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Operation of Blast Furnace at the Condition of Low Fuel Rate

Yuji ToGINO, Masatake TATEORA, Masayasu SUGATA,

Kazusige YAMAGUCHI, Shoichi KUME, Kazuyoshi YAMAGUCHI,

and Isao ABE

Synepsis:

At No. 3 blast furnace of Kimitsu Works, a test operation was planned to foresee the lower limit of fuel
rate (the target was 430 kg/t—Pig) mainly by controlling the softening-melting zone in the furnace. As
a result of the operation, the new record of fuel rate 431 kg/t~Pig was attained in March, 1975.

Based on the result of the test operation, the technique to lower fuel rate was investigated and the lower
limit of fuel rate to be attained in next 10 years (about 400 kg/t—Pig) was estimated by use of mathematical
model. The technique for attaining this fuel rate is mainly in the improvement of raw material properties.
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Test period’ i’}‘;figsgrggnzs/;‘)‘ Roof Pig(fgnpefa‘"'e Alphabet: Name of blast furnace in Japan
Base period (30, Nov. ~3, Dec. 1974) 0.088 24.5 1,500
Period of 1st step (5, Dec. 1974) 0.070 116

Period of 2nd step (11~15, Dec. 1974) 0.075 6.0

(R means range (max.—min.) of each tap hole.)
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Fig. 4. Circumferential epualization of Si content
in metal and temperature of melt by
controlling oil injection of each tuyere
(Results of preliminary test)
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Table 1. Operating results of base period, of test period and at boundary condition.

. Actual results | Actual results |Effect of factor|ootimated results
Item Unit Oct. 1974 | Mar. 1975 |on fuel ratexss[*t boundary
condition
Production t/day 10 091 9533 11731
Coke rate kg /t-pig 379.4 364.7 326.0
Oil rate ” 75.3 65.8 +1.9 70.5
Fuel rate 4 454.7 430.5 ¥k 24,2 396.5
O/C — 4.297 4.474 4.754

Blast volume Nm3/ min 6713 6374 7038
Oxygen enrichment Nm3/ h 12735 5476 3000
Blast temperature °C 1275 1316 —3.3 * 1350
Blast humidity g/Nm3-Blast 10.7 7.1 —-2.9 * 0.0
Top gas pressure g/ cm? 2282 2279 — 2282
Slag volume kg /t-pig 321 323 +0.5 219
Pig temperature °G 1514 1508 1514
Si content in pig iron % 0.35 0.30 —3.5 0.28
Top gas temperature °C 124 107 130
CO gas utilization % 49.8 51.9 —12.6 58.8
Coke ash content 4 11.7 12.0 +3.0 * 10.0
Ratio of sinter in burden v 92.3 92.5 - —_
Ratio of pellet in burden 4 7.7 7.5 - —
FeO content in sinter 4 6.82 7.04 +1.0 * 0.00
Mean size of sinter mm 20.37 19.13 —1.2 * 18.00
Solution loss carbon kg /t-pig 91.9 97.7 95.9
Ratio of G reduction % 31.1 33.0 31.5

7 H, 7 4 10.7 9.7 10.2

v GO 7 4 58.2 57.3 58.3
Heat loss kcal/t-pig 165 x 108 117 x 103 -5.9 110x 103
Refractory tuyere rings — Old New ~1.0 New
Melting temperature of ore °C 1400 1400 * 1450
Reducibility of ore % 67 70 * 75

* Data set at boundary condition

*%  Actual difference of fuel rate
*k%  Data of Mar. 1975 as compared with Oct. 1974

L, BEERI X v IFERY AfEE 10 o 3.55m/s
X9 3H®D 3.15m/s ¥CET L. BERESKRET 2%
759y Ve—tyT 4 VIHEKID 18~20 mm i
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H2HD 52.0%, 3A® 51.9% % TLEH L.
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13 0.31~0.37% DRk X ¥ 0.
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. . . Fig. 6. Operation data of test period.
Fig. 6. Operation data of test period.

item Period 1 Period 11 Period 1ll
€0.gas utilization (%) 40.4 515 52.3 Setting point of Date Gas utilization
Heat loss of upper part of furnace (kcal/t—Pig) 42x103 35%10° 37x10° movable armour of CO
Heat loss-of lower part of furnace (kcal/t—Pig) 115%x103 83x102 86x10% l: g 2'35 % }. lgé{"‘g:; %g;g g% Z//O
N ’ . “
Setting point of MA (CCOO) 5311 |5311-52511| 52511 g g 3;15 i i lg'lg',j‘a"‘%g;g 23 53’
-139,May. .
900 ¢ 2
i X,
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Fig. 7. Estimated pattern of cohesive zone by 1 [ o
mathematical model. 01 5 3 4 5 6 7 89 10
N ‘ -Center . ) Wall
rFreXxo ﬁ@{“i_’jj"% = kﬁy’@%ﬁ: Measuring point
4.3.2 FA-~ 75 vADREh Fig. 8. Distribution of gas temperature in the
HEEBRFEA 7 v AR R Ui SRR furnace.
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Fig. 9. Descending of burden surface when slips

occur intermittently.

Normal  Opeation with
operation | intermittent slips

Fig. 10. Estimated condition in normal operation
and operation with intermittent slips.
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HEDHED bh Tk b, B 1g/Nmd-Blast ERBE
BEMTLR TV, 92— 27 ARMIBEERZEE S\ T
9% HIBECHREEEIR TN Eb 550, S%OG
KT EE X BRI BEOREL I L0 104 & L
T

MR ABRBLEE A~ D L o0 BB FoR R b 5.
EDIDDEMAEL LTHEMRS VY b E2BEZLTKRD
X5 IHE L.

O1L2MRK : T.Fe=60%, Si0,=3.8%,

Ca0/Si0,=1.47(~=x A } $5)

OBTHEBLRE : 1450°C

®FEILEK : 752 (JIS k)

@RI : 18 mm

U2 LSRRI BRI & < vy + OREICIZEHB O %
b, TOFRRELTRVy MEREMORMEZ L5
BB 5HH, REMCRHNECSTE Sh 2 FR)HR0%
RSMALBERBCEL DD LE 2 bh, = ORENS
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1560 g% L i

w65 4 (1979) H10%

BoOFEHEROPLREE D LB s.
ILIBABRBILEECKT 5% 5 1 DORBIEA
WoE—ETORIETHD. Z OHEE CRFNEES
NR— 2 EIIER U TH B, O/C=4.75 L5
BAMEE TS OC, BAMORILEL, BAMETR
EDTD DRERMOMWL L, H—REFE I r7 4 VD
BN ALY a4 VDS, FLTSHEKEDL, FL&
LCETHOFEABRSIE W TOREDLETHH 5.

6. &% 8B

FE 3 EIFCR T, EIFEORLERE & O flElE ER

& U ERE B A il L (B8 430kg/t-Pig) &

EA RS A SEME U7oE R, IEFD 50 4F 3 Hic A RF-saiet
H & LT 431kg/t-Pig &R L.

CORBRBEOBRED L%, I LIRBHERD

T DEAFIC O TIRES LIcRER, 4% 10 FRTER

ShAa_EBERARE & LTH 400kg/t-Pig ZHERE L
iz,
x [
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