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Development of Pulverized Coal Combustion Method in
Ignition Furnace of Sinter Plant

Hiroyuki TAKASHIMA, Yutaka SUZUKI, Motofumi KAMINAKA,

Katsuhiko KABURAGI

Synopsis:

and Hisashi HASHIKAWA

For ignition furnaces of sintering plants, the combustion equipment free from troubles which are caused
by coal ash melting has been developed for pulverized coal firing. The developed burner has a high com—
bustion efficiency of fuel with a short stable flame, that is, when coal combustion rate is 30 kg/h and in—
jecting coke oven gas is equivalent to 109, of total heat input of fuel, the flame length is 0.8 m. The de—
veloped distributor for pulverized coal has been proved to give a small distribution error of less than 4-49%.

These burners and distributor were attached to an ignition furnace in the Sintering Plant.

In com-

parison with the conventional coke oven gas firing (25 burners), heat input was increased by the change

of heat distribution but ignition fuel cost was decreased 40%.

achieved.
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Type Schematic diagram of burners (c;'ﬁgkeg/f%%am%)
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for burner development.
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Fig. 2. Temperature and gas composition in the

combustion zone in front of Type I burner.

2:2-1 -3 71 (Fig. 2)

(1) COG ®BER 105 DB, k#r-—rBakLb
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b, BELEREEKKEB S COG BEEXREY 15%

Coal : 30kg/h, COG : 15%, 8Nm3/h, Excess air ratio: 1.2
Fig. 3. Temperature and gas composition in the
combustion zone in front of Type III burner.
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Fig. 4. Temperature and gas composition in the
combustion zone in front of Type II burner.

mm CiE, ZhHDERAMCAETFTFS. - — 5l
LoBESFEL, =72 4A L0 750 mm OB T
BREEREYRL, TOBEBETT2. —F, S—F
Pl B NOy BENSTILA—F 214 A bOIEREX
=750mm CTREEL), FOBABETT 5.

(3) ¥&FEHmo CO HAit < — Ll ke
E—27&7eh, A=yl ko CO k- — 7
BTRAMEERL, FRREEY AROBET, D% »EHK
ZEEL 2D TIERD, ARIETAEE, BRELTV5
b,

2.2.2 -5 (Fig. 3)

(1) COG IR 10% KW TRELIK KX HBRK

U, K% 0.8m & g0y,

(2) ¥BFHEAOKLBESML, r=50mm T,
BLehisC— 2 ORBRELZRL, X —ruOEnc i
BEXn ADHHFERL T 5 & E2%bh %, KERER,
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A—F TR CO DETAELDTRGE E2in
%.

2.2.3 .i—»] (Fig. 4

(1) COG EHFEER 10% I TRELIK £ % B K
L, k%KEEEH 1.2m L foofe.

(2) ¥gFmoXKBESMiL, X=550mm Ti%
N—rrhrLE Rt — 2 e h, ZOBKETIL r=0~50
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(I) : Radiant flame formation zone where gasified coal is
burned )
" (II) : Combustion gas recirculation zone around the flame
(II) : Combustion gas recirculation zone along the central
axis of the burner
Fig. 5. Conceptional figure of combustion

zone formation.
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Fig. 6. Schematic diagram of the coal distributor
with 12-branches.
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Fig. 7. Experimental results of pulverized coal
injection by the coal distributor with 6-branches.
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(1) 648SEi% (Fig. 6 o kB, Fig. 7)
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Thrh 3, 2.2, 1.7y L iot-.

(2) 44EE%R (Fig. 6 0TR)

4 3BT dE=2.4% X 6 Y EHEIBTO 4 HER
D AdE Xy I HKRREIEFAE 80k, 3HREE
TiX dE=5% & 64Fi/rEiss T o 35RO 4E ¥
D S HEREIKBCAZ L foote. 2HEM T, AE
=0.8% LABMKBEIREFTHOKL. LbXy, 448
SEFRLY, 6HHOERBOR O BOREENBIF L
Eibhote. Zhid, 6BSERBOR S BSREN
CEALLABEC I 2BEHRENAE VD LEEL D
hs.

(3) 12 r¥esrlces (Fig. 6, Fig. 8)

