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Equations for Determining the Optimum Number of Tuyeres
of Blast Furnace
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Takeshi KITAGAWA, and Shunsaku SHIMADA

Synopsis:
i On the consideration about the optimum number of tuyeres of blast furnace, the race way depth in
,E comparison with the hearth diameter is noted.
f“ As the measure of active race way depth in general, “the active race way dimension rate” (7) is
adapted to the analysis of relations between practical data.
- In the cases of good operation results of blast furnaces, the values are in the range from 0.45 to
0.50. Therefore, the equations for determining the optimum number of tuyeres are derived by taking

' 7=0.47. _

gf By taking the generalized combined blast condition into consideration, the constant term in LEONIDOV’S
formula is analyzed to get a more optimum answer. Also, the validity of this equation is proved by
g the data from the blast furnace in operation.
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Fig. 1. Schematic figure for p-value of blast
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Fig. 2. Relation between z-value and gas
permeability.
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Fig. 3. Relation between blast power, y-value
and hearth diameter.
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Table 1. Dimension and y-values of certain blast furnaces in Japan.

BF Dy N Dy Dx 7 FR CR P E
A 6.80 14 150 0.997% | 0.500%* | 662 662 0.80 1274
B 8.80 18 160 1.36 0.520 505 452 1.92 6974
C 9.35 24 150 1.16 0.435 561 540 1.35 | 3524
D 9.40 20 {%8;:?6 1.35 0.490 566 555 1.32 5493
E 9.50 27 | 149 1.16 0.428 | 923 495 1.87 | . 3782
F 9.80 27 144 1.41 0.493 | 495 442 2.34 7 469
G 9.80 98 145 1.20 0.430 491 431 1.90 5119
H 10.0 28 140 1.29 0.450 520 464 2.24 6521
I 10.3 28 150 1.26 0.430 529 470 2.28 6 361
J 11.5 34 140 1.37 0.420 521 466 2.14 7 346
4 11.6 34 140 1.45 0.438 526 489 1.84 7362
L 11.7 28 150 1.51 0.450 489 493 2.86 11016
M 11.8 34 142 1.75 0.510 515 470 2.37 11434
N 12.4 36 140 1.17 0.337 548 535 1.28 3402
o) 12.5 30 150 1.70 0.470 444 392 2.00 11281
P 13.4 35 130 1.88 0.480 431 365 2.29 14110

* Measured 1.4, ** 0.655

Dy [m3 N [—] Dg[mm] DgUm] 5 [—] FR [kg/tp]

TG Vo bk, P 1RSI OBEMKAETHS.
Fig. 3 ¥, Vou=2l/h TORELR L.

Liedi o€, KREFCl, SEARSEXREMORED
BHETHY, FEoFHEE UCEERER TRk &
DET LI 5.

OERE) 12T 5H1AC, FORHEE LIFEED

.

@ENIhIFEHoTERSS (Fn, Aty 251

V) oigm.

KiZ, EIFEOBERBIREILc I oTEIhBZ
LEB LT, LRAEORENRSIED » OFEKEL
Table 1 iz 323, 955 0.47 HB5 WL 0.48 DL X5
RS RS X\, Table l oF —x %\, 7 &
BB DOBIER AR Licons Fig. 4 Th5s.

w3k, Bl RECORBIIEI DV TDH
EHTonF — xixd .

SEEELL, HEHESY K XoT v—2 w4 BRI 2
800 -
4 J
2600 -
° ° /
s-') 7 ’:"a ) ? o
& 400 — s
5 o
[
200
04 045 05
7N -]

Fig. 4. Relation between y and fuel rate,

CR [kg/tp] P Highlt E [kg-m/s]

T, BT VR X 5 ERIEPRIhERE S h T
5. ZhIoT, ALK, 2—-272BREV—-2Y
=AM HROBFEEZERL L THhr@ELTHS. Thic
I0T, SBRORHTESLLEAN L Z LIEE S ni b
Wz 5. ‘

—7, BFE R BIE SR REES
W, KEE, KHEBY X, [FPlhoX& X, BREFR
LDOBHRI DWT] BH L5, it 2 ERIch
oo C, AlEoEREN X2 Ths. (1
SEBOBREHEORE) chic k2T, FHPRTED
PR, RS, x5 ViEEE, FREREHER (FRE
BifEF)) & oBESHACIBIBI R TS, F,
BOPNIVEE, P/Vy 2hE L —ERECH UREN
HADTWBZ LR EPBAIh TS,

7t3s, Table 1 D AJFRDO\CEHE* Dy : 1.4m %
XUy 1 0.655 LB BHDIREET I AEAEFEOEE
ETHs. ZhhrboRBITAKICE BELFHEBE L S
Dr DERENED LRBDS, BiE, ABk X %l
THIEEZENE Ul d :EL bR 5.

2-4 FRESMOKRE

I, WEOEFOBESMPREL, SEL, &
ARRETCEL LT IBEOFNBRMLEEL, v—2 Y
=2 ABREDr LED XS BIRD BRI T 5.

RO X 51, v—2Y =1 HEELy CRBEES DS
XowHEEInss, Fig. 4 X 5w FR &y L 0B
Rit, EHoEBKRELLBDT, & TRERHRE
LRTWRE L LTFERBRME L v & BRIV
~Fe.

Fig. 5 1, HHSKEAEGIT O 2 RoFF KT 5

— 96 —

ST



BFEOEELZNAAKkoEER

@

2009

< >
Qs 4=
EZ
[TRE=]
o 0400604
2
S xx
. J. 035055+ Sepee
é =z ° i )
° % &7
? \\ .0 ° R d
E 050—‘0.50-‘ \\\&’///
N
T T T
v 040 045 050 055
" (-]

O ; 2BF Monthly Mean Value (1975, 1~8)
% ; IBF Monthly Mean Value (1975, 3~38)

“ Fig. 5. Relation between 7-value and gas per-
meability.
500
=490
.3 Ie
< 0 !
= 4 /
N 480 ) i
= \ AL
@ 470— ° } / ° °
- N s
g \ o\o—/ L] "
° ° -]
= 460+ \° o° ° ° /'
2 N 7/
450 i
T ' 1 T
040 045 ]0.50 055
-
Base Condition
Coke Ash 11.0%
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Fig. 6. Relation between z-value and fuel rate.
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