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Numerical simulation on aggregation dynamics of coal-fired
PM,, by magnetic seeding

LI Yong-wang, ZHAO Chang-sui, WU Xin, LU Duan-feng, HAN Song
(Key Laboratory of Clean Coal Power Generation and Combustion Technology of Minisiry of Education, Southeast University, Nanjing 210096, China)

Abstract; A two-component sectional algorithm was developed for solving the general dynamic equation of coal-
fired PM,, aggregation by magnetic seeding, and then it was used to simulate the aggregation dynamics process of fly
ash particles from Dongsheng and Datong coal combustion in the size range of 0. 023 ~9. 314 pum in a uniform mag-
netic field by seeding Fe, 0, particles. And the comparison was done between the simulative and experimental data.
The results show that the two set of results are essentially consentient. Mid-sized particle removal efficiencies are
higher than those of the smaller and bigger ones. When the magnetic flux density, the particle mass concentration
and the residence time in the magnetic field are increased, the total removal efficiencies rise and the number medi-
an diameters decrease, and the difference in total removal efficiency between the two kinds of fly ash increases at
the same time. The increase in magnetic flux density no longer has effect on particle aggregation after particles are
saturatedly magnetized. With increase in mass ratio of magnetic seeds/fly ash, the total particle removal efficiencies
and number median diameter rise, and the difference in total particle removal efficiency between the two kinds of
fly ash decreases. The total particle removal efficiencies for Dongshen coal are higher than those for Datong coal un-
der the same conditions.
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Fig. 1 Histograms of particle size distribution
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Fig. 2 Hysteresis loops of particles
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Fig. 3 Single-sized particle removal efficiency
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