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Numerical Simulation of Particle Deposition Pattern
on Cylindrical Fiber under External Electrical Field
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Abstract

In this study, the two dimensional morphology of particle accumulates on a cylindrical fiber was numerically
simulated when a uniform external electric field was present across a cylindrical fiber. In order to investigate the
mechanism of linear dendrite formation which is observed under the above electrostatic condition, the electrostatic
forces between a newly introduced particle and each deposited particle were calculated and compared with those
between the particle and fiber. As a result of this study it was found that dielectrophoretic forces between the
oncoming particle and fiber play principal roles in linear dendrite formation.
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Fig- 1. Coordinate System used in the present study.
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Fig. 4. Simulated deposition pattern of the monodi-
sperse particles on a cylindrical fiber under
the electrostatic conditions which E,=5 kV/cm,
ge=Boltzmann Equilibrium, U,=30 cm/sec, and
E; is parallel to U,.
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Fig. 6. Simulated deposition pattern of the mono-
disperse particles on a cylindrical fiber under
the electrostatic conditions which E.=5 kV/cm,
,=50e, Uo=30 cm/sec, and E, is parallel to
Uo.
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number of deposited particles.
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