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Abstract

In this research paper, the behavior and collection efficiency of particles in two-stage electrostatic precipitators
(ESPs) for removing particulate matter during the coffee roasting process were analyzed. A 2D numerical
model of ESP was developed using a commercial computational fluid dynamic software package, COMSOL
Multiphysics™ to numerically study the particle behavior and collection efficiency inside the ESP. The Navier-
Stokes equation, the Laplace equation, and the Khan and Richardson equation were solved . The mathematical
model for predicting the particle collection efficiency of the ESP was also developed using MATLAB 7.0. These
calculations were evaluated for a particulate diameter of 0.1-100 um using an applied voltage for discharge
electrode of 10-30 kV and a controlled exhaust temperature of 60—120°C. The analysis of particle behavior

and the collection efficiency of particles in the ESP were particularly useful in the wire-plate ESP design.

Keywords: Dust, Coffee Roasting, Collection Efficiency, Electrostatic Precipitator, PM
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and collection efficiency of particles in two-stage electrostatic precipitators for particulate matter removal from coffee roasting process,”
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