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Numerical Evaluation of Charged Liquid Particle ' s Behavior in Fluid
and Electric Field and The Electric Effect on the Particle Dispersion

Hyung Min Kim
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Abstract

Flow

B 7 Q1A}H), Contact Efficiency (F-2&&), Particle’s

Charged liquid particle’s behavior in electric and flow field was simulated to define the effect of electric
field on the contact area and its dispersion. For the simulation of flow and electric field finite volume method
was applied. To find out the particle 's moving path in that field lagrangian equation of motion was solved by
Runge-Kutta methods. We assumed that the particle was charged 10% of Rayleigh limit while the particle
passing through the electrode and the particle does not have an effect on the electric field. In case of 30[Kv] of

voltage charging the particles injected from the central 60% of the nozzle injection area adhere to

the

grounded moving plate and no dispersion occurred. Increasing the charged voltage to 40[Kv], it brought about
the same phenomena as that of 30[Xv] charging except the dispersion. Voltage increasing from: 30[Kv] to 40

[Kv] caused higher Coulomb force acts on the particle and it made the particle dispersion.
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Table 1 Empirical constants for turbulent model

Constant | C, c, | C, o, o,
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Table 2 Cunningham correction factors

Factors A Q b
0.399

Value 1.1
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Fig. 1 Shape of the claculation domain and boundaries
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voltage

and
distribution contour plot in calculation domain

Fig. 2 Injected flow stream trace
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Fig. 3 Velocity magnitude contour plot and the stream
trace on Z = 0.5 plane
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Fig. 4 Velocity magnitude contour plot and the stream
trace on Y=0.1 plane
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Fig. 5 Contour plot of voltage distribution on Z=0.5
plane (40Kv at the electrode and grounded
moving plate)

A AT 575

o |
E
X
OKv
10Ky
20 Kv
30Kv
40Kv
0.75

Ym

Fig. 6 Liquid particles trajectory variations due to their
starting positions and the charged voltage
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Fig. 7 Variations of X and Y direction drag and
coulomb forces act on the particle due to the
charged voltage variations
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Fig. 8 Variation of the injection area and efficiency
having an effect on contact and dispersion
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