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The electrostatic precipitator (ESP) collection efficiency is influenced by geometric parameters

and operating conditions. In this study, the influence of the number and diameter of the discharge

electrodes on the performance of the ESP, with different air velocities and electric field intensities,

were evaluated through an ANOVA analysis and the response surface methodology.

Figure 1: Representation of the experimental unit.

Adapted from Andrade and Guerra (2021).
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The electric field and wire diameter were the most significant factors for the particle collection,

achieving the highest values (higher than 95%) with the wire diameter of 0.3 mm and the electric

field of 3.38 kV/cm.

Figure 2: Predicted values of collection
efficiency versus observed.

Figure 3: Pareto chart.

The wire diameter and the air velocity presented a negative effect, which means that the particle

collection efficiency reduced (14-30%) with the increase of these parameters. On the other hand,

the number of wires and electric field showed a positive effect, with an increase of over 36% on

the particle collection.

Figure 4: Response surface as a function of: (a) number of wires

and wire diameter, (b) air velocity and wire diameter, (c) wire

diameter and electric field and (d) electric field an air velocity.
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