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Mathematical Models of Blast Furnace
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Table 1. One-dimensional Mathematical Models of Blast Furnace Proposed Up to the Present.
Researcher/year g:;é?:gég Phase azgn;;f:l c(;:dnponents Reaction rate Remarks Ref,
Kouwmr et al. Static g(CO,CO,, N3) (7-3), (7-9) Reaction and heat exchange model for 10

(1964) s(Fe;03, FeO, Fe, C, inert) (10) lumpy zone assuming isobaric condition.
MucH1, YAGI et al. Static g(CO,CO,, Hy, H,O,N3) (7),(8),(9), Overalll heat and material balance. 11, 12
(1966) s(FeO3, Fe, C, inert) (10), (11),(12),  Estimation of the relationship between 14
m(Fe, inert (13), (14), (17),  operational condition and in-furnace
sl(FeO, SiOg, inert) (18) situation.
(independent hearth model)
FI1ELDEN, WoOD Dynamic g2(CO, CO,,Hz, H,O,N3) (6),(7),(9), Model by difference equation giving 33
(1968) s(Fe20s, Fe, C, inert) (10), (14), (15), response curves for temperature and
m(Fe, Si, Mn, P, S, inert) (16) composition of top gas and hot metal
sl(FeQ, SiO3, MnO, P;Os, inert) caused by the change in operational
conditions.
KUWABARA, MUCHI Quasi- g(CO, COy, N2) (7), (10), (12) Difference-differential equation model 43
(1975) dynamic s(Fe2 03, C, inert) considering periodic steady-state and
layered structure of ore and coke.
HATANO et al. Dynamic g(CO, CO,, H,, H;0,N3) (6), (7-3), Mass changes of accumulated metal and 17
(1982) s(Fe;03, FeO, Fe, C, inert) (7-4), (8-3), slag in hearth and temperature of wall
m{inert) (8-4), (9), brick.
sl(FeO, imert) (10), (11), (13),
17, (18)
TAGUCHI et al. Dynamic g(CO,C0O;,N32) (7), (10), Heat and material balance equations in 19
(1982) s(Fe,Os, Fe, C, inert) (14-1), (14-2), dropping zone with the reaction rate of
m(C, Si, inert) (17), (18) Si transfer through SiO gas.

s1(S8iQg, FeO, inert)
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