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Synopsis :

Theoretical study was made and its result was compared with hot model experiment in order to under-
stand gas flow, and heat and mass transfer in the converter with a top blowing lance.

The experiment was made in a 200 kg high frequency induction furnace equipped with a oxygen lance.
Post combustion ratio, 7, measured by a mass spectrometer increases with increase in lance height and de-
crease in oxygen flow rate. Transfer efficiency, 7y, of reaction heat of CO and CO; formation to metal
bath decreases with increasing 7.

Two dimensional equations of continuity, conservation for momentum, enthalpy and gas species were
solved numerically under the condition that the reaction rate at a fire spot is controlled by diffusion in a
gas phase. The ad hoc model was used for the calculation of effective viscosity. The values of 7 and 7y
computed under the constant heat and mass transfer coefficients agree with the measured ones except for
the effect of oxygen gas flow rate on 7.

The computed profiles of physical quantities indicate as follows : The gradients of temperature and con-
centrations between the lance tip and the depressed surface of metal bath were steeper than those in the

other region.
between the lance tip and the depressed surface.

The maximum temperature and CO, concentration are in the recirculating flow zone located

Key words : basic oxygen steelmaking ; post combustion ; converter ; lance.
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Fig. 1. Schematic representation of the experi-
mental apparatus.
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Fig. 2. Typical example of time change of gas

concentrations in the furnace.
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Fig. 3. Relation between post combustion ratio
and oxygen flow rate for lance height of 0.Z2m
(plots : measured, line : computed).
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Fig. 4. Relation between post combustion ratio
and lance height for oxygen flow rate of 0.5
Nm?/min (plots : measured, line : computed ).

® 80 ' . T -
8 L —
o
Q
2R eo}® -
I+ k ] .
o~ -~ o 1)
8 8 40F o o © 0
e | ]
]
20 L i 1 i
™ 02 03 04 05 06
L/Lo (-)
Fig. 5. Relation between post combustion ratio

and depressed depth normalized by bath depth.
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Fig. 6. Relation between heat efficiency of the
reaction for formations of CO and CO, as defined
in eq. (3) and post combustion ratio at the furnace
mouth as defined in eq. (4).
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Fig. 7. Schematic representation of heat and mass
transfer in a gas flow in the furnace.
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BEOBSERBE LB > DEBRSEET AL, T
v A5 & T AERE OIEBRMEITIC CO, IREE & IR
DODE—ZflineHsI L, T2 ALEREIL ATHEETO
B, BEARBMBOERICHENTRKEVWI EZHSH»
L.

3) 300kg HABEPERICXVEEETFTVORIEE:
Tv, TRBEEB LIS ¥ 2B 2 OBERNE~DE
CELTHmENL T 5 & 2R L.
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£ 5
a: LIFAROBKEE (m™Y), d: 7 ¥ ZOWE (m),
C,: REN ADHB (= 0.35 kcal/kg-deg), D:JFPE
(m), dl: 7 ADYBHEE (m¥/s), e : BEHROBWFE,
eg: W ADBEE, Fup: RIEFRNE (—), ¢: BN
HEE (m/s?), h: HADO LY ¥ Vv ¥— (kcal/kg), bk,
h,: F M EFRATH, BE OERBREK (kcal/m?-s-deg),
h,: EAEEAEE (kcal/m?-s-deg), H:HFIH 5K

$COEH (m), Hc;co+%oz—»co2 D K I B

(kcal/kg0s), Ho: 7 ¥ A& (m), Jy;: i F710 DB
# (keal/m?'s), J;;, I’ 0 i DB RHK (kgj/m?-s),
k,: MEBERE (kg/m®:s), L: ITAHEE (m), Ly:
Hy=0 TOLIFAHAES (m), Lo:WEE (m), m: 7
v AHMOTOEERE (kg/s), n: LIFAEICHT HE
BAB (m), n: RECBITS jRSOERRE (j=
0, CO, CO) (kg/m?:s), Nu:X vt b¥ (—),

P:E/ (atm), P;:j (=0, CO; CO) BT DT
(atm), Pr: ﬂ'Zo‘ff,d’L®7°§ VS )Vﬁ (—), QOZ : 02 (ﬁl—:
£ (Nm3/min), r:¥# (m), Re: V1 / VX¥ (—),

R;:j (=0, CO) B4 o K # E (kgj/m®-s), Sc:
HARIRDO Y 239 bV (—), Sh:vv— 7y FE
(=), t:B¥@ (min), t,: EXKHE (min), T: 7 AR
B (K), Ty: L FARBETORE (=1700K), T,:
(=273K), Tp:fiBXRBEBORE (=1700K), V,:
Ty FORF VI NATES (m), Vi HFAIOE
B (m/s), V,;:0, Yxv FOPHEE (m/s), z: &S
(m), x;:j (=0, COp CO) BAOHESE (—),

X: (= xoz—(16/28)xco), 20 LATHFRETO j RS
DERSE (—), y: KEPLEEEL L2 FAEO
Hx (m), a: EH (—), o : B (kcal/m? s+ deg®),

y: (2, 7r)=1(0.3,0.095) 2 B ¥ % _RERBEFE[ = (% CO,)
X 100/1(% COz)+(% CO)}1, 7" : RO TORIAR
Be [=(% COz) X 100/{(% COz)+(% CO)l], T
Ii:zh®hsh jRIOEBIHNTLI2ERER
(kg/m+s), Ai:i(=Si, Mn, P, Fe) OEfLE (kgi),
AH,: i (=Si, Mn, P, Fe) OBLEILE (keal/kgi),
AHyoor: 76 8 o ¥ # 3 5 (keal), AHcco:

C+— 0, CO O I Jis # (keal/keC), AHcoco,

CO+ - 0,2CO, » I s # (keal/keC), =y

w7 v v (Pa), ny: BT (—), M eate : M
OFEME (—), (M)rear:? OFBEZ B EIILA 7y
OERE (—), A: BUEEE (kcal/m-s-deg), we: LI

*E‘Tfk{%ﬁ (kg/m's), 02’,': i (= C, Si, Mn, P, Fe)
OBtz fEbNnT 0, B (Nm®), 0 IRAETAHEE
(kg/m3), o,: BHFEE (=7000kg/m®), ¢5: (2, 1)

=i, j) ORFHEICBT L KEOHEELFHERD ¢
(=¢, w, h X), ¢: KNBEE (kg/s), w: RE (s71)
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