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Effect of the Structures of Injection Facilities on Combustion Characteristics
in the Pulverized Coal Injection into a Blast Furnace

Takeshi Furukawa, Masahiro Matsu-ura, Yotaro Ouno and Sumiyuki Kisnimoro

Synopsis :

Key words :

1. ¥

i1

[ AR D)

Concerning a large amount of pulverized coal injection into a blast furnace, the effect of the structures of injection
facilities on the combustion of pulverized coal in a raceway cavity has been studied theoretically and experimentally.

The mixing of pulverized coal with oxygen is important to promote the combustion of pulverized coal in the raceway
cavity. The effect of the mixing of pulverized coal with oxygen on the subsequent combustion in the raceway cavity
was estimated theoretically. With respect to the structure of injection parts, the effects of the spouting velocity and
angle of oxygen jet on the pulverized coal combustion was estimated experimentally using the empty combustion
furnace. As the results, the larger spouting velocity of oxygen jet and larger cross angle of the pulverized coal and
oxygen injections were concluded to be preferable for the promotion of the combustion of pulverized coal. Furthermore,
the effect of increasing pulverized coal flow rate and the steam injection on the combustion of pulverized coal was
estimated.

Based on above discussions, the injection burner and tuyere of the actual size was made and equipped on the
commercial blast furnace for availability test. As the results, the performance of the developed pulverized coal-oxygen
burner was confirmed for commercial use from the points of combustibility, durability, abilities of the operation,
maintenance and security.
blast furnace ; pulverized coal ; injection ; oxygen ; combustion ; burner.
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Fig. 1. Effect of correction factor of turbulent diffu-
sion constant on maximum coal/oxygen
ratio and rate constants.

Table 1. Calculating conditions.

Theoretical flame temperature T (K) 2573
Blast pressure P (MPa) 0.405
Particle size of pulverized coal D »(im) 50
Number of tuyeres 40
Raceway depth D r(m) 1.2
Hot blast Oxygen blast
o operation operation
Production rate (t/d) 10000 13000
Blast rate (Nm®/t) Air 1200 Oxygen 300
Blast rate (Nm®/min) Air 205 Oxygen 68
Tuyere diameter (mm*) 100 i 80
Control of T Blast temp. Steam
1.5 T T T 0
0.6
0.4
B 1.0F . .
g 02/(02+N2) :
&4, 0.21
R osf |
e 0.5 1.0 15 2.0
Fk (=)

Fig. 2. Effect of correction factor of turbulent diffu-
sion constant and oxygen concentration on
maximum coal/oxygen ratio.
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Fig. 3. Effect of oxygen concentration and correc-

tion factor of turbulent diffusion constant on
maximum coal/oxygen ratio.
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Fig. 4. Schematic drawing of combustion furnace.
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Fig. 5. Schematic drawing of tuyere and burner
head.
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Fig. 6. Theoretical flame temperature under coal,
oxygen and steam blast.

Table 2. Coal properties.

Ultimate analysis (d.a.f.%) Proximate analysis (d.b.%)
4 H N 0 S FC VM ash
76.7 4.9 2.0 8.0 0.6 58.8 33.4 7.8
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Fig. 7. Axial distribution of gas composition, dust
composition and combustion efficiency.



I 996 &% & #&Vol. 82(1996)No.I2

PHLW, BEIZ2002 v 2 LTH80% VI EE LT,
3.2 BEARPDOHITR, FR FOERDTH

IN—F — R D H AL, & A R & CHRIBEE
DA Fig. 7 CRT . BBREIPIALED 60.6mT iR L
Twv b, BBERFRAMRBEDKIS0% DT, CO, H,»5&F
LTwv 3, fiREARL 2mTIRIE—F LR D, RIBI I D
PEBECTSET LT v 5.4 X MR, ARFRIBEHORA LIHFE S
OTALOBIREFH 2 L, F0.8mTIZEET LTV 5, K
FBEECHEHERCARTODRL VKRS ot2d L
ML T2, TRA AL IR OBGIRKE b &
be TR LTwaEcY EHLLNE, XA MEKD K
R RE DRI R 5 IKMIAZEE L T(T)R» L3RD
72 Co, (ash) AR HPDKRE, K75 T, Ci (ash)g
BEZMDENRENRTH 5,

