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Analysis of Oxygen Blast Furnace Process Based on a Mathematical

Simulation Model

Synopsis :

\

Hideyuki YAMAOKA and Yasuo KAMEI

Theoretical study was made to search an effective use of oxygen in the blast furnace with a
one-dimensional blast furnace mathematical model and following results were obtained.

1) The straight use of oxygen in the blast will result in the increase of the fuel rate because of the lack
of heat at the furnace shaft caused by the excessive increase of the flame temperature.

2 ) The use of oxygen with the combined use of the pulverized coal in large quantities is reasonable to
restrain the excessive increase of the flame temperature and both the low fuel rate and the high productiv-
ity will be achieved without any other measures such as the hot gas injection into the furnace shaft.
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Fig. 1. Effect of the oxygen concentration of blast

on the blast furnace operation.
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Fig. 2. Effect of the oxygen concentration of blast
on the blast furnace operating conditions.
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Fig. 3. Effect of the steam injection on the blast
furnace operation with oxygen enriched cold balst.

29
z
2
3 2r
:
0
< 1000r
2
2
o 800r Blast temperature
- = 30°C
2 I Ore injection rate
600k -0~  Okg/t
— —0— 200kg/t
e —8— 400kg/t
a
§ 3000F
o 2100°C
£ 2000F
o
u 1 1 ) 1 1 1 Il 1 L
0 20 40 60 80 100

Oxygen content in blast (%)

1 1 1 ) ! L I

1
(e} 20 40 60
Oxygen enrichment (%)

Fig. 4. Effect of the ore injection on the blast
furnace operation with oxygen enriched cold blast.
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Fig. 8. Effect of the shaft on the height on the
blast furnace operation with oxygen enriched cold
blast with the combined injection of pulverized coal.
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Production rate, temperature and composition of
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Fig. A2. Calculation procedure of 1-dimensional
blast furnace mathematical model.
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L, SHIIBERAB a2 2T TS, Tg BXUY
Tsy FIIBHRSHORE ¥ RT. BiEE 7 AOBEE
(csWs) 7, (chg) HBRATEH 2 5.

(esWs) ;e ch,WsJ 1 Tsiv1— Zc Wi Ts;
—ZAHn,AL Rn,+HL)
J(Tsiqq— Ts;) wevveerenneeseneessnsneennune (5)
(CgFg)i’z (gcngsj,i+1Tgi+l gcg]Fg] .Tgl)
J(Tgop1— Tg;) wweveeeesneesenneesanneees (6)

(B RISEBDOENFIE ; ST i (281558
ORIHE & ZCBIR B L NS A DR & HE LR E B
v C BT ([dPg/dL];r) % Ercun OV 12X D E
BL, EHAOIER, FUSHFHAOIBITAET RS

5.
[df@/dLL'=]50#y”<i%;%%§%>2uﬁ'
1— i’
+115%r(g;%g%ju&¢ -------- (7)
Pg,~+1:Pgi+[dPg/dL],-'L,~ ......................... (8)
BILBESIRKIOBERKTH Y, ERELRHIET .

JER ORI dp;, ZEHE ep;r, W ADERM ug,', B
B og, RETEAR B ng BIBH M ATIC B BHEOF
#Es T 5.

(g) B TEHEOBISEE ; 7 A RIS HEE % E /8
LTH 2 & BEROMBEL % k4 5 KR T WO
B A Lo B TR EBILEROM S E % BER M
L LTESHEL, THWMICBITA N R EERILHO RSP

B4 kDD, CCTEHEINLTHICBITA A L
LSO B AT E AL T E Cko o n -l L —
THEMTI— s AERET S.
d
EFKf'Z'ZAy%m" g R greeeesrmrnmmneeneenes (9)
d
dL s} 2 A7§mn,szn,2' ...................... (10)

SIT, Y RMSEEOBIERETHS.

Fy o & W, o BEEZTSHFHAROT AL LV
BEADTKER, m, g5 & m, 5 TSSO FLERBTS
5. R, 2 &, 3FRERMEHEETINVICBITSH CO A
(n=1~3) BLUP H, ¥ 2 (n=4~6) IZXHEILFHD
BREKISEETHY, HLUsoR? 2 EH L CHET

A, BEBIUENELTE(T), (8)N%#HTA.

A-3 Ty

me@3%h1®mW®Axnukﬁ4$%@Wﬂ
A%< 10 BEEHoREEE7— Y 2R L, A8F
EFNOTHAEE 2 ET L 2.

BIEAE* BB OPECHEE L CGETE L7oxiE
Ea—7 ANABRFEERELBLLERE Fig. A3 <

SR, BHE L EEICIEH 90% FIROMBERETRE N
Table Al. A set of model parameters.
a A Y hw
0.63 0.66 0.16 0.20
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5

a: LEREE (m?/m?)

A JFEREE (m?)

Cgjs Csj 2 AR LIFEHDIEL (keal/Nm*°C, keal/kg’C)
D:JFERE (m)

dp; : BRI 1% (m)

Fg. i: #A05&E (Nm/h)
H:BFOROLANLVASEEE TOES (m)
HL; : fP4K B 8 (keal/h)

AH, ;»: BUG#L (keal/kmol)

hp; : 7 2 BRBALELEEL (keal/m?h°C)

hw : SPEEBR BRI (keal/m2h°C)

Ly : ROG R & (m)

M gior ) - EFHEHREL (Nm®/kmol or kg/kmol)
Pg;: #AEH] (kg/ms?)

R, ;: BUG#EEE (kmol/m®h)

Tg;, Ts;: 7 A, E®EIERE (°C)
Tw: JFEERE (°C)

ug;: T ADERH (m/s)

W, i EEOGE (kg/h)

a: BYERBIERE (—)

B ZEREBIERE (—)

Y H ARG EEBIERE (—)
ep; s ZBRRE (—)

og;: W AEE (kg/m?)

Blast pressure (kgf/cnf)

.
13

model.

ug; W ARGHEAR B (kg/ms)

L REE O bwmERTIRAT

BT P ERTIRAT

g: W ADEH ERTIR LS (1; CO, 2; CO,, 3; Hy,

4; Hz0, 5; N,)

S]E*’{'O)mﬁi’/:f\'j—(’ﬁiff (1;F6203, 2;F6304,

3;Fe0,4;Fe, 5;C, 6;H,0,7; #nfth)
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