a function of the
frequency.
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Fig.8 Spatial distribution of electric field intensity by finite element
analysis for varying needle-plate distance for two grids at 1
mm spacing.
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Frequency : 250 Hz
Air pressure : 7 kPa
Number of rod :2
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Fig.10 Discharge currents flow into ring electrode and grid electrode
in one cycle as a function of gap length. (a) positive and (b)
negative phases.
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Fig.11 The decay time for (a) positive and (b) negative charge as a
function of the frequency.
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Fig.12 The decay time for (a) positive and (b) negative charge as a
function of the grid electrode vertical width including gap
length.
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Frequency : 250 Hz
Air pressure : 7 kPa
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Fig.13 The decay time for (a) positive and (b) negative as a
function of the grid electrode vertical withs including grid
interval.
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