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Numerical simulation and field measurement verification of sintering head

electrostatic precipitator
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Abstract In order to guide the practical engineering design of a 600 m” sintering head electrostatic precipitator
(ESP), numerical simulation was performed by a commercial CFD software. The flow field, electric field and
particle trajectory were simulated by using the k-¢ model, the electromagnetic fluid model (MHD) and the
discrete phase model (DPM), respectively. The results showed that after air distribution optimization, the
deviations of smoke gas distribution and particle mass flow rate of ESP inlet were +1.5% and +0.7%,
respectively. The ESP resistances on both sides were 127.1 Pa and 123.7 Pa, respectively, and the root mean
square deviations of electric field section airflow distribution uniformity were 0.129 and 0.133, respectively,
which were superior to the standard JB/T 7671-2017 requirements. The electric potential distribution and
particle movement law in the electric field were obtained, and the dust removal efficiency was positively
correlated with the power supply voltage and particle size. Through verification by field measurement, the
measured values were in good agreement with the simulated ones, and the measured value of dust concentration
in ESP outlet was 25.8 mg-m, the dust removal efficiency reached 99.20%, which were better than the
designed values. The dust removal efficiencies of dust particles within the range of 0.03~10 um were
80.35%~98.69%, of which the particles within the range of 0.1~ 1 um had penetration window, and their dust
removal efficiency were only 80.35%~91.81%. This study can provide reference for the ultra-low emission of
sintering smoke.

Keywords sintering head electrostatic precipitator; CFD software; air distribution; numerical simulation
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