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Verification of magnetic field effect in a wire-plate plate electrostatic
precipitator at different flue gas velocities
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Abstract In order to further improve the dust removal effect of a wire-plate electrostatic precipitator (ESP)
and reduce the escape of fine particles with flue gas, the magnetic field was introduced into ESP. The dust
removal efficiency was numerically simulated with characteristic particle of 2.5 um at the working voltage of 50
kV, and the influence of magnetic field on the trapping performance of fine particles at different flue gas
velocities was explored. The results showed that the magnetic field could effectively change the trajectory of
charged particles and greatly improve the dust removal performance of fine particles. The tendency of particles
leaning towards dust collection plate was more obvious under the condition of low flue gas velocity, which is
more conducive to the capture of particulate matter. The promotion effect of magnetic field on dust removal
efficiency was more significant at high flue gas velocity, and with the increase of magnetic induction intensity,
the promotion range continued to increase, then tended to be flat. As the magnetic induction intensity decreased,
the decrease range of dust removal efficiency caused by flue gas velocity increased gradually and reached its
maximum in the absence of magnetic field. The research results can provide guidance for the application of
magnetic field in ESP and have important significance for improving ESP’s dust removal performance.
Keywords  flue gas velocity; electrostatic precipitator; magnetic field effect; fine particles; trapping
performance





