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Oral Abstract

B.2.4
A Sustainable Air Purification Technology: Electrostatic Precipitator
Ayca ALKAYA!L Elif Dicle TURSUCULARZ,
Prof. Dr. Irfan KARAGOZ?. Prof. Dr Taner YONAR!

1: Bursa Uludag University Department of Environmental Engineering
2: Bursa Uludag University Department of Mechanical Engineering
E-mail: aycaalkaya@uludag.edu.tr

The acceleration in industrialization has become a serious concern for clean air quality and healthy
living. Generally, electrostatic precipitators (ESP), wet scrubbers and fabric filters are suitable
technologies for the collection of small particulate matter [1]. According to the Regulation on the
Control of Industrial Air Pollution in Turkey, industrial and energy production facilities must
reduce their emissions to the atmosphere below the limit value [2]. According to the decisions and
reports taken by the Provincial Directorates of Environmental Urbanization and Provincial
Directorates, the use of electrostatic precipitators, especially in the textile sector, has been made
compulsory as a result of the suitability of their removal efficiency [3], [4], [S].

The principle of operation of electrostatic precipitators is based on the deposition of dust particles
in the waste gas stream by the use of electric forces to attract them onto collector plates by
imparting a charge in an electrostatic field[6]. Once particles are deposited on the collector plates,
they can usually be removed by dropping them from the plates. There are different types of ESPs,
some of which remove particles intermittently or by washing with water [7], [8].

This text reviews several studies on the aerodynamic properties and efficiency of electrostatic
filters (ESPs) in industrial air purification. One study focuses on an electro-aerodynamic filter with
a corona cage using 0.005-inch tungsten wires, achieving up to 99.98% particle capture efficiency
[9]. Another study develops a Computational Fluid Dynamics (CFD) model for wire-plate ESPs,
using the Reynolds-averaged Navier-Stokes equations and the k-¢ turbulence model to simulate
turbulent gas flow and electrostatic forces [10]. Results indicate higher particle density near
collection walls, aligning with existing data [10]. Additional CFD research simulates flow in
thermal power plant ESPs, showing that perforated plates improve flow and energy efficiency [12].
Other simulations identify that cross-flow vortices and ionic winds impact collection efficiency,
particularly for small particles [13]. Together, these findings highlight the significant role of
aerodynamic design and CFD in enhancing ESP performance across different industrial
applications [9-14].

Keywords: ESP, Electrostatic Precipitator, Air Purification, CFD.
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