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Modeling of Combustion and Heat Ttransfer in the Iron Ore

Sintering Bed

Won Yang, Changkook Ryu and Sangmin Choi

ABSTRACT

Processes in an iron ore sintering bed can characterized as a relatively uniform
progress of fuel, cokes combustion and complicated physical change of solid particles.
The sintering bed was modelled as an unsteady one-dimensional progress of the fuel
layer, containing two phases: solid and gas. Coke 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. Numerical simulations of the condition in the iron ore sintering bed
were performed for various parameters: moisture contents, cokes contents and air suction
rates, along with the various particle diameters of the solid for sensitivity analysis.
Calculation results showed that the influence of these parameters on the bed condition
should be carefully evaluated, in order to achieve self-sustaining combustion without
high temperature section. The model should be extended to consider the bed structural

change and multiple solid phase, which could treat the inerts and fuel particles
separately.
Key Words : Sintering bed, Modeling, Bed combustion
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: area (m°)

: molar concentration (kmol/m®)

. gas diffusivity (m%s)

. particle diameter (m)

. activation energy (J/kmol)

* mass of char/initial mass of char
FFS flame front speed (cm/sec)

H : latent heat (k]/kg)

h : enthalpy (J/kg)

h ! convective heat transfer coefficient
h : enthalpy/unit volume (J/m®)

I'l" : radiation intensity upward or
downward (W/m?’sr)

k @ thermal conductivity (W/m-K)

k : rate coefficient (/s)

k @ mass transfer coefficient (m/s)

TE g OO0 >

M: volumetric mass generation rate
(kg/m’s)

m : mass fraction

n : number density (/m®)

p : pressure (Pa)

T : temperature (K)

t : time (sec)

v : velocity (m/s)

W : molecular weight (kg/kmol)

v . coordinate along the height (m)

Greeks
£ : bed void fraction, internal pore

Vv . stoichiometric coefficient
p : density (kg/m®

T : optical thickness

K © absorption coefficient
Subscripts

b @ blackbody

eff : effective

g ‘- gas

1, J ¢ index number of solid component
and gas species

ip : internal pore

o ! initial

Q : heat (W) r ¢ Arrehnius reaction rate
q : volumetric heat generation rate s + solid, stoichiometric
(W/m?) u : unreacted
R : universal gas constant (kJ/kg-K)
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Parameter Reference Variations
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