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Combustion Behavior and Gas Flow Change in Raceway at
Massive Coal Injection in Experimental Furnace

Tatsuro Ariyama, Michitaka Sato, Ryota Mural, Kazuya Mivacawa, Kentaro Nozawa and Tsunao Kawmio

Synopsis

: Hot model experiments were carried out to clarify the combustion behavior in the raceway and the gas flow changes

nearby the raceway at the massive coal injection into the blast furnace. From the experimental results, it was found
that the location of maximum temperature in the raceway agrees with the peak position of the CO, gas composition
and it tends to move toward the tuyere when the amount of volatile matter carried by the injected coal increases. The
combustion efficiency was influenced by the volatile matter content of the injected coal and the oxygen enrichement
had little effect on the combustion efficiency. The heat load to the wall of the hot model increased by the approach
of the maximum temperature position toward the tuyere and it decreased by the reduction of ash content in the coal.
It was observed that the shell layer was formed at the depth of the raceway. Then, it was estimated that the peripheral
gas flow was intensified and the heat load to the wall increased due to the formation of the shell layer. These tendencies
were confirmed by the mathematical simulation on the gas flow.
Key words : ironmaking ; blast furnace ; pulverized coal injection ; raceway ; pulverzed coal combustion ; hot model.
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Fig. 1. Experimental furnace II.

Table 1. Condition of experimental furnace.

Furnace 1 Furnace 1I
Blast flow rate 350 Nm®*/h | 560~720 Nm?®/h
Blast temperature 1200°C 1050°C
Oxygen content 21vol% 21~27vol%
Coal injection rate(PCR) 65kg/h(200kg/t) | 72,144 kg/h(200kg/t)
Lance position from tuyere nose|0.27m 0.17~0.34m

Table 2. Composition of pulverized coal. ~ d.b. : dry base

Proximate analysis - . o

Coal (d.b.mass%) Ultimate analysis (d.b.mass%)
V.M. Ash F.C. C H N S O

A 34.9 8.5 56.6 173.9 4.8 1.6 0.4 10.8

- B 30.9 1.5 67.6 |84.6 50 1.0 1.0 6.9
C 24.3 7.9 67.8 |78.9 4.3 1.6 0.6 6.7
D 11.2 0.5 88.3 [89.3 3.8 2:4 1.6 2.4
E 33.2 9.8 57.0 173.3 4.7 1.8 0.6 9.8
F 42.3 3.4 54.3 |76.8 5.7 1.6 0.4 12.2
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Fig. 3. Temperature and gas composition distribu-
tion in raceway.
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Fig. 4. Effect of volatile matter on CO, peak point
in raceway.
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Fig. 10. Effect of shell formation on gas flow around the raceway by simulation model (PCR : 200kg/t).
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