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Theoretical Analysis on the Degassing Process in Upper

Leg of R-H Degassing Plant
Tetsuypa FUJIT and lwao MUCHI
Synopsis:

It may be considered that the degassing rate in R-H degassing plant is mainly determined the rate
of each the following processes, i.e., degassing process by inert gas bubbles in upper leg and one from
the splash and the free surface of molten steel in vacuum chamber, and that these processes are affected
by circulation flow rate of molten steel.

To obtain the fundamental informations on the design of this plant and on the determination of the
operating conditions, a particular attention is devoted to the degassing process by inert gas bubbles in
upper leg, and a mathematical model of this degassing process in two-phase flow including gas bubbles
and molten steel is developed in this paper. And, this model consists of material and momentum bal-
ance in metal phase, material balance in bubble phase and equation of continuity for two-phase flow.

Numerical calculations on the degassing rate in upper leg and the circulation flow rate of molten
steel have been conducted with the aid of digital computer. Longitudinal distributions of process vari-
ables such as bubble size, pressure, concentrations of CO and H, in bubble phase and that of C,
O and H in metal phase have been obtained over the range from the blowing point of inert gas to
the exit of upper leg under various blowing rates of inert gas. Calculated results on the circulation
flow rate of molten steel were found reasonable by comparing them the comparison with previous data
reported by other investigators.
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Table 1. Data for calculation,

Length of upper leg: zy=130cm
Diameter of upper leg : D,=30cm
Friction factor : f=0-04
Density of molten steel : p;=7'2 g/cm?
Constant defined by Eq.(8) : B=150 cm!/2/ sec
Diffusion coefficient of oxygen :
Dio=2x10-4 cm?/sec
Diffusion coefficient of carbon :
Di;c=7x%x10-3 cm?/sec
Diffusion coefficient of hydrogen :
Diy=1'5x10-3 cm?/ sec

Pressure of vacuum chamber : P,=0-0l atm
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Fig. 3. Calculated results on the longitudinal distributions of
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MOLRGEE O E{EIZ, MhoRIFEH I X2 CHERBE
I T 5 EREILFIFE & R L ORI ER S iR
Bon.

FEECRTBEA ARIT oW, FHEE S EEL
BTED XS RNEAERERIN O EWEDIT, T
FNDENYERBETT B LI TEL»OMR, KRBT
2, EREARCSILEHFOC, O, HOBREDHY
Mz skd, AEEAT X OR EALZEEDRZEIT O
CTHEELT-.

HiT, BEERNTORTA Lo 2 XT3 53
EFNVEMETIL T, B|ICRLAERENTOR AT 2D
EFNWEELL CEABRICRLEERENOR T ADEF
W EEELXFLHT LI D TCEREE OLEETEEL
LrEZLRS.
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ERTBT LT RADER
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VA e o SR AR (cm?/cm3)
ay : A2 T OBEMOBAREIS 2D
KIETH (cm?/cm?)
Cgi * [UBHRORIENEH 2 DiRE (' mol/cms3)
Cgj [P TD jiksy (j=CO, Hy) DiRfE
( mol/cm3)
Cti: [BHRTD j RS OBKTTIRE (=)
Cre s BEPTOkJ4r (k=C, 0, H) DiRE
( mol/cm3)
Chy  IBHFRT O & K5 O REIRE ( mol/cm?)
CTr * VBT D k j5y D IEX T BE (=)
D : [iOHERE (em)
D>+ SR TTAVRIE (cm)
Dig = VEIA T D k JlK5 O 5 FIRRUREK
(cm?/ sec)
D, : LREONE (cm)
[ EREOERIC BT B EEEREK (=)
g tHmNINEE (cm/ sec?)
P RUESELD OEEEIT o k ALS
W’Ef&l’b%ﬁ (cm/ sec)
ky @ RHBE T ORI AR = ke (cm/ sec)
ky + BZERET OER{HT E B R (em/sec)
P . EHRENDEMEDES (dyne/cm?)
Py Eiédf'ﬁlki@)fﬁ (dyne/cm?)
Py EREHDTOIRMIKOET]  (dyne/cm?)
4P, ¢ FREH A TOEIEE (dyne/cm?)
Qg ERAXWOERIME (cm3/sec)
Q. : IR OLRGERE (cm3/ sec)
bt R R (sec)
ur : VAR LR (cm/ sec)
uy B E VAR & OABRHERE (cm/sec)

z P ARTEEH AR E R E S EE~DOE (cm)
2f T IEHEN AR 2R 20 5 LR D
F T ORE (cm)
a ERK (=)
e FPRETORMOERF IR (=)
6; : BLERPN T DOTA IR O S5 B RE (sec)
0y : LFRENTOIEHE O SEY iR R (sec)
0y EZEFEPN T O O 7 R R (sec)
Ev: LAEDOHNTARENZRbT /85 4 —% (—)
LSy HEMORFT ARENERLTRTI 4 —% (=)
pg s [HIDEE (g/ cm?)
p1: ?ﬁﬁlﬁ(D?ﬁ-ﬁp (g/cm?)
R C: K3, MR bR E, g HX, H:
FE, o Em, ° - wIEiE
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