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Table 1. Operational data and material balance of blast furnace No. 1 at Tsurumi Works -
T Periods Reference 1 I i i
: N S. 37°6°13| S. 37°7*19| S. 37°8°1 | S. 37°8°8 | S. 37°9°1
| ~e618 ~7°24 ~8'6 ~8°11 ~9°8
Production /) 1399 1348 1376 1377 1260
Coke rate (kg /t) 551 487 487 483 472
Qil rate : (kg /t) —_ 456 - | | 42°5 © 44°6 46°1
Sinter % in burden o i - 47°0 49°9 52°9 565 99°1
| Si % in pig iron 1 0°52 061 0°48 0°50 0°40
Gas analysis . (% COg) 19°3 186 18°6 18°7 18°4
(% CO) 23°5 23°0 22°8 23°2 22°9
: . - (%Hy) 2°4 33 34 3°4 3°1
Blast temperature °C) . 848 912 923 971 976
. Moisture (g/Nms?3) 357 , 28°2 220 22°6 20°9
Combustion carbon at tuyeres (kg /t) 321°0 308°0 3033 - 297°3 ‘ 296°3
Carbon rate : (kg /t) 5055 4750 4726 4704 4637
Solution loss carbon (kg /t) 85°9 786 74°7 74°7 76°8 "
Volume of dry blast (Nm3/t) © 1425 1365 1345 1317 1316
Volume of dry gas (Nms3/t) - 2050 1950 1928 ) 1902 1872
d Table 2. Result of heat balance (103xkcal/t-pig).
Periods Reference I I I v
Ttemm S. 37°6°13S. 37°7°19[ S. 37°8°1|S. 37°8°7|S. 37°9°1
| ~6°18 ~7°24 ~8'6 ~8*11 ~9°8
(1) Combustion heat of C to CO at tuyeres 780°0 7484 737°0 722°0 . 719°8
(2) Reduction heat of ore by CO 588 555 56°6 566 57°1
(3) Sensible heat of dry blast 422°0 4183 4156 430°3 431°5
(4) Sensible heat of moisture - 22°9 17°3 14°2 15°4 14+0
(5) Sensible heat of burden 75 7°5 7°4 7°5 7°3
(6) Sensible heat of Oil i — 25 22 2°4 2*7
(7) Formation heat of slag 436 . 47°8 44°8 49+1 53*6
Total input ; 1,334°8 1,297°*3 1,277°8 1,283°3 1,286°0
(1) Sensible heat of top gas ‘ 132°3 107°9 117°5 110°8 1295
(2) Sensible heat of hot metal 300°0 300°0 300.0 300°0 300°0
(3) Sensible heat of slag - 149°0 162°0 1536 168°5 183°8
(4) Reduction heat of Mn, P, Si, 47°1 49°0 417 434 39°1
(5) Decomposition heat of lime 407 255 29°9 264 - 34
(6) Decomposition heat of moisture 842 62°3 47°4 487 43°6
(7) Decomposition heat of oil - — 1347 186 19°6 21+3
(8)  Reduction heat of ore by Hy 96 12°2 .12 ~ 13*3 12°6
(9) Evaporation heat of burden 34*0 31°0 29°3 22°4 476
(10) Solution loss heat 278°0 2547 242°3 242°3 248°8
(11) "Emission and others - 259°9 . 279°0 285*4 |- 287°9 256°3
Total output 1,334°8 1,297°3 1,277°8 1,283°3 1,286'0
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Fig. 1. Scheme of cold model experiment.
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Table 1. Conditions of the cold model experiment and an actaal furnace operation.

. Actual furnace
Cold model :
S L =125mm L =500mm

Blast temperature 20°C 900°C 900°C
Blast pressure 0°04 kg /cm? 2°2kg /cm? 2°2kg /cm?
Blast velocity 40°3m/s- 144m/ s 102m/s
Density of fuel oil 0°98 0798 0°98

. Kinematic viscosity of fuel oil 15 est 15 cst 15 cst
Flow rate of fuel oil 0661 /m 6l /m - 61 /m
Diameter of fuel injector {mm 3mm 3mm
‘Critical diameter in atomised oil 100 ¢ 34p 2pu

Note : X : L is a distance from the position of oil injection to the top of a tuyere.
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Fig. 3. Atmosphere and temperéture plotted -
against the tuyere axis.
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