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Abstract

An electrostatic precipitator (ESP) has a low pressure drop and a high collection efficiency but its collection
efficiency can be reduced due to dust accumulation on the collection plates during long-term operations. In order
to maintain the initial dust collection efficiency, it is necessary to periodically clean the collection plates. The
common cleaning methods are using physical impacts or water sprays. These cleaning methods can lead to damage
to the collection plate or generate wastewater. Herein, we implemented an electrodynamic screen (EDS) for ESP
cleaning and evaluated its surface cleaning performance of particles. The EDS is an electrostatic system that can
electrostatically repel particles on surfaces, allowing it to clean the ESP without causing damage and wastewater
generation. Our evaluation included the analysis of the effects of AC voltage characteristics, electrode configuration
and environmental conditions on the cleaning performance of the EDS with the aim of achieving effective surface
cleaning. It has been demonstrated that activating the EDS cleans up to 65% of the particles on the surface, which

indicates about 94% of our target cleaning zone.
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Figure 1. Cleaning of electrostatic precipitator (ESP) using electrodynamic screen (EDS)
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Signal characteristics Electrode configuration Environmental condition
Voltage Frequency Wave form  Phase difference Width Gap Relative humidity Surface loading

[kV] [Hz] [ [ [mm] [mm] [%] [mg/cm?]

2 1 Ramp 60 1.5 0.5 40 0.5

3 50 Sine 120 2 1 50 1.7

4 100 Square 180 3 1.5 60 3.1

6 - - 7 2 70 3.7

8 - - - - 80 5.6

- - - - 90
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