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Measuring Technic of Lumpy Zone in the Blast Furnace

and It’s Application

Mitsuo YONEDA Tokuji SYOKYU, Masaaki MATSUI,

Isao OGATA and Toshiki HNo

Synopsis:

A monitoring system for lumpy and cohesive zones in the blast furnace has been developed to help clarify
the phenomena ocurring in the furnace and stabilize blast furnace operation. This system consists of hard—
ware which measures the condition of gas and burden, and mathematical model which estimates the state

in the furnace using the data obtained by the hardware.

New sensors, such as a gas velocity meter using

2 hot wire velocity meter and a layer thickness meter using a magnetmeter, have been developed and prac—

tically applied to a blast furnace.
and the model.
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Note *1
“TDPeeeene Throat Diameter Probe, “SDP’....-Shaft Diameter Probe, “SWP”+we- Shaft Wall Probe

Fig. 1.
in the blast furnace.

Configuration of monitoring system for lumpy and cohesive zones
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Fig. 2. Schematic structure of a throat diameter probe (TDP).
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Fig. 3. Schematic drawing of gas velocity meter by Pitot tube and hot-wire

sensor and output characteristics.
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Fig. 4. Schematic structure of a shaft diameter probe (SDP).
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Fig. 5. Schematic drawing of shaft wall probe.
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Fig. 6. Principle of measurement by
magnetometer.
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Fig. 7. Magnetic dipole model.
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of magnetometer.

— 166 —



BPRREIAER Lz OEH 1151

®Deécending speed V (m/Hr)

%:Distance between upper and lower sensor

Difinition of Atc, Ato

20= 1O v}

Ccoke Ore coke €= 1C » V

O=.

and3ano

Zfc+zIo

Ge=

Z2c + IR0

20/ 2c=—192_

@Mass descending velocity

(ZRO)evVepo

(Z2c)eVepcC

N:Charging times

At:Differential time of peak between right and

left sensor

upper L
signal v
I (Atc+Ato) / (Nc+No)
Ato ;
tc @Incllnation angle a

tana=v_‘t__
Lower L
signal C peak

L:Distance between right and left sensor

@ Layer thickness 2(m), Layers thickness ratio

° 10:Time of ore layer

TC tc:Time of coke layer

(t/m2Hr)

po:Bulk density of ore

pc:Bulk density of coke

Fig. 10. Equations of burden behavior by magnetometer.

C : Coke

output

Fig. 11. Output wave form of magnetometer.
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Fig. 12. Structure of the mathematical model
for estimating the state of a lumpy zone in
the blast furnace.
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