7:=1—C4/Co * (ash),/(ash) 4

3:3 MBICRIZTEHREHDBENR
3-3-1 BRI EEORE

EERE AT b b BRE P ELS ERHEDT—
F—HhH 1D g A # Fig. 8 (2R T o MO AREX 7° L L
12, BOBMR b EER DIRAIRIEDABE~ D 522 2 WHfE
12D IR L EEE D A B IRA S, ﬁ:‘f‘élnuﬁ@ﬁo%@ﬁ&ﬁ}
KL E125kg/h, BERIFRISANM*/ h THEER»1T- 12, BRI
DHEATIEOEDPS 2 E e, i LR AR E—2 7
HDPOHADOF ZFELFE L & 4 5 DT, Fig. 8 (& EGREH

100 T

~~
] Coal :125kgh
- Oxygen:154 Nm3h
2 751 Steam ; — h
5
-‘g sof- 1
g
é 23r . 34 1
8 A 39

0 1 1 i L

0 0.5 1.0 1.5 20

Distance from tuyere nose (m)

Fig. 8. Effect of oxygen hole size on combustion

efficiency.
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Fig. 9. Effect of oxygen jet velocity and angle on
correction factor of turbulent diffusion con-
stant.

32

L DBR L 2 B, IR T O n DR IR E
DEFRLTEY, BIOEMIEE ORI HIK L HBR
PORARBIHEL, BREAECREL TV, (1)
~(6) R» 6 2R, FERIELFHFMHEI BT 5F 2K
®» TFig. 9 1273 LIz i d B R oM i e+ 5 (1/
(FEFREH )2 # - 12, BRELEEI K S IR EF
RS L, BiR LR L OIRAMEE S LT R
ahb, Lrl, BEEBEEKRS L3200, FD
fEIZALFNS 2 EmIC D 2,
3-3-2 M ORE

PR OO D8RIE3.4-10°m?T, AEX 7 510
RS BB D S —F—Wlh 0D 7. 5310 Z Fig. 1012 7R
7°H 61002 B A LR MEAT IR 2 B, Fig. 9 12107
CLICHADFME R PR TR LICH, Feld0.79 61.3L 8
UE T b, BORIR L ERR DIR AR S L TSR X
STWBI LD bh s,
34 WRRREBRILOBRE~DIEE

ok iR LEER L DIRAIRBIL S —F — DB —T b,
ZOBEMIL->TEILT A EHELOLNE, AFMOEEIL,
BERRABE—ETHERHRFRLZZE/L3E S, TbLX2RL
JEBPAHLE X—ETHEBX»ENIE2HFA LY DH L. 14
HEOCTRARRLVv—AV 2 A EEL L PEN LDH
BTHIEDTHEE LI BB RN —F —H S OMEEC R T
%, 2 CTIRAREBOAMREEL X 2L ¥ TFHME L7,
oN—F — R TEE R 183.4 - 103 m®, A1 E L
12 T—ETXDEIAES N—F — Wi H D 5,577 # Fig.
1HER T, XA T 5 LRI DOMAITIZES 1 5, AN —F
— P RE—EDORFTHRBO IR A r— T v 7L
TESFCHEBALLHE, v—2 7 2 A EE K] 2m L H#E
AaNn52DT, FigllDl.0~1.2mD T Dy £ XOBMR
ZFig12R L1 XHI1kg/ Nme##k 2 3 EBRERIZ B
AR T LT 327, 2RI TTI80%L LOBBEEI [,
NTed, TSNP LERNAN—F—2FHE—FEDFEHT Ay —
WT o P LI ES—F—T XD 1 kg/Nm? & Tli80%
VU LOBBERPFLI LD TELEHFLLNSG X=1.0~1.2
kg/NmP*D ERAEFROFZ KD 5L1.4~1.5L 72 b, Fig. 9
SR LU TMEL. 3 DR & v AKMIEFig. 9 D&M & b B

3

T

& D"‘D"Mi

i Coal :125kgh ]
%‘ s Oxygen :154 Nm¥h
K3 Steam : —
g sof
g
‘2 Oxygen hole angle (° )
2 51 o 10
g . 7

0 - i i - 1
0 0.5 1.0 1.5 2.0

Distance from tuyere nose (m)

Fig. 10. Effect of oxygen hole angle on combustion
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Keihin No. 2 blast furnace.
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