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Abstract 

The operation with pulverized coal injection (PCI) into a blast furnace tuyere is employed for reducing the coke feed rate during the iron making process. The combustion process in the raceway of an industrial blast furnace is clearly complex and detailed measurements are extremely difficult to undertake due to the high temperature, high pressure, presence of molten materials, lack of accessibility and the inevitable reduction in the production. Hence, another route forward is the development of a mathematical model of raceway. The dramatic development of both computer hardware and software have provided a very good opportunity to perform a numerical simulation for the complicated physical and chemical processes in the raceway.

A mathematical model based on the computational fluid dynamic (CFD) simulation has been developed in this study to simulate the gas flow, particle movement and  the pulverized coal (PC) combustion in the raceway of the LKAB’s pilot blast furnace located at MEFOS. Based on the simulations results,  it can be found that near the inner and lower side of the raceway, the gas velocity is relative lower. This means that ash or dust has a great opportunity to stay there, if they arrive into that region. Coal combustion has been developed with considering of the devolatilization process. The gaseous fuels resulting from the processes (volatiles, carbon monoxide, and hydrogen) react with the oxygen of the hot blast. The simulation results shows that most ash will reach the inner wall of the raceway and form the bird nest. In addition, the coal particle has obvious cooling effect to the combustion flame temperature. However, if considering the coke combustion as addition, the cooling effect will not have the major influence on the process. The reacted gas has a strong tendency to move upward due the strong buoyancy force. Some suggestion on the next step to future develop the model are also given. 

