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Abstract

To improve the dust-removal efficiency of triple electrode electrostatic precipitator (ESP), based on
the introduction of magnetic confinement effect and the establishment of multi-field coupling theo-
retical model, this paper uses FLUENT software to numerically simulate the dust-removal efficiency
of PMzs under magnetic confinement effect with different working voltages and flue gas velocity.
The results show that with the enhancement of the magnetic field environment, the dust-removal
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efficiency of the triple electrode ESP is continuously improved, and the diffusion charging effect is
relatively weak after the introduction of magnetic confinement effect. The magnetic confinement
effect has a greater effect on the dust-removal performance of triple electrode ESP at lower working
voltage and higher flue gas velocity. The research results can provide some reference value for the
performance improvement and structural modification of the new wire-plate triple electrode ESP.
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Figure 1. Multi-field coupling diagram
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Figure 2. Mesh generation of three-electrode wire-plate ESP structure model
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Table 1. Boundary conditions of wire-plate triple electrode ESP

=1 ZRN=RIR ESP AR &M

x-velocity y-velocity U k £ Particle
Inlet u=u, v=0 VU =0 31702 /2 0.05k"*D Escape
Outlet Pressure Pressure VU =0 ok/ox =0 Oe/ox =0 Escape
. . . Wall Wall
U=uU
Corona wire No slip No slip 0 function function Reflect
. . - _ Wall Wall
Auxiliary electrode No slip No slip vU =0 function function Reflect
. . . Wall Wall
Collection plate No slip No slip U=0 function function Trap
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WA, BT RAFRATIE FLUENT Ak i R ks B e 30N 51,520,

Table 2. Verification of grid independence of wire-plate electrostatic precipitator
7z 2. AR\ R PR BR A4S Fo X IS IE

Gird numbers  Classification efficiency (%) Relative error (%) Comprehensive efficiency (%) Relative error (%)

39,360 84.92 — 83.10 —
44,040 83.67 -1.48 81.71 -1.67
51,520 83.30 -0.43 81.38 -0.40
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Figure 3. Comparison of simulation results
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Figure 4. Diffusion charging effect with or without magnetic confinement
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Figure 5. Graded dust removal efficiency under different magnetic induction intensity and working voltage
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Figure 6. The change of comprehensive dust removal efficiency with working voltage under dif-
ferent magnetic induction intensity
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Figure 7. Graded dust removal efficiency under different magnetic induction intensity and flue gas velocity
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ferent magnetic induction intensity
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