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Analyses on Blast Furnace Raceway Formation by Micro Wave Reflection Gunned through Tuyere

Yoshiyuki Matsul, Yasuhiro Y AMAGUCHI, Muneyoshi SAWAYAMA, Shinji KITANO,
Nobuyuki NaGarl and Takashi IMAI

Synopsis : The blast furnace raceway formation under the intensive coal injection by measurement of micro wave reflection gunned through a tuyere is

discussed. As the flow rate of coke as the momentum of coke into raceway decreases by combustion of coal injected into tuyeres, the depth of

raceway defined as the maximum position of micro wave reflection is easy to contract. It is expected that this new technology could detect the

raceway collapse phenomena in short time and that the stability of raceway in coal injection is different from that in all coke operation. Final-

ly the paper ends by summarizing the effect of raceway formation on unsteady phenomena forcing functional disorder on blast furnace per-

formance of burden distribution for high productivity performance.

Key words : blast furnace; raceway; micro wave; coal injection; coke; unsteady phenomena.

1. ¥&E

ERIZE W THEEEOMU S, fgfiL, SROMER L
U C AR AO®E M S 2 2T, Bl EHREIc b 2
BEREMEIER I N THS, KEEFOFRORENIZD
Wi, EHOEWG,» 5 Z ORISR ESMEL ,
BEREELZEDERL XY, HUETHEIRELDEL,
5, ZTOWEBHREO TR ICERVER I, 23— 25
BOEEESFRESZINTE TS, TO—HT, Fo
¥Ma—2 208EHIE, ThESOES - IBHEOBEERENIC
KB Z L OFRIZER KT HEEIITES DR, PN
L BROBHRBERE 1 % TR S 5 7= D B/ NDIFRIE & TR & 72
EDEREHBY,

BIFORERENEMTHR TH 50T, BIFENIED
BEIZBWTIE, @R, kI8 L TTLRE
ANOBEREIIE AL D, LD, BBR (UFPC) X
XAABEDO A, MEIFTABELNEHEIZH S Z &,
7, -T2 A5 PC IR EAANDBITIIIC I
WT T TR, BLRELTHBIE, E6Ii1F, HFE
DT TREMO—ER L U CEFO KR & & gk
E¥NERENTED, &<IZHEHE NS,

ZDEHEIFOREUL, SHSHREIC B 2BAMS R

BERURTRORND 5B RT, L— 27 x4 DIk
L ZDHAARN L EOEHEY, O TEHEHR N TETH
5, 22T, APETE, POLrBAHF LS 70
(LT ) ORSBE»S L — 2 x 4 EE AL,
PC WK XAAR &L EIFL — 2% = 4k & DREEMEIZ DWW T
WEL, SFRERHfioEx 568 E0 B Li2n,

2.%T$T®D—Z@14ﬂ@ﬂﬁwtﬁ%

N 2 RROMEE EB L — Ay x4, KT Y
Y LRIIBTH Y, BERORELIRE X TOE 20
FTEIZ BT AWSHCIZE & &0 H 2RO THREN
DRANZD,

Fig. 1 12 PC I 180 kg/thm L ~L TORERF TORII T —
2 2% v Y AIZKBIFRT 2 ZAOEFATOERER
B Emd . MO 230mys BEICIE, SRR
J22m FTELTOBA, WdE FORIEEA, 210m/s
KT LAGAIE, BRERAPIIE Lom F TR
L, FiidEMN LA, £<IZ, PCIRERAAEIZEZ, L —
AT 2 ANDIT—= 2 ARARD KD T 5720 —-2T = 4
DAL EERh S,

ek REESETRRICL TR, eV R, a—-2 2

RS ¢ 1S1) Int. Vol. 45 (2005), No. 10, pp. 1432-1439

SER 1844 A28 O3 1847 H 3 HZFE (Received on Apr. 28, 2006; Accepted on July 3, 2006; originally published in ISIJ Int. Vol. 45, 2005, No. 10, pp.

