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Synopsis :

It was observed that the bottom gas flow rate was reduced under constant pressure along
with an increase in the temperature near the tuyere in combined blowing with a wide
range of the gas flow rate. It was proved that this choking phenomenon is caused by heat
transfer to the tuyere by experimental work and theoretical calculation to which
Rayleigh flow have been applied. On the basis of this analysis we have developed
combined blowing with a wide range of the bottom gas flow rate (0.005-0.2 Nm3/min-t),
in the so called LD-KGC, in order to obtain a maximum metallurgical advantage for all
steel grades such as low-medium-carbon and high carbon steels. This report describes
the characteristics of the control system and mechanical installation at No.1 BOF shop,
Mizushima Works. As a result, T. Fe in the slag has been decreased to the same level at
that for the Q-BOP by applying a large amount of bottom gas injection. Also this is
greatly influenced by the bottom gas flow pattern.
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Synopsis:

It was observed that the bottom gas flow rate was reduced under
constant pressure along with an increase in the temperature near the
tuyere in combined blowing with a wide range of the gas flow rate.
It was proved that this choking phenomenon is caused by heat trans-
fer to the tuyere by experimental work and theoretical calculation to
which Rayleigh flow have been applied.

On the basis of this analysis we have developed combined blowing
with a wide range of the bottom gas flow rate (0.005-0.2 Nm?*min-t),
in the so called LD-KGC, in order to obtain a maximum metaliurgi-
cal advantage for all steel grades such as low-medium-carbon and
high carbon steels.  This report deseribes the characteristics of the
centrol system and mechanical installation at No. 1 BOF shop, Mizu-
shima Works.

As a result, T. Fe in the slag has been decreased to the same level
as that for the Q-BOP by applying a large amount of bottom gas in-
jection. Also this is greately influenced by the bottom gas flow pat-

tern.
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Fig. 1 Change of gas flow rate at constant pressure
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Fig. 2 Change of temperature near pipe
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Fig. 5 Experimental apparatus of measuring gas flow rate
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Fig. 7 Influence of pipe diameter on decrease ratio of flow
rate as a function of pipe length
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Fig. 8 Schematic drawing of flow phenomena during heating
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Table I Conditions of calculation and the calculated resuits
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Case 2 90 4 379 719 1.84x10°

m= Ao/ (R —adi)

10.0 /

/

=
B
Z,
g
S
10
N
(5]
1)
&)
05
0.1

1 2 3 45

Pipe diameter (mm)

Fig. 9 Relation between gas flow rate and pipe diameter
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Table 2 Metallurgical improvement of the LD-KGC over the

LD

ltem Low carbon High carbon
Steelmaking yield®*V +0.729 +0.3%
Al consumption ~0.17 kgjt —
Mn at blow end +0.06% +0.029%

Oxygen consumption —1.20 N/t —0.35 Nm?/t

Lime, dolomite —4kgft —1.3 kgt

Ar gas in bottom blowing 044Nt | +0.05 Nmift
“'1'\]2 gas in bottom blowing +0.49 Nm“,;;_ +0.63 Nm?/t

Off-gas recovery +1 290 keal/t + 800 kcal/t

Refractory cost —0.2kgft

) Steelmaking yield:ﬁﬁg 100 (%)

where,
Wer: Weight of molten steel tapped
Wise: Weight of hot metal charged
Wse:  Weight of steel scrap charged
Wep: Weight of cold pig iron charged
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364 METEROAE V- LER 3 5F (LD-KGC)
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