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Synopsis :

A general presentation of recent activities is given in energy saving at ironmaking,
sintering and coking processes of Kawasaki Steel Corporation, as follows: (1)
Introduction of coke dry quencher and operation efforts at coke oven (2) Reduction in
fuel coke, ignition gas and electric power for I. D. F. s at sintering plant, (3) Introduction
of top gas pressure recovery turbine and heat exchanger for hot stove waste gas and
decreasse in fuel rate at blast furnace and so on. Finally future tasks of recovering

unuitilized waste heat energy are discussed.

(c)JFE Steel Corporation, 2003
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A general presentation of recent activities is given in energy saving at ironmaking, sintering and coking pro-

cesses of Kawasaki Steel Corporation, as follows:

(1) Introduction of coke dry quencher and operation efforts at ccke oven

{(2) Reduction in fuel coke,ignition gas and electric power for 1.D.F.3 at sintering plant,

(3) Introduction of top gas pressure recovery turbine and heat exchanger for hot stove waste gas and

decrease in fue! rate at blast furnace and so on.

Finally future tasks of recovering unuitilized waste heat energy are discussed.
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Fig. 1 Energy flow and energy balance in Mizushima Works
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Fig. 2 Energy consumption by all manufacturing
processes in Mizushima Works
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Table 1 Specifications of CDQ’S

No.1 Ng. 2
Coke quenching ability (t/h}| 56X Junits 100X 2units
Coke temperature 1°c)
At inlet 950~1 050 §50~1 950
At outlet 200~ 250 200~ 2530
Gas temperature ("Ch
At inlet 170~ 180 170~ 180
At outlet 750~ 800 750~ 800
Steam generation rate(t/h) 30x3 54X 2
Steam pressure (kgf/em®-G) 21 52.4
Steam temperature ("Cy 228 436
Application of For process | For power
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Fig. 4 General arrangement ‘and process flow sheet for CDQ
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Fig. 6 Heat input control system to coke oven
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Fig. 11 An example of heat balance of No.6 blast furnace at Chiba Works
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Table 2 Operating results of Chiba No.6
blast furnace

Period @ b
Mar. ' 80| May. " 81
Production [t/ day 10 310 B 238
Sinter + Pellets %) 96.7 87.3
Sinter 1251 93.5 84.6
Pellets 191 3.2 2.7
Ore/ Coke L= 4.20 3.59
Fuel rate (kg/t-pig)| 418.4 | 450.3
Coke rate (kg/t-pig)| 381.¢ | 450.3
0Oil rate (kg/t-pig) RYRR ] 0
Blast temp. ("Cy 1312 1176
Blast volume (Nm*/min]l 6894 5814
Enriched oxygen {Nm3/min) 1] 0
Blast moisture (g/Nm*) 6.2 24.3
CO gas utilization ratio (%) 54.3 53.2
Hot metal temp. . {"C) 1492 1485
[Si) in hot metal %) 0.23 0.27
(s8i) (%) 0.08 0.07
Slag volume {kg/t-pig) 330 3lz
Coke ash (%)) 10.9 11.4
Heat loss of stave coolers{xX10*kcal/h}| 421.9 353.3
Stock line {tm) £L1-1.5{1.3—1.5
Tuyere failure 0 1]
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Sensill:xclleb:aeat of Combustion heat of Sens;ble.heat of
co ast combustion gas combustion gas

9.6% 85.1% 2.6%

=

Sensible heat

Total input of combus-
of heat 1007 tion air
511 X 10% keal /t-pig 4.7%

Radiation
heat loss

4.3%

Sensible heat
of waste gas

Sensible heat 7.6%

of hot blast
83.4%

Fig. 13 An example of heat balance No.6 B.F.hot stove
in Chiba Works

BT &8, F—-bErERIEER2ELUEN
IZRAILFE—FBTE, KEE 2 BIF THRH49E
NACHIETHHTERASN, FHTLAL) (1) GREOCRKR

BWETDIE-TD, BHTRTTI6&NH  EF~OBANTNE, TERB6EF T2~
FEIERE L Ty 4 (Table 3 £88), &3k ¢l Skgf/em?-GizLET 2, Lichi- TRBEETE
ORAOTIES 6 SIFTlE, BB TERINEG, OFAZRESEILE, BBEROMRIZL -

524 (OROETFNLF -

TBEHO 2% %N T AEHEEE TS, T190~200C IEDIRE L 0 B, —FH Z Ol
Table 3 Specification of gas turbine generators in Kawasaki Steel Corp.
Inlet gas condition
Plant Type Unit | Pressure; Temp. | Flow rate | Revolution Output
{atg) cH {Nm?/h) {rpm) (kW)
Chiba No.5 BF _ . 3
(2 584m° ) KSA—T70 {Axial] 1 1.65 50 46210 3000 9 200
Chiba No.6 BF GUBT —12 (Axial) 2 2.8 145 | 340%10° | 3000 | 12000%2
(4 500m?)
Mizushima No. 1 BF | yop 49 (Radiab) 1 1.41 60 | 435x10° | 2500/1800) 7500
(2 156m*)
Mizushima No.2 BF | qp _g9 (Radial) 1 2.34 55 | 360x10° | 1800 8 706
(2 857m?)
Mizushima No.3 BE" | g _gq (Radial) 1 2.36 s5 | a0t | 1800 9 500
{3 363m?)
Mizushima No.4 BF | gop 130 (Radial) | 1 2.42 55 | 610x10° | 1800 13 000
(4323m?)

