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Abstract

Electrical charging of particles is an important mechanism for measurement and analysis of
airborne particulate matter. It can generate ions and impart net charge to each size of the aerosol
particles. Number of charge for each size of particle was dependent on particle diameter, ion
concentration, and charging time, consistent with electric field intensity and fluid velocity in the charger.
Characteristics of electric and fluid flow fields in the charger are immensely important and influential to
number of electric charge on particles. This paper presents numerical computation of electric and flow
fields in a corona-needle charger for airborne particle measurement and analysis to predict the flow
behavior and the distribution of the electric field using COMSOL software. The numerically simulated

results showed a close agreement between numerical prediction and reported experimental
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measurements from previous research. This work may be utilized to develop and improve future design of

corona-needle charger.

Keywords: Numerical computation, Electric field, Particle, Corona discharge, Electric ion charger
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