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A Kinetic Model of Coke Combustion in the Tuyere Zone of Blast Furnace

Mamoru KuwABARA, Yu-sheng HsiEH, and Jwao MucHI

Synopsis :

A mathematical model is developed to describe the behaviours of coke combustion in the tuyere zone
of blast furnace. The model is based on the reaction kinetics, the differential balances of heat and mass,

and the mechanics of gas flows.

Regarding the axial distribution of gas composition in the tuyere zone, good agreement is obtained be—
tween the model prediction and the data observed in a working furnace by the other investigators. Cal-
culated results show that the maximum consumption of coke occurs at the intermediate region of the race—

way.

At the blowing of oxygen—enriched or high-humidity blast, the position at which the maximum con-

sumption of coke occurs is shifted toward tuyere nose.

particle diameter of coke in the tuyere zone.
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Similar effect is accompanied with the decrease in
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Table 1. Observed diameter of coke in combustion zone.

Observers (year) { Ref. Method of obsearvation dpe (cm) and Note
Wagstarr (1953) I3 High speed camera Daily change is larger than hourly one.
1.8 (Furnace A)
2.5 (Furnace B)
TajmMa et al. (1978) 4) High speed camera Daily or hourly change is small.
2.0 (harmonic mean)
2.5-3.0 (arithmetical mean)
Ismigkawa et al. (1979) 21) Cokes sampling with Harmonic mean diameter at the distance
steel tube after shut- x from tuyere nose.
down 1.2 (x=0-0.5m)
1.0 (x=0.5-2m)
Konpo et al. (1979) 23) Cokes sampling after 2.0-2.5 (in raceway)
dissection 2.5-3.0 (around raceway)
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Fig. 1. Shematic view of combustion zone in
front of a tuyere.
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Fig. 2. Gas streamlines around combustion zone.
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Fig. 3. Variations of Fy and Fy during the lateral
percolation of gas through bed.
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Fig. 4. Variations of gas composition and gas
temperature in the axial direction of
tuyere zone. Plotted data were observ-
ed by INATANI et al.25),
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Fig. 5. Variations of rate-determining step of coke
combustion process in the axial direction of
tuyere zone.
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Fig. 6. Variations of coke consumption in the axial
direction of tuyere zone and the fractional
contribution of each reaction to coke con-
sumption.
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Fig. 8. Variations of gas composition and gas
temperature in the axial direction of
tuyere zone at high~temperature and
high-humidity blowing operation.
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Fig. 11. Effect of parameter (£§) on the predicted
coke consumption in the axial direction
of tuyere zone.
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