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Relationship of the Gas Temperature Distribution with the Descending
Rate andgLayer Thickness of Burden in the Throat of Blast Furnace

Kiichi NARTTA, Shin-ichi INABA, Isao KoBavasHi, Ken-ichi Ormmoro,

Masakata Suimizu, Keiji Kuwano, and Koichi IKEDA

Synopsis:

The operation data of a blast furnace have been analyzed.

The gas temperature distribution in the throat of the blast furnace is divided into two patterns. One
is named the spire type, in which the temperature is extremely high only in the central narrow part. Another
is named the hill type, in which the temperature is high over the wide region of center.

The gas temperature distribution seems to be closely related to the descending rate of burden.

For the

spire type, the descending rate measured by a sounding probe is higher than the average rate calculated

from the charging volume of burden.

For the hill type, in which the measured rate is lower than the

average, the descending rate in the central part is thought to be higher than the average.

The difference in descending rate between the central and the peripheral parts results in variation of
the distribution of ore to coke ratio in stack. The variation of the layer thickness of burden in throat is
theoretically calculated considering the distribution of descending rate.

The distribution pattern of top gas temperature is closely related to the thermal condition of blast furnace,
and its change usually occurs six to ten hours before the beginning of variation in the temperature of pig
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Fig. 1. Typical patterns of temperature distri-
bution of gas at throat.
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Fig. 2. Relationship between temperature dist~
ribution index GT; and fluctuation of
blast pressure.
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Fig. 4. Relationship between specific descend-
ing rate o* and layer thickness /%, [%.
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Table 1. The operation data at different de-
scending rate.

a Item Period A )
Slope angle (°) 13 18
* Y (mih) 8.42 7.54
Yav (m/h) 8.00 7.50
ore/coke 3.66 3.72
Bosh 3% (Nr/min) 7920 7872
> Sol.loss C (kg/t-p) 86.4 82.6
k 600 600
Gas temp. ghoo 118
pattern g T
K] 200 -
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Fig. 14. Analysis of descending trajectory of
sounding probe.
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Fig. 15. Relationship between pig iron tem-
perature and GT; index.
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Fig. 16. Effect of blast condition against GT,
changing on pig iron temperature.
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