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Photo. 1.
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Table 1-a). Fa&ors and levels(Single hole nozzles).

Level
Factor
1 2 3 4
A. Dia. of throat 18*0 |25°8 {30°0 —
B. O; mass flow rate - 201 208 o -

(N m3/min-t)

. Jet speed
(Ppax= kg/cmz)

Ne!

0*05 | 0°20| 0°70]| 1°20

v 0705 0730 | _ | _
D. [C9%] at end point ~0° 10 1~0°60

.32 heats were blown.

Table 1-b) Operating conditions.

/ 10cm
Multiple - hole — nozzle (©=7°)
Typical schlieren photographs of single-hole and multiple-hole

Disign of nozzle
NO’ZZIC Diffuser Lance height Srizs?jfg :
(Laval type) (kg/cm?-G)
180 M;=2°05 © 550~2,250 7°0~10°0
25°8 Mj=1"96 400~2, 000 5°0~ 70
30°0 M;=1°80 350~1, 600 40~ 5°0

Basicity (=CaO/S8i0Oy) =4°3(aim); Pig ratio=90%.
Lance height and O, pressure; Constant level
during blowing.
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Fig. 1. Influence of Pmax and Umax/U, (or Qx/Q,) on the excess oxygen content at blow end.

Table 2-a) Factors and levels (Single hole nozzles
and multiple hole nozzles).

Level
Factor
1 2
A. Nozzle Multiple | Single
B. Oxygen mass flow rate . .
IN m*/ming) | 2780 350
C _]et speed (kg/cm?) 0°70 1°20.

32 heats were blown
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Fig. 2. Effects of end point [C%] and jet speed

on total Feinslag. Jet speeds are controlled
by varying oxygen back pressure and lance

“height at constant oxygen flow rate according
to the equations. V=1+05XS*X Py,
Umax/Uo= (DO_/X) -(1/2C)and Pmax=(1/2g)-
(Umax)?

Table 2-b) Operating conditions.

Design of nozzle Blowing condition

Nozzle N Ratio of throat . y . Oxygen
Diameter of | “cross sectional | An8'e of Jet | Shape of | Lance height ) pressure
area. axis iffuser mm (kg/cm?-G)
. ) 8 - OO

"Multiple hole t4mm § X3 0833 ~ +14°0° M;j=2°05" 280~570 -, 7°0~10°0

. . 20 . OO - ] : . )
. Single hole’ 25°8mm § X1 1°000 — 1°96 470~1, 000 55~ 7°5

Basicity (=Ca0/SiO;) =43 (aim); Pig ' ratio=90%.
Lance height-and O; pressure; Constant level during blowing.
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Table 3. Blowing test with sampling method
during blowing.

Nozzle and lance
Charge (Silr)llg?‘eu—sﬁzle- Lance Oxygen flow
nozzle) height rate
' Laval type) .
15 chs ( A 700 mm | 30 Nm3/min
: Mj;=1"96 : / ‘

Pig ratio : 90%, Basicity (=CaO/S8i0;)=4"3(aim)
End point [C%] : 0°03~0°05%

End point temp. : 1660£20°C
p P
A
(CaD) -~ o e ltee
(&'Oz) —-—0 . . o - .\.\o
50 |- (2Fe) ——* . o
. = ."/ b
— 8 . /"‘. . i
32\?_ . .o'/o o °
40 . R o
4
e
nae
L
E 30 % “‘ "O" |
9 o o
: Pt daits - /
2 4 ~ x
<S % L o \6*00’ M
'(?) ) \\ &L L
= * X é%\
% 10 );x\ i- ‘X.( x ;a,__x —
8 H x,f:x?--,x L x‘
0 S
e —
0 = ]
Q o ° W
2 ..,4',_'-—.1 R il
% 20 "o '0'/.‘70 g ® Pee "es ‘o0
3 -4 -
O
N—
(o]
R 100 oT
0@ 80 B o~
e
8 60 \‘,/.i‘
) "/" a e® *0—"o
—
Q 20 <
3 ® |
N
o 5 10 5 L. 20

Blowing time (min)

Fig. 3. Changes in components, basicity, and melting
o speed of lime in slag during blowing.
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Fig. 4. Change in [C9] and temperature in the bath

during blowing.
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