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Numerical simulation of reduction section of all hydrogen
based shaft furnace

Zhang Rongrong?, Shu Qifeng?
(1. School of Metallurgical and Ecological Engineering, University of Science and Technology
Beijing;
2. Process metallurgy research unit, University of Oulu)

Abstract: Gas-base shaft furnace is one of the most important part in the process of hydrogen reduction
iron making, so the analysis and simulation of the operation of shaft furnace reduction section has
attracted much attention in the research of hydrogen reduction. In this paper, with the help of Fluent
software of ANSYS platform, the finite volume method is adopted to establish a two-dimensional
axisymetric model of all hydrogen based shaft furnace according to the gas-solid mass and energy
conservation equation. The effects of hydrogen flow rate, hydrogen temperature and particle diameter on
the reduction reaction were analyzed. The simulation results show that the hydrogen flow rate is not less
than 3.2 times of the theoretical minimum gas demand to meet the smelting demand, and the continuous
increase of hydrogen flow rate has little effect on the reduction results. The best reduction effect is
achieved at 900°C. The reduction effect is best when the pellet diameter is 6mm, and the larger the
diameter, the more difficult to reduce .

Key words: Gas-base shaft furnace; Hydrogen reduction; Fluent numerical simulation
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