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Productive Operation of Nakayama No. 2 Blast Furnace

Toshiro KAWATA, Hideo HonGO, Koichi YokovaMma,

Yoshimi Kozuma, and Masayuki Fukur

Synopsis :

Because of the replacement of open hearth furnace with convertor, an increase in pig iron output
was aimed at No. 2 Blast furnace of Nakayama Steel Works.

For the purpose of attaining high productivity, following ways were adopted under the condition of

having no facility for high top pressure operation ;
(1) increasing the oxygen enrichment in the blast.
85 per cent, and increasing the strength of sinter.

(2) maintaining the ore agglomeration ratio of

(3) decreasing the fuel ratio by low Si content

operation and optimum burden distribution aiming at the improvement of CO gas utilization, (4) in
addition, the estimation diagram of stable operation range, which is restricted by theoretical flame temp,
heat flow ratio, and shaft gas speed was used in actual operation. As a result of the above measures
an excellent productivity of 2.84 t/d/m? as monthly average was attained in July 1980.
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Table 1. Main specification of Nakayama
No. B. F.

Blast furnace
Inner volume (m3) 757
Tuyeres 18
Tap hole 1
Cinder notches 2
Top pressure { kg/cm?) 0.23
Throat diameter (m) 5.4
Hearth diameter (m) 7.0
Effective hearth volume ( m3) 70
Charging equpments
Type 2 bell type
Mode clolot,clood , ciclood
Blower
Main blower mo.x1350Nm}min » 16Xk
Auxiliary blower max 400N"Pin « 18 kS'l/cn"ii

BAn 55 £ 10 AR EASICCRE B 56 £6 A 2 524 (Received June 2, 1981)
* (RIS EIFT 4<% (Nakayama Steel Works, Ltd., 1-1-66, Funamachi Taisho-ku Osaka 551)
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1. Transition of operation parometers of No. 2 B. F.

Table 2. Basic plan for productive operation.

item aim

point of the control

Blowing Imaking the most useof hot blast
capacity {and decreasing the oxygen en+
richment as low as possible

1. heat flow ratio
2. burning capacity of coke
3. slugging . flooding

Heat keeping the boshgas volume -
exchange (Nmit)constant and increasing
capacity |the flame temp, in order to impro-
ve the heat balance in 8. F.

1. flame temp.
2. life of tuyere

3. permeability
4 . ternp of furnace walli

Reduction | magnifying the lumpy zone
capacity | with aview to compensate the
decreased reduction time

1. gas flow distribution
2. height of cohesive zone

3. qudlityof charging materials

Accumula-| making the most use of the
ting capa-| hearth volume and decreas-

1. active accurrulative zone
in the hearth

cityin the | ing the tapping times 2 discharge of iron and slag

hearth 3.tap hole and cinder notch
TH5.

(2) T (55/2~55/7)
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Fig. 2. Relation between silicon content and
productivity.
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Table 3. Comparison of operation data at
different flame temperature.

O,

term |55410/1- 30554 1217 - 10 |S55 1/24 -27
item tage I 1 n 1
Blast volume (Nmi/mir)] 1313 1299 1301
Blast pressure { glerf)] 1385 1457 1320
Blast temp. (°c ) 1215 1223 1227
Amountof axygen (N h)l 2338 2362 1971
Hz0in blast  (gNm) 143 8.4 41
Productivityratio (t/mid)f  2.71 279 277
Coke ratio (kgnt) 417 416 429
Oil ratio (kg/t) 52 48 34
Fuel ratio kq/t) 469 464 463
Si®% (in pig iron) 029 0.30 025
S (in pig iron) 0.049 0.060 0.050
Ca0/Si02 (in slag ) 1.30 130 1.34
Slag ratio (kgit)| 308 294 338
Flame temp.  ( °c )| 2348 2429 2511
0.7
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Fig. 3. Relation between pig iron temp. and silicon content.
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Table 4. Comparison of operation parameters at
different flame temp-

Item Stage | I m
Carbon used direct reduction(kg/min)] 129 154 154
Direct reduction ( % )| 33 34
Indirect reduction ( % )| 56 55 56
H; direct reduction ( °% )| 13 12 10
Solution loss (kg/t-p)| 93 98 | 104
Hs- utilization ( °% )] 48 52 55
Fuel ratio (kg/t-p) | 469 464 | 463
Coke ratio (kg/t-p) | 417 416 | 429
Oil ratio (kg/t-p)| 52 48 34
Flame temperature { °C )|2348 | 2429 |251
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Table 5. Change of Co gas utilization at different
value of L./L,.