Remark : Figures in parenthesis show irner volume of BF
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LT A F B0, 1350°C B & TR LR
T1a,

PRSEIB I O RMRRR A T — 2 2 2 TORRE
A FIZES L, $oMMTETHOBEE LD -
TWEOTHMNTHDL, Wk (75t HE) Ot
— b — ¥{p (250300t FiE), b—E— Foillin
HOM PR BRI T 4 = 7 H Bkt

o b os—nRBEELEML TS,
(4)  SFIE SRR I B

RS YEN 2 oHERNEENRN R IFFIC
KECLTEL, Liha- TR Tl
NAEHEIKRE (., FOREGHRIZE D ALK —
LT, B kELLNEL > TEL,

L HRBOTES 6 SFNF % X b & BEMN
Ard, IMBROATo BEREEE 4 MR, AR, BEE
F—tE— FH LW ETEE Y FOLLEIZA
[, EIE ) SEBE4 AT, £ U BIKREREELZE
i E7eh (4540 000Nm3/h), ZiLe D& EER
BAE 2 HEL, 77 o O E EHIE & bl
BRI C A MR A RET 5 & L LI, AR S
voe— B T IE MBS 21T T b, BT
RKEODOHBBLFRLENOHEHBHEI» S A
FLLHREPTHE,

53 BIFEICEIIETIRNY—FH

AT AR B A EE T ALY
SN RN & f Y, WA TEEBEKATAFIIZL T
%ﬁw@&&%ﬁ&&mlﬁwﬁ—%m%ﬁ%
Fig. 14 (=73 L 72,

Do 6 EMGE T AL X —RRIE, £6.5 %I
T3, T b B Mk H 1 2 400X 10%keal
/(iR 25 Fkl/F) DB ALK — 21T~
T&Z,

x10%keal/t-pig
100 200 3‘:’]0 4([)0 500 600 700 BOG 900 1000 1100 13200 n 2(]'00 2 E’PO 3000 3 5?0
f — {1 — - L
Coke ‘74 o T 14\
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o | Ol B0 [T
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K power 80
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Fuel for 74 —]
hot stove 80
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A power 80 3
Net energy T4 L C )
consumption B0 3§ |

Fig. 14 Trasition of unit energy consumption at blast furnaces in Chiba Works
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BIBNMOEEITH cH L a3— 7 A4 - feidtk
CENE (BEFE ST 13, WORL SRS R
A7 ATHE, LA THEREF T
RW-F e i SIVE Lok RS DVE = - U [13 R R
ThOFETH B,

SN O A5 100000 L ED &R TR
TRIZEEND LN, 2— 7 AFrLDI—-
7 Z (1000~1100°C), spifih & sk - i
(1500—1550°C) #*h D, 3—27 2220 Tid,
BAZLEINENE E LT CDQ A7 5kt & il 4 %F
ERTLTHDL I, BB RIROERY
FRIESM TR EbNEZ 2L, LA
B EEPHOBERTHIEDE 2 2 X —n 3
Wb, b= Foshdi o ITE I H
BEL FSBRCICABTIRINLISSH S ),
B DO R 2 T IR OB LI s b
Wizd oo, HENCFORERBYEIELT
Lhr-tz, L LB ST - Mt & odtfE
TEABAMIIT EAE % a4 T ERLIC T B R 2 tsh ¢
Vid, JIUISHRMSTMTRIANIEAROE T
FNF—T—2THY, HHLEREL TV LD
E#HFEZD,

1000C LLFon b ovonBREEIN L, L L F#

HEAKRECDHITEL ALY —OMNRE L D,
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EERAS ATV A, DGR O
ALY THMFIR I BENETHS ), 32—
ZAFRIE 27 A0 600°C BEME S 2 4%, ZALLIB)Y A
S e L RIRA R ITIRL NETH
A, KR — 7oz (200~400°C) ul
VUL FEME T Ciomalb ST \w5, BT
LBEREANKET 21T-T w3, SBFEOFTY 2
{3 100~200°C TH 5, MNN—2DHEELT,
VR RN R D ER &I T2 TR 3 4L, NER
FRATE 2RI B E LT wA, Thbt, itk
NrFal) = A G GAFTHURE LT A,
R OSSR G T A 2 4 L A R
PEWEETTICENLRNLF -2 FAEREE
WTERL LD 23280 THVERICHET S,
OISR OB 2B (200~350°C) 2
WU T B BERTEROTRICHEET Lo
F—ILB N T D, AT =7 EnifHEika gk
KT 40°C e 0, ZBENORIRS L 013 3R
Micizda ) v, ZHLEROT 0 ¥—240
L HETHEL, FicHET Az E LR
DRETH Y, EEhEECEEN L BN OB %
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# 2 X B
1) BEEA D ERIAR, 30 (1980) 9

2} S5.Kobayashi: Kawasaki Steel Technical Report, (1981) 2, 43

3} HATHIA NMREREEL 13 (1081) 4,11
4)  RLAIA: USRI TE, 13 (1981) 4,50
5) AFDNREAe NG MERTEEL 13 (1981) 4,01
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