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Abstract

An electret fiber with a dipole charge distribution was used to capture charged ultrafine particles in this study.
Brownian diffusion and Coulombic force are the dominant collection mechanisms in the electret filtration of charg-
ed ultrafine particles. The interaction between Brownian diffusion and Coulombic force for the deposition of ultra-
fine particles onto a dipolarly charged fiber is studied by solving the convective diffusion equation including
Coulombic force as an external force, and the numerical results are compared with the experimental data. As a
result, it is shown that there is a negative interaction between Brownian diffusion and Coulombic force, i.e.,
Coulombic capture efficiency is reduced with decreasing Pe. These results suggest that Brownian diffusion and
Coulombic capture efficiency, n¢p is not a simple sum of Brownian diffusion efficiency, 1 and Coulombic capture
efficiency, N¢.
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Fig. 1. Charge distribution of an electret fiber and its

orientation to air flow.
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Fig. 3. Boundary conditions for simulation.
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