item stage I I m v

coke base t/ich 5.5 5.5 5.0 5.5
charging volume t/ch 23.6 233 212 230
charging mode - clolo/ | clotol ] c/oo! | clool
stock line m -0.7 -1.2 -05 -1.2

descending speed of layer| c¢m/s | 0.197 0.197 0.200 | 0.199

thickness of coke layer Le
( measured)

thick 1] {
ok o ey e Lo | cm | 493 | 632 | 3¢5 [s28

cm 56.4 51.5 56.7 |[64.7

T. K. SuErwooD? 5§32, fruid ratio=(L/G) -V pg/pL
& flooding factor= (Uo?-S/g-¢€*) - (pc/oL) - %% T ¥
BLT, 77954 VZ/OELRWEHEREZRLTED,
¥, EERCRWTE, X ORIERS TEROMERY Tl
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flooding factor = (fluid ratio) ~°-38.0.081
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Vaosn=1.21-Vp+2- (O,) +Oil-a+2.49- V-
Wit,0m=1 900 o oriererinsimsnscnsseinnnsnenee (3)
BEFN 55 £ 7 A, £y ¥ o # A 1880 Nm?/min,
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Fig. 4. Relation between L./L, and ore/coke.
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Fig. 5. Comparison of stable operation range.

B, Ao o M ABOKIRECESE Lieh bREH
RILR R Lic o & hvbons 5.
6.2 FEKERZOEENE

E2EFr, S5BRERET 14h OFEREE EHK LT
BY, RREDOT E Y EEOMBLRE A5
ZBEBUIRE ., T D00, KD X 5 ezt 7o .
6-2-1 IFNEEAYEY ore/coke L Hfi
TFEKBBEZIO@ZE 12h BiX b, Fo7 74 v &
LTOEIEIT, T, F5RY vrx g skl
FRARD2 — 2 A ER UIHE L EB L, Fig.
6 IR T X 5 AT ore/coke DAFTHRE LT
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FRE LD THD. T, ATFI/BBIVAST 70D
TEMEDZER LT, SLb kht ) o @i ofs, Hek
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A item part A B C
‘*‘ coke ratio (kg/t) | 460 [ 470 | 510
R ore / coke 3.4413.37 | 3.1
small lumpedcoke(®k) | 9.1 | 7.4 | 5.7
B [tcaor(sioy) 1.25 [1.25 [1.20
(Mg0) (%) > 5.00
TR (ALOy) 25 <1450
slag ratio (kg/t) << 315

C
J effective volume : 642 m3

Fig. 6. Changing pattern of ore/coke in blast
furnace during blowing-down.

Table 6. Transition of operation after blowing-down.

item step I 1 m
changing upper part of. furnace 3. 44 3.44 .44
pattern of middle part of furnace 3.37 3.44 3.44

ore /coke | |ower part of furnace 3.1 3.37 3.44
blast volume (Nmfmin ) 1080 1400 1400
oxygen enrichment (% ) 0 1.39 2.99
operation  |bosh gas volume (Nm¥min) 1361 1817 1877
flame temperature  (°C) 2293 2408 2500
PIV (gmin/cmd Nm3) =1.15 =110 =1.05
required fime (hr) 2.75 1.25 —
establishment o oreration of | normal
aimed condition of operation of permeability burden descent operation
heating deadmar)
Pig i . ]
typical component of slag and pig iron g iron (%) Cal Slag (k)
N Mo | 5 fempa| %985, a1,05 | Mgo
immediately after blowing-down 1.52 ] 0.57 {0026 {1387 [1.22 |14.38] 5.34
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Fig. 7. Relation between solution loss carbon and
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Fig. 9. Decreasing of travelling time in accordance
with increasing the productivity and decreasing the
oil ratio.
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3) Ebr, BHgthEITTOLRIE, AEKHFENC
IBYV Y a—vave ARGHEKE LK XU, EAHD
BBRTHER ERSBETHD EEL T\ 5,

i =
Ty : BEBEE (°C)
Vor : BRER E5A 2 H  (Nm3-O,/Nm3-blast)
(Oy) : BEFER &iAZ & (Nm¥/min)
Wiso : AR  (kg/Nms3-blast)
Woir i A4 VIR &AL E  (kg(Nms3-blast)
©i) x4 7 (kg/min)
Wore : EEBHE+BIBE I  (kg/t)
Viop : FFIEHF 24 (Nms3/t)
Ex-O, : BRZ:E IR X 5 HIR
o« ¥ (Ew 1.344)
p :FESAEELH (kcal/Nm?d.deg)
Ug: LEFADEHEEE (m/s)
e I R/TARDERE (—)

®
R L~ Q;Smw

2)

)
4)
5)
6)
7)
8)
9)

10)

L TR Wbk o> v
L F T A B E R
W U e 0 6 R
PERIRGRE ()
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