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Low Fuel Rate Operation of a Blast Furnace
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Synopsis :

For further decrease of fuel consumption of a blast furnace, which was considerably closed to a lower
limitation under a present operational condition, following two additional studies to traditional improve—

ments have been carried out;

(I)  An advanced control technique of burden distribution at a furnace throat to achieve a stable furnace

condition and an ideal gas utilization, and

(2) an operational technique to decrease Si—content and temperature of hot metal without any troublesome

using high MgO containing sinter.

These technique were applied to Fukuyama No. 3 BF (inner volume : 3 223 m3) in order to approach to
the minimum fuel consumption under a practical operational condition. 428.2 kg/t-hot metal of a month—
ly fuel ratio was recorded in January 1979. Not only the increase of gas utilization but also the decrease
of heat output in melting zone contributed to achieve this low fuel ratio.

405 kg/t-hot metal was estimated as a lower limitation of fuel ratio, which might be achieved in near
future under a practical operational condition in Nippon Kokan, from the above results.
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Fig. 3. Softening behavior of MgO added sinter
under road test.
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eq. (5).
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Table 1. Result of the low fuel rate operation.
(Fukuyama 3BF, Jan. ’79)

Blast  conditions Stabilization degree
Blast volume 5169 Nnt/min V/P-P 4.09
«  pressure 335 Kg/cmP Siip 2/M
temperature 1316 °C Dust 7.3 Kg/T
+ moisture 63 g/Nm® 6si oll %
Oz enrichment 076 % §s 0012 %
Top gas pressure |2.10 Kg/cm?
Flame temperature] 2485 °C Hot metal analysis and temperature
) Si 035 %
Burden conditions S 0033 %
Agliomerated ore (%) Mn 054 %
Sinter 799 % P o114 %
Pellet 45 %
Reducedpeliet] 095 % Temperature 1495_°C
Mill scale 08 %
Flux 1.1 Ko/T Slag analysis
Coke 0133 933 Ca0 /Si02 1.28
mean size 51.0 mm A2203 135%
Ash 1096 % MgO 6.91 %
s 074 % FeO 0.21 %
Sinter  TI(S1) |670%@87%)| | S (Desulfurization )| 13 %u(923%)
-5mm 26 % |
Si02 589 % Top gas
FeO 496 % co 207 %
Mg0 1.82 % CO2 227 %
RDI 403 Hz 34 %
RI 65 Temperature 112
Slog rate 317 Kg/T
Others
Production Shaft gas effici 0.94
Output 7436T/0 Heat content ratio 085
Production rate 231 7/Dm Mo 523 %
Blow-off time 1.4 H/M T Hz 643 %
Tuyere burn-out /M
Fuel rate
Fuel rate 4282 Kg/T
Coke rate 3652Kg/T
Oll rate 630Kg/T
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Table 2. Comparison
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Fig. 13. Change of shaft wall temperature.
(Fukuyama 3BF)

of thermal balance. (Fukuyama 3BF)

Aug. 1978 Jan. 1979 Difference

- x 10°Keal 7 T (%) x10°Kcal /T (%) xlO’KVcol /T
Combution heat of ores ' 545.8 | 492 542.5| s50.4 | — 3.3
Blaost 438.0 39.4 427.5 39.7 - 10.5
Sensible heot Moisture 14.5 .3 4.1 0.4 | — 10.4
3| of Pew oil 1.4 0.1 3.s| o3|+ 2.1
= Sensible heat of burden 7.9 0.7 1.8 0.2 | - 6-1
Reduction heat by CO $9.4 5.4 53.5 4.9 - 5.9
Siag - formation heat 43.9 3.9 44.0 4.1 | + 0.6
Total 1110.4 100.0 1076.9 100.0 | - 33.5
Sensible heat of metal and slag 448.8 40.4 450.8 41.9 | + 2.0
Reaction heat of C - solution 320.4 28.9 295.3 27.4 | - 25. 1
Reduction heat of Si.Mn. P 34.2 3.1 29.4 27 1= 4.8
Reduction heat by Hz 9.1 0.8 18.1 7|+ 9.0
s Decomposition heat of oil 13.4 1.2 27.7 2.6 |+ 4.3
'S Decomposition heat of moisture 33.7 3.0 9.4 09 |- 24.3
© Evaporation heat of moisture in t2.9 1.2 t2.2 LB 0.7

the bureden

Sensible heat of top gas 57.3 5.1 54.0 50 |- 3.3
Heat loss and others 180.6 16.3 180.0 16.7 | - 0.6
Total 1110.4 100.0 1076.9 100.0 | — 33.8
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Fig. 15. Estimation of the limited fuel rate.
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