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Research and application of simulation for roasting process of pellets
—— Heat-mass transfer model of material bed

CHU Taishan
( Zhongye Changtian International Engineering Co. Litd. Changsha 410205 Hunan China)

Abstract: In order to further explore the heat-mass transport characteristics and reaction process inside the material bed
during the roasting process of pellets a heat-mass transfer model including static material bed and rolling material bed are
established based on the law of heat-mass transfer and the kinetic models of such physical and chemical phenomena as
water evaporation oxidation of magnetite and sulfur decomposition of crystalline water and carbonate and combustion of
fixed carbon in the material beds are established. The results show that the heat-mass transfer model of the static material
bed embedded with the reaction kinetic model can better simulate the roasting process of the static material bed in chain
grate ring cooler and belt roaster and the one-dimensional heat transfer model of the rotary kiln embedded with the
reaction kinetic model material movement and combustion model can simulate the heat transfer process of the rolling
material bed in the rotary kiln more realistically.
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Fig.1 Mathematical modeling architecture of pellet

roasting process
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Fig.3 Schematic diagram for grid division of bed cells
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Fig. 5 Schematic diagram of material bed within

roatry kiln
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Fig. 6 Schematic diagram for calculation of
3.3.1

flame & combustion rate
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Fig. 8 Flowchart for compulation of kiln model
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