TERC 4 ROBBEER 41, hofk% No.
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Fig. 8. Experimental results of pulverized coal
injection in the coal distributor with 12-branches.
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Fig. 9. Outline of equipments.
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COG: Coke oven gas P.C burner Table 1. Combustion test results.
P. C: Pulverized coal . COG burner COG burner
P. Ct+Air cOoG Burner for Conventional
coG pulverized coa COG burner
Air =
S8 Coal (kg/h) 180 —
g s COG (Nm?/h) 43 257
ﬂ 2T | COG rate (%) 13.9 100
g 81 Air ratio 1.05 1.05
i S
Productivity  (t/m2/d) 25.8 26
- b @ g 8
. F 1 o . .
Pallet side plate { @ | Coke breeze (kg /t) 45.2 45.5
. L. Ignition energy (103kcal/t) 13.6 10.9
. Outline of ignition furnace. Fuel cost C¥/D 4.9 ST
coG . . Combustion
COG mi: .
[Nrr:§7h] } ;]xmg ratio Comt::::mn a O‘r:ct:l /h) - - A
80 404 / )-140 £ 8 Inn A\
- o 1200+ x= g 12000 A éﬁo A
130 5 600 5 IR N2\
60 30l 120 % oo} 700 § 1100 ,A\ WO %=
g \E/ g [ 500
H110 £ 1000 gwoo- J 400
a0 20- H100 o sl b m-g
L 90 S H L P
20{ 10 [ 80 : - k&
L I} . X=
0 0 s X s . X __mixing ratio| L 14k ‘-‘V:g:v’“\o-o. 500
100 120 140 160 180 200 220 2 R W
§ ES 12+ “ ‘\‘ A ’fL 400
Coal feed rate (kg/h)} 6‘ oS ok ||| // \\W’[I
Fig. 11. Relation between coal feed rate and 8t 8 v /
COG mixing ratio. . A e
.. 8o} __ ok ,:A\ N
—F 6 REHBL, FEETHE . g 00k é eool / \‘\ /l \
|
BRET 7 Y nE—RKR (ERH=29.8%, Ki= g X 3T ,IA\‘ "A‘\\ ,', \Lxﬁ
2 Lol / / 0 g00 Lot TN 0m 500
7.49, @E=29, HEKYS=5%, 200 2, o LLF 200 W Z 200 ¥ ‘QL W
=85%) ?ﬁm L, Eﬁ%ﬁi 180 kg/h &gﬁ& L, % 225 450 675 900 1125 1350 225 450 675 900 1125 1350
. Y (mm) Y (mm)
Kt 1.05 THE A AT,

B R ERBE RGBT A ¥ ENELT, B
Rl fRs Rl o> A SR e RRIBORY BRIRBE 7 A b R RENTIT O 1.
B, BEEGEOMREXENE LT, FEERE0R
&4 —FEL, BRK -3 kD COG -
&4 50h Ll Eo@EiRSERBR Y 2 @707,

142 HERER

(1) 1R EEMRBROBIALLENE, KEITY
7 PLARREL D RKOBILRS B, | REKIZEA
T 5135 KEBEELLL, BRI i: 3 Nmi-Air/kg-
Coal LITFA B,

(2) PMEEA-FORFEEETHER KBEE -
FIHENEL, COG BHEXR 1094 iz 1/2 LR
RThs. ARBREELHAT B, COG BFERY
Fig. 11 WiRT X 5CBRT A EBRBETHOK.

£—30 COG BERYR—L L, ko COG .
— 3 L BIER—DORBEEE & U 1 RE0R R ELRRRBE
FAYLDKRD T &bt

(3) %4 Ffllo-s—2 No. 1, No. 6 okERE
PMEL, T A FTEBETRELL, COG BRI
NETHE TIAMET (66.3-565.1%) L, BEREEMHE

X : Distance from the burner tile {(mm)
Y : Distance from the side wall of furnace (mm)

Fig. 12. Temperature and gas composition in

ignition furnace.
HETELL .

(4) HBEFXAMHRY, ¥AIEOHERKIED R
TR,

£m§uk®ﬁﬁm,ﬁ%ﬁﬂ~f%%@ﬁmﬂﬁ
L, COG R—rrh~_ —7Ek¥x 1/4 e Lic
LR LABMEBESOAHEEL, GRABEKDSOELEK
Uﬁﬂ%ﬁﬁlh;éEﬁ#%ﬁ@%@%r;o irh
BRI Dl EELBRS.

D, 4 Fl-i—7 No. 1, 6 ©» COG HEE
ek (20%) L, A FEOEETEBIEL, HX
RRCIEUTHRREEAZ ) o — 7 4 F—0EEK YA
B, #2REBREFGRIET A P BITOLER, RO
315 Y No) i

(5) FekD COG HFERIZ L~ RBES BT 25%
KLicbDD, BEIEIZH 40% ERL, RDL, TI %
DEEREY RBILREED COG X —F D4 L R BT
CH>t-. (Table 1)
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(6) RKFHROALELE, O, NO, 4fi% Fig.
12 R UTehs, 1 VRIKKRRE AR COG Bk
RN 100°C LI EE<, 1 FREIOBBRARLT
Wb, (kD COG < — Tl 1 F il & B i3
20°C BEDOXERTHON.)

5. f B

B KPR e B R T 5 LR ARE LT, A
R#®BEE 30kg/h, COG ®EER 10% T, k&R
0.8m &7c b REAEER AR T D AR IEEHY
Rt = %P L 7c. ROCTHER 2~12 o<,
SRRE 1% DATERRE SHEBSE ETEL oA

— T RMEAEB RO R YRR L. B, X
SEMIILBIBEPTE 2 S LD 6 SR RE & S —
FORTREL, MMREGREET 2 b 21T\ EEESR
BN E, SKEOREE L TR O H LR
BB L HRER L. ’

X [

1) BASMBEKRPRS: % 69 15 Bk B 5 T 25
& (1981 £ 11 A) FRELBI¥(K) (RLE)
2) BASMBLIRATES: B 71 [5EEKHH 5
% (1982 £ 11 ) EREBI¥ (%) (BE)
3) BABBELKRAMRS: F 62 KRS
(1983 £ 5 A) BHUM(ER) (RB)
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