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Synopsis :

A multi-cylindrical model of the blast furnace was developed. It was intended to
estimate the temperature profile, radial distribution of the burden descending rate, and
ore/coke ratio, by using various operating conditions and measurements with a shaft
gas sampler. Calculated values were compared with operational date of the blast
furnace, giving good agreement. This model was found to be able to describe operating
conditions of the blast fornace. By making use of the model the following results were
obtained: (1) Radial distribution of the burden descending rate has a great effect on the
operating state of the blast furnace. (2) Radial distribution of temperature at the throat
is equivalent to that of the thermal flow ratio of the burden and gas. (3) Heat loss is
dependent on the height of the cohesive zone at the wall side and decreases with a
decrease in height.(4) Thermal state of the blast furnace depends on the extent of the

high teperature region.
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A multi-cylindrical model of the blast furnace was developed. It was intended to estimate the temperature

profile, radial distribution of the burden descending rate, and ore/coke ratio, by using various operating condi-
tions and measurements with a shaft gas sampler, Calculated values were compared with operational data of the
blast furnace, giving good agreement. This model was found to be able to describe operating conditicns of the
blast furnace. By making use of the model the following results were obtained:

1) Radial distribution of the burden descending rate has a great offect on the operating state of the blast fur-

naca.

2} Radial distribution of temperature at the throat is equivalent to that of the thermal flow ratio of the burden and

gas.

3) Heat loss is dependent on the height of the cohesive zone at the wall side and decreases with a decrease in

height.

4) Thermal stale of the blast furnace depends on the extent of the high teperature region.
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Table 1 Comparison of calculated results and operational data

1 2 3 4 5 6 Total Actual Error
{center) (wall) a b {{a—b)/b\% 100
Production rate
(R 9.03 29.06 39.76 59.40 61.55 64,21 259.0 256.3 1.1%
Coke consumption
(t/hr 2.52 12.25 16.66 24.35 25.17 26.52 107.5 108.2 0.6%
Blast valume 4o oo | a1s0 | 4.0 | 63.02 | 65.30 | ea.e %
10N/ . . : : . 62 | 2786 | 2745 1.5%
CO mixed 235
497 520 —198 17 —-373 -2
{Nmi/h) % {0,8%)
0/C
() 3.215 3.820 3.845 3.930 3.940 3.910 3.883 3.867 0.4%
Descending rate
3.11 1.28 3.45 3.60 3.7 3.86
{(m/h)
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Table 2 Deviation and difference between calculated results and operational data

Case Production Coke Blast [o14] 0/C (%) Uy /U
rate (%) | Consumption {2;) volume {%)| Mixed Nm? (%)

1 0.65 0.89 3.15 1.6 0.13 1.52

2 1.07 0.60 1.48 0.8 0.41 1.24

3 1.04 0.59 1.65 0.8 0.21 1.20

4 1.03 0.98 .31 0.1 0.08 1.05

5 1.07 1.01 1.35 0.3 0.21 1.14

6 0.93 0.88 1.21 0.4 0.08 1.37

T 1.16 1.10 1.01 1.7 0.13 1.13
] 1.18 1.12 1.09 1.4 0.26 1.08
9 1.03 0.59 1.22 0.4 (.26 0.84
10 1.23 1.19 0.13 0.1 1.01 1.03
11 1.13 1.10 1.07 1.3 0.50 0,95
12 | 0.98 0.95 1.13 0.1 0.40 0.82
Average 1.06 1.02 1.31 0.8 0.31 1.1

Deviation : ' Calculated value— Operational data! ‘Op. datax 100
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Fig. 5 Temperature profile in blast furnace
with the change of fuel rate and
blast volume
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Fig. 10 Effect of descending rate of
burden on slip index
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