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A Dynamic One-Dimensional Simulation Model of Blast Furnace Process

(Hideho Kubo) (Tetsuji Nishiyama) (Seiji Taguchi)

Synopsis :

A dynamic one-dimensional simulation model of the blast furnace process was
developed for purpose of clarifying the transient behavior of the furnace. For the
simplification of the model, some assumptions were made as follows: (1) Indirect
reduction, solution-loss reaction, and melting of metal and slag are taken into account.
(2) The reaction rate of solution-loss is applied in the temperature range between 950
and 1250 , and is equal to the rate of indirect reduction above 1250 . (3) The melting
rate is exclusively controlled by the rate of heat transfer. A set of partial dfferential
equations formulated by applying mass and heat balances to the finite sections of the
furnace were coverted into ordinary differential equations by means of the
characteristics method, and integrated by Runge-Kutta-Gill metod. As the most
dynamic case of the furnace operation, empty-blowing-out operation of Chiba No0.3 BF
and blowing-in operation of Chiba No.5 BF were simulated. The predictions were in

good agreement with actual results.

(c)JFE Steel Corporation, 2003
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