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Worldwide, electrostatie precipitators (ESP) have been extensively utilized to separate fine particles for diverse
large-ceale mndustrial applications. In this regard, this paper presents a novel approach for modeling the dust-
loaded ESP on the fine computational domain where the need for a fast solver arises. Unlike the previously
published numeriecal techniques, the finite difference methed (FDM) integrated with a full multi-grid methed
{FMG), labeled FDM-FMG, 1z developed to resolve Polszon and continuity equations on one fine computational
domain. For clean and dust-loaded ESP, the proposed FMG iz checked versus succeszive over-relaxation (SOR) on
fine domains where the proposed one iz greatly transeendent in terms of convergence characteristics and hence
the computational performance (CPU time]. For the firet time, two major 1zzues are highhghted and solved: the
firet concerning issue 1= the chosen 1on mobility az an important factor in the simulation resulte and the zecond
one is choosing an optimal computational grid for dust loaded precipitators that grantees both low truneation
and roundeoff errers, results in well-matehed with experimental measurements nominated in the previous pub-
lishing. The novel idea of working on various grid sizes and tracking the optimal onez gives the FDM-FMG an
advantage of predicting a precise picture for the electrieal situations in industrial ESF over the other numerieal
techniques. After all, the impact of changing the spacing between the different wires and the height of the ionized
wires on the distributions of current, ion, and particle charge densitics on the ground are deeply simulated and
presented in dust-loaded ESP. The proposed FDM-FMG can be a promising tool for the designers and manu-
facturers of precipitators, thanks to its superior computational performance.

precipitators. Accordingly, the electrical problems concerning the
operation during different loading conditicns can be predicted. The most

1. Introduction

Recently, the world witnessed a growth in electrical power genera-
tion which is met by an increase in the gas flows resulted from the in-
dustrial power stations. These industrial power plants cause air
pollution which ean be minimized by using electrostatic precipitators [ 1,
2]. Besides, precipitators remove the sulphuric acid produced from gold
recovery technologies [3, 4]. The most widespread type of precipitator is
the wire-duct electrostatic precipitator (ESP) consisting of a number of
paths formed by parallel grounded plates with several wires centrally

affecting parameters on the performance of wire-duct ESPs are wire
diameter, the distance between wires as well as the height of the wire
over the grounded plate. The numerical techniques implemented to
model the corona problem in ESPs are classified as follows: finite dif-
ference methed (FDM) [2, &, 7], finite element method (FEM) integrated
with FDM [£], boundary element method (BEM) combined with the
method of characteristics (MOQC) [2], BEM integrated with FDM [10],
FEM [11], charge simulation methed (CSM) [12], and FEM combined



