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Ion Flow Analysis of Corona Charger in Electrophotography
with Finite Element Method
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Ton flow in corona chargers for electrophotograph printer is calculated neglecting the corona
discharge area. In the previous report, the authors analyzed the corona discharge phenomena
near a discharge wire and showed that the Sarma’s boundary condition at the surface of dis-

charge wire can be applied even for corona chargers.

Moreover, the authors showed that the

ion current distribution in cylindrical corona dischargers can be calculated using the above

boundary condition and neglecting the discharge area near the discharge wire.

In this report,

the ion flow in two dimensional corona chargers is calculated numerically by finite element

method neglecting the discharge area and using the above boundary condition.

SUPG method,

one of upwind methods used in numerical fluid, dynamics, is used to reduce the accumulated
error due to dominant convection component of ion transport. Three examples are calculated :
(1) In the case of a cylindrical discharger, the numerical results gave the almost the same
results as the analytical ones. (2) In the case of a simple box charger, the numerically cal-
culated ion current densities differed from the experimental ones by 5%. (3) In the case of
the surface voltage of the rotating photoconductor opposed to a box discharger, the numerically
calculated finally attained voltage differed from the experimental one about 10%.
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Fig. 3 Isoparametric element.
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Table 1 Boundary condition and initial condition.

Boundary condition

Initial condition

Electric potential
$=0 at shield

#=HV at wire surface

solution of Laplace equation

with no charge

Charge density q=qo

at wire surface

g=qo at wire surface

g=0 at other region

mesh creation|

[input of boundary condition for potential

]

determination of charge density

of wire surface q, using Sarma’s method

|determination of initial and boundary conditi&]

———blcalculation of potential by eq. (15) !

|calculati0n of charge density by eq. (16) I

steady state ? END

‘———-1renewal of space charge distributioﬂ

M4 Frrs607r—

Fig. 4 Flow chart of calculation in the ion flow
region.
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Fig. 8 Equi-ion density lines for a corona charger.
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