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1. Introduction

Corona discharge is applied to charging processes in electrophotograf
Corona discharge is surely a classic technologyHowever,corona devices
are still used in high-speed machinesOn corona discharge, ionic wind occurs
by the Coulomb force exerted on ions and collisions of ions and neuti
molecules of gas.lons collide with the molecules of the air, and transport the
momentum to the air. The ionic wind transports oxidation products and so ¢
which cause image degradation and environmental problems.

Many investigations of corona discharge
including the ionic wind have been
conducted. In 2013, a paper using
OpenFOAMwas published.So we review
of electrohydrodyanamicsimulations in
corona devices in electrophotography using l—
computational fluid dynamics.
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2.1. Charging Process in Electrophotography

Charging Process
Corona devices are used for charging the photoconductor, transferring toner tc
neutralizing paper charges, and restoring the photoconductor prior to rechargin
another process cycle. In electrophotographic process, the charging current |
uniform across the width of the photoconductor or paper. A corotron, one of the
devices, was invented to solve the problems encountered with bare corona wi
nonuniform charging. The corotron is a corona wire having an auxiliary elec
either above or around the wire to define the electrostatic field geometry and po
In a controlled manner. The corotron can have infinite variety. The wire is usu
very high potential 4 kV) and the auxiliary at very low (or ground) potential.
scrotron is a corotron with a biased control grid inserted between the wir
photoconductor.This configuration is possible to provide highly uniform charging
prevent overcharging. Corona charging can be used to apply either positive or n
charges to the photoconductor. The polarity of charging depends on the charac
of the photoconductor.

We can numerically predict exit voltage on photoreceptor by simulating electri
In the corona device.




2.2. Equations for Unipolar Electrostatic Problem
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2.3. Boundary Condition on the Wire

e L

vd /’
/ \\
/ \
'\\Vil'e Electmd#

D,

Mesh around the wire.
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Charge density on the wire.
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Electric potential on the wire.
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I A user must input current density.
| Both conditions on the wire are automatically defined in steady

State



2.4. Boundary Condition on the Wire
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2.5. Corona Discharge near the Wire

Wire surface
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Current density on the wire
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where a is radius of the wire.

Test parameters

1=10'° E, =10".




3.1. Example ofcorotron
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Two-dimensional analysis model of
the double-wirescorotron
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Cross section diagram of
the double-wirescorotron
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3.2. Example of Electric Field
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3.3. Example of lonic Wind

magnitude on corona dlscharge
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Primary flow shown by smoke particles
in the double-wirescorotron
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4. Summary of Electric Field Calculations

Used CFD Application FIDAP US FLUENT UDF
Corona dischrge on wire "
Potential on wire [V] Fixed(4500&6000) Current
Total current [mA/m] 0.197%1.096 -3.0%-9.0
Process speed [m/s] 0.25, 0.5 0.4%1.6
Radius of wire [m] ? 2#10°
Width of corona device [m] 2#107 3#107
Height of corona device [m] 1.5#107 2#102
Radius of photoreceptor [m] (Plate) 4#107°
Error of exit voltage 3.3%, -1,2 % Max 3.7 % (12 cases)

OpenFOAM
?
Current ?
0.375%1.5
0.075%0.375
3#10°
?

?

1.5#102
?

I A method using FLUENT is accurate for unipolar problems.
I A method usingOpenFOAMwill be applied to bipolar problems.
I The electrical phenomenon around corona devices is physically

simple.
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