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Effect of Blast Conditions on the Raceway of the Blast Furnace

Masakazu NAKAMURA, Takashi Suciyama, Takeo UNO and Yukiaki HARA

Synopsis :

The raceway in front of tuyere of the blast furnace has been studied on an experimental furnace by means
of penetration measurements, temperature measurements and gas composition survey. At the end of ex-
periment, raceway is filled with light alumina particles carried by blast and is quenched with nitrogen gas.
Then, profiles of the raceway, amounts and properties of coke in the raceway have been measured. The
effects of operating variables such as amount of fuel injection, oxygen enrichment and blast temperature on
the distribution of temperature and composition of gas have been studied.

As the change of reaction condition around the raceway, it results in movement of position where reaction
of coke takes place. It causes change of gas volume distribution and disintegrated coke particle

distribution.

Then profile of raceway and path of gas in the furnace are affected.

In this way, the mechanism of shrinkage of raceway in the case of fuel injection which sometimes has been
observed in the commercial furnace operation, is explained.
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Fig. 1. Experimental apparatus.
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Table 1. Experimental conditions.
Exp. No. 1 42 43 44 45 46 47 48 51 52 53 54
Blast vol. (Nm%/min) 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2
Blast temp. (°C) R T R T R T R T R T R T R T R T R T 200 420 580
Fuel (C3Hg) vol. (1/min) 0 16 33 48 33 33 33 0 0 0 0 0
03 vol. (1/min) 0 0 0 0 31.2 73.6 98.4 31.2 0 0 0 0
Cal. flame temp. (°C) 1455 1336 1226 1138 1350 1505 1594 1583 1455 1595 1755 1905
(c)
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Fig. 3. Effect of O, injection on the raceway depth.
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Fig. 4. Effect of fuel injection and blast tempera-
ture on the raceway depth.
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Fig. 5. Effect of blast condition on the raceway
height.
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Fig. 6. Effect of O, enrichment and fuel injection
on the raceway volume.
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Table 2. CO, concentration at highest temperature
zone.
Exp. No. Fuel (1/min) 0y enrich. (%) CO,/(CO + CO,)
41 0 0 0.080
42 16 0 0.150
43 33 0 0.180
44 48 0 0.170
45 33 2 0.045
46 33 4.5 0.035
47 33 6 0.025
48 0 2 0.010
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Fig. 9. Relationship between calculated flame
temperature and observed maximum temperature.
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Fig. 10. Relationship between CO, contents and
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