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Prediction of Combustion and Heat Transfer in the
Sintering Bed of Iron Ore

Won Yang, Changkook Ryu and Sangmin Choi
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Abstract

Sintering bed of iron ore in the steel making process is one of typical applications
of solid fuel bed, which has relatively uniform progress of fuel and simple processes
of combustion. The sintering bed was modelled as an unsteady one-dimensional
progress of fuel layer containing the two phases of solid and gas. Cokes added to
the raw mix of which the amount is about 3.5% of the total weight was assumed to
form a single particle with other components. In the early predition results presented
in this paper, the flame propagation within the bed was not sustained after the top
surface of the bed was ignited with hot gas. It suggests that the model should be
extended to consider the multiple solid phase, which can treat the ore particles and
the coke particles separately.

A 0 h : enthalpy (J/kg)
=< h : convective heat transfer coefficient
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Q : heat (W)
q : heat per unit volume (W/m’)
R : universal gas constant (kJ/kg-K)
T : temperature (K)
t : time (sec)
v : velocity (m/s)
W : molecular weight (kg/kmol)
W : mass per unit volume (kg/m’)
y : axial distance (m)
Greeks
e : bed void fraction, internal pore
v : stoichiometric coefficient
p : density (kg/m’)
Subscripts
eff . effective
g : gas
ip : internal pore
0 : initial
p : particle
r : Arrehnius reaction rate
s : solid, stoichiometric
u : unreacted
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Figure 1. Schematic of sintering process in the steel industry
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Figure 2. Major phenomena within the sintering bed
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Figure 3. Extension of 1-D unsteady model
to 2-D steady model
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Figure 4. Temperature contour of solid phase Figure 5. Temperature contour of solid phase
for actual material composition(K) for high cokes content
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Figure 6. Typical simulation results for
packed bed of wood particles
(Gas temperature X 1007C)
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