1432-1439)

* (k) wESUSHATHRTZE & >~ % — (R & D Lab., Kobe Steel, Ltd., 2222-1 Tkeda Onoe-cho Kakogawa 675-0023)

& 2 (BR) P SUSRAT I ) 11 3485RT (Kakogawa Works, Kobe Steel, Ltd.)
%3 MEHEN&M (#%) EICAEB (EIC Div., Shinko EN&M CO., Lid.)

919l



I 920

$k & 4@ Tetsu-to-Hagané Vol. 92 (2006) No. 12

DEFNTOMARBZAELS 2D, 3~ 2258 L T
379, V—2A7 x4 FEEMHERT 2 HETPHIEEK
D, PIOREEL XX - Z2HENE 5 LT -2 ZOWI
ERLEIMBEIZE STV -2 24BN T B AR
HLTWS, ZO—FHT, BHHBEITERIZBELTE, H
MoV, V-2 2 AHED, 13m D Licks&L—
29 x4 TDIA—2 AO¥LER &IFEEBIBOMB 2 — 2~
ZOHEFERBHIMT 52 L2 WME LTS, ThbizxL
T, M ESY %, [k &LRIEOME % BEHA L L TRy,
L — 27 x4 OB % [RHEE SR FRAGHRE 1 5E L 7258
B ENIRNTL — Y = { RN AED TV B, Lh
La26, =9 d, [3—2 285D KM &R o & h»
THEFEL D & RIERECHERBEIE &0 5 BEHEIC K DA
LT, SETORFO®EmE - PRI L THHTE
BRI R LN &A%, L — 2% x 4 JE O ZeER
EThHLEERLTNS,
EIFIZBTEL -2 2 A FEEOREIZBAL T, K
EDIZKBMFEIImMme DEREDFAIZL BHEH 50,
HfoY I2k2u—FeraBiiL L — 20 = 4 HEE
IZRBHEESRE XN TV B A, EEMEEOKIMN XS
MELE LU PC IR EAA T CiE, MIEEEORESS 5,
72, PHE S E, POF 32— 2 2 £FREL , Raceway
Factor & Penetration Factor & DEERIF TOREARA AWM L |

L—2A9 s ABEAHEL TS, L—29 x4 DI
BEHEBWT A IEIAMETH 5, JERMEIE L LTIT,
Duval 5 & %\ & Formoso 5012k 3L —F—-HT1DOK
HERA D, MESNTNEH, EHTIL —F—%20%E
T2 7-ONHEOB P TRE,NK S

AWE T, BEMEISENR - i E Y, SRR 2
AATIZBT AEEOE WL — 2 Y = 4 EEHIE % B
L, PCIREALL EIFL — 2% = 4 IR L DB EMEIC
DWWTHRET L 7=,

3. BIETEBLVFE

31 L=t M REAEHEH SVFE
Fig. 212, @FPIEL» S O uilk™ AHTEERT.

W, BRE L, SRESh, HBEEORMIHRT ohzH
MROT v TH2»oNOREEEBLTAHEHhS, 7V
THIE, A O Th B RE AR L FIH IR
572012, ZOWNMBIZBMSERDOMEAER ENTHD,
70 =34 TOHIGM ORI & BB T2 X5 1cT7 v
FHIZEEE NS,

Fig. 312, WIEFPEA TR T, BAE S I udk0REHO
D BRI, Q@ N, IFY-DlziEkih, L—2
VxAhEDZEBEHROLEAE I - M EEREIES,
Y- MEORERIE, R TOMBECA T 5 R

2000 T T T
1800 —a st £ - N @
- P~ \t_/ Circulator \J./ NG
L f/ & / ~— ® : @ O)
H Cone : .
1600 - ¥ 7 antenna @ Mixer L
- E—rET Y, / | :‘ G(? us tment !
wy |/ 1 M t» < adjusl
NAVA: N

Estimatated coke temperature (°C)

1400 . : | Tuyere velocity | Productivity
B ;-é. - \ (m/sec) (thm/d/m®)
1200 o—-& 230 2.0
\ 220 22
B 210 21
1000 L L 1 I L I
0 1 2 3
Center Radius (m) Wall

Fig. 1. Effect of tuyere velocity on deadman coke activa-
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