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Desirable Blast Velocity from the View Point of Fine Coke Deposit around

Blast Furnace Raceway

Kenji TAMURA, Morimasa IcHIDA, Hirofumi WAKIMOTO,
Katsuya ONO and Yooichi HAayAsHI

Synopsis :

Using a two-dimensional model of the lower part of a blast furnace and a raceway hot model, the forma-
tion of raceway and furnace core and the coke degradation have been studied to clarify the desirable blast
velocity of a blast furnace. The results obtained are summarized as follows.

(1) The reliable raceway penetration Dg(m) is derived as shown by the equation below, and'it is estimated
that the penetration in large blast furnaces is about 1.4 m.

Dr=5.00 D, u,4/(Py T 1)/ 1 po* dy (To+ 273)]

In the equation, D, is tuyere dlameter (m), u, is blast velocity (m/s), P, is blast pressure (kgf/cm? gage),
0. is apparent density of coke (kg/m %), d, is mean size of coke (m), and T}, is blast temperature (°C).

(2) The amount of fine coke deposit in the raceway increases to a great extent and the temperature in the
lower part of a blast furnace decreases when the raceway penetration exceeds 1.3 m.

(3) The upper limit of blast velocity u,(m/s) is estimated by the equation under below any conditions of
equipments and operations of a blast furnace. According to the calculation based on this equation, the de-
crease of blast velocity in about 30 m/s causes the reduction of the raceway penetration of 0.1 m, and blast
velocity should be decreased in inverse proportion to productivity when productivity increases.

4, <920(804— My)* o> d* Ny D/ (7> v, V)

In this equation, M, is blast moisture (g/Nm®), p. is apparent density of coke (kg/m %), dp is mean size of

coke (m), N,

. is number of tuyeres (—), Dy is raceway penetration (m), y is product1v1ty (t-d™

m~3), v, is

blast volume per ton of hot metal (Nm®/t), and V; is inner volume of a blast furnace (m®).
Key words : ironmaking ; blast furnace; scale model ; raceway ; combustion ; coke degradation ; blast

velocity ; raceway penetration.
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Table 1. Experimental conditions of the cold scale
model.
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Table 2. Experimental conditions of the raceway
hot model.

Productivity *% Discharge Tuyere Blas(tn:r/esl)ocity Raceway
(t-d~L.m—3) of coke  diameter depth*
ke/h)  Gom) [ v, | Dr(mm)
1.6 14.9 19.3 68.6 200 80
1.6 14.9 17.3 85.0 250 90
1.6 14.9 15.2 111.0 330 115
2.0 18.5 30.6 34.0 100 60
2.0 18.5 24.8 51.5 150 85
2.0 18.5 21.5 68.6 200 95
2.0 18.5 19.3 85.0 250 110
2.0 18.5 18.3 94.6 280 110
2.0 18.5 16.7 113.6 335 130
2.7 24.7 35.3 34.0 100 70
2.7 24.7 30.5 45.4 135 90
2.7 24.7 24.8 68.6 200 110
u, : Conversion of «’, into an actual blast furnace
* . Calculated values based on Eq. (8)
** . Conversion values into an actual blast furnace
Top gas
02
} Probe 702 T
f l"—"—K_‘\I:[:‘Tuyere Probe

Oil> 3 o)
"_H_—.; Fj ] l
Air A Coal le— 20009 ~»
Air
Combustion Raceway Cooler
furnace furnace

Fig. 1. Outline of raceway furnace.

Test Blast Blast Coal Coke Blast Raceway

No volume temp. inject.  diameter velocity  depth*

© (Nm®/h) (°C) (kg/h) (mm) (m/s) (mm)
1 1090 1000 0 18.9 184 500
2 920 1100 0 16.1 166 . 640
3 800 1300 0 18.5 167 520
4 1060 1100 0 16.7 193 610
5 660 1100 0 16.2 120 425
6 1120 1300 0 16.5 245 580
7 1030 1200 0 21.1 200 620
8 800 1200 0 19.6 156 545
9 1310 1200 0 19.6 255 665
10 1400 1200 0 19.4 260 690
11 1050 1200 60 19.1 204 665
12 1060 1200 96 19.8 206 595
13 1050 1200 60 19.9 204 565

* : Calculated values based on Eq. ( 8 )

— 179 —



1982 S L @ 734 (1987) & 15 B

3L X B & R

3:1 L—=XYxAEHEICETI0—7 X0 EHEE
K

3-1-1 BREIEBRIIBT AT — 7 ADOHEREH)

B TH - ATERMOFOL ANV EZEFAED—1 mm
OBESA LY, PO H S 100 mm~250 mm (FELF
$E 0.9m~2.3m) DFLEREHICBI LI -7
ZOWRBEFBRRE DI EMNHBELL. 22T,
ERBHOBRLE L — 2y 2 ARELORRERDIE D
%, Fig. 2ICRT X, V=R T2 AP HE—ED
KESPEIC% B LIFERBEMOBRSZFUHENT S
CHAIERLS. SOLIIE, L—RAY A OIKRICHED
THEHMT HHEEE, L— 27 2 A ANORERZ— 2
AWML REEEDOWKIC LT, 2—27 XAHED
BEREBEOPEESMT D70 LB SN B, 2 LT,
JFREBHOBRN 10% lbicks e, P LB
S OIEREEI AN KA T A LKoo T, 3— 7 ADET
SFIAHRNT B 720, PR OB TEENEAL, 7
TEHOEBALRESEELTH L bR SN L
Ao T, GEERICLY, BERLV—RAT A FEED
FIREESES 10% Bl & %% 140 mm (EFIFRE
fli1.3m), ®F L i, 100 mm (EBFIHREME 0.9m)
LT g s .

3-1-2 BAMEBRIZBIT S T— 27 20K & HERBES)

RIS OEE D HE

Table 2 DEEE No. 7 & No. 10 IZ/RT L H X, 2—
5 ADKRDOBRBEERIZBWT, FAOREE 200m/s &
260m/s D 2 KEELE T L&D, POV XD
340 mm EHOFERFAICBITAH—3mm O — 2 X

N
(=]

—
[=]

Fine coke (—1mm,wt%)

50 100 150
Raceway depth (mm)

o

Mark : Productivity (t * d7t-m7d
&:16 @:20 O:27

Fig. 2. Effect of raceway depth on the fine coke
deposit near the core surface.
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Fig. 3. Effect of blast velocity on the distribution
of fine coke deposit in the raceway furnace.
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Fig. 4. Effect of blast velocity
on the formation of raceway shell
and fine coke deposit.
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