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A Mathematical Model of Blast Furnace for Control

of Hot Metal Temperature

Michiharu HATANO, Yoshisuke MISARKA, Yoshiyuki MATOBA, and Koichi OTSUKA

Synopsis:

For the automatic control of hot metal temperature, a new simplified mathematical model of blast fur—
nace has been developed on the following assumptions:

(1) The working volume in the furnace is divided into five horizontal zones.

terials and reactions are considered in each zone.

Only the specified ma-—

(2) By taking material balance, the flow rates of solid and gas at each zone are determined so that the
amount of the material existed in each zone remains constant.
"(3) Heat balance is applied to solid and gas in each zone respectively taking account of their average

temperature.

(4) The reaction rates are formulated as the functions of operational variables on the basis of their step

response characteristics.

The temperature of solid and gas at each zone can be predicted by the adjustment of parameters in the

model using actual operational data.

Since the predicted solid temperature at the fifth zone (tuyere level)

agrees well with the actual hot metal temperature, the validity of the model has been proved.
At Kokura No. 2 BF, the model is being used for the automatic control and contributes to the stable

blast furnace operation.
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Fig. 2. Example of calculated solid temperature
at each zone.
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Fig. 3. Average step response of hot metal tem-
perature and reaction rates by the change
of 15//min in oil injection rate of
Kokura No. 2 BF.
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Fig. 4. Step responses of reaction rates (R, Rj)
and hot metal temperature (Tp;.).
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Fig. 5. Schematic diagram of simplified prediction
model of blast furnace.
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Fig. 6. Example of the simulation by the mathe-
matical model with/without the adap-
tation to top compositions.
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Fig. 7. Examples of calculated solid temperature at fifth zone (7S;), estimated hot metal

temperature (f‘pig (3)), actual hot metal temperature (Tpig, Tpig (3)) and silicon

content (Si).
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