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~ Fig. 1. Effect of nozzles and oxygen flow

rate on blowing time. .

Table 1. Féctors .and levels.

' : » Level
M‘\\;;;;‘\\~\~%\\\\‘\\\‘“\-_ 1 2 3 4
A. Charging tonnage (t/ch) 9°0 130 — —
B. Nozzle* M(10°) M(7°) M(4°) S
C. Oxygen mass flow rate (Nms3/min-t) 2°80 3°50 — —
- D. Jetspeed (kg /cm?) 0°70 1°20 — —
E. Pig ratio . (%) 80 90 — —
F. Basicity " (Ca0/Si0z) 3*5 4°3 — —
G. Fluor spar (kg /ch) 40~60 90~130 — —

Co* M(10°), M(7°). M(4°):

Multiple nozzle. (angle of jet axis=10°, 7°, 4°) S: Single nozzle.
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Table 2. Design of nozzles and blowing conditions.

DD ET

Design of nozzles Blowing condition
Nozzle . . ' - ' A =
Diameter [Ratio of throat| - Angle of ‘Shape of |Lance height g‘i}égen pres
of ‘throat sectional area. Jjet axis [|diffuser (Mj*)] (mm) (kg /cm2G)
. . . 40 - . » .
Multiple nozzle | 14mm § X3 0°833 - 7° 1°99 ©280~570 | . 5°*5~10°0
o : 10° ‘
Single nozzle [25'8mm § x1 | 1 S 1496 470~1000 |  5°0~7°5
* 'Mj: Mach number of oxygen jet at nozzle exit.
Table 3. Results of analysis of variance. (F—test)
: Factor Interaction
Characteristic value - OE
' A|B| C|D|E|F G &CkFl XD&E&E
Blowing time (min/ch) — l16+32/107°75] — | 6*63l14°74) T | 3043 "“ "‘l e e
Decarburization speed (%/min)|;.qgly3.5|1gg-g2 — 36’6625'273'6134‘41‘—_ R e e
" ) . . . * * *k ) B *® .
Decarburization efficiency (%) 655 — — | owoalterzol T | T | Tlar T T T 13
“Total oxygen efficiency (%) o — — | 4eg7li3e0a = | aca0l — larog — | — | — | — | 14
%
(3Fe 2%) at blow end — | — - — = ==l T~ 16
. . R £ * kR E 3 £ E3
Total yield : 7+97) 3279 T | 7esglieesr] T | T T | T T T laczalsend — | 1
IMn 92,] at blow éend — - — 1 7 lowmsl — leadlses7d T T T | T — 14
. *® NET
I[P 2,] at blow end — — 765l — | — liocood —| — ||| |~ |—|— 18
*% *%
[S %] at blow-end - —| = = | = |16 0-37 — l —_ [ = === 14
[O ¢,] at blow end , = Tl T g T T = geogl T T T lzeag T | T 16
: ¥ |%F
@reo ' | 7| 7 | ~ liovss| el T T T T T Tt
%k =3 X3 . dok *
SE ; R — = N R — —
°Co"—Co" (%) » T 1527 1772 7468 2104 T |8*74 17

* 959, ** 999% significant.

°©CSE: Slag equilibrium oxygen content (Fiscuer # von Expe), Co':

Observed oxygen content.
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