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Influence of Ore to Coke Ratio Distribution on Descending and Melting

Behavior of Burden in the Blast Furnace

Morimasa IcHIDA, Kazuhiro NISHIHARA, Kenji TAMURA,
Masayasu SUGATA and Hajime ONO

Synopsis :

The influence of ore/coke distribution on the descending and melting behaviors of burden was analyzed by
using a three-dimensional semicircular warm model of the blast furnace under conditions set as similar as
possible to the physical phenomena in the furnace. If the ore/coke in wall region is locally increased, the
descending velocity increases and the gas flow velocity decreases in that region. An increase of +0.1 in
the heat-flow ratio in the wall region of bosh results in a decrease of about 5°C (80°C in the value con-
verted into that of the actual blast furnace based on the Stanton number) in the wall temperature of bosh.
At the all coke operation, as the wall temperature in the lower part of the furnace tends to decrease, the
ore/coke near the wall should be preferably decreased by the charging of ore closer to the furnace center.
At the high-rate coal injection operation, as the melting capacity near the wall is large, the ore/coke in the
wall region should be preferably increased and the ore/coke in the center region should be preferably de-
creased by the charging of ore farther from the furnace center.

Key words : ironmaking; blast furnace; warm model; ore/coke; descending velocity; gas flow; heat-flow

ratio; all coke operation ; pulverized coal injection operation.
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Table 1.
blast furnace.

Main dimensionless numbers and factors which dominate the physical phenomena in the part of the

Dimensionless number ( 7) Scale factors Remarks
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Dash (’) indicates the model
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Fig. 1. Schematic illustration of three-dimension-
al semicircle model.
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Table 2. Standard experimental conditions.

. Blast furnace operation conditions

1

(1) Productivity coefficient 2.5t/(d*m®)
( 2 ) Fuel rate 480 kg/tp

( 3 ) Raceway depth 1.3m

2. Standard experimental conditions

(1) Blast volume 130 Nm%/h
( 2 ) Blast temperature 180°C

( 3 ) Amount of coke discharge 91 kg/h

( 4 ) Charging number 26 ch/h
(5 ) Amount of coke charge 3.5kg/ch
( 6 ) Amount of quasi-ore charge 11.7 kg/ch

PR OBEMBE % X4 5 = &)V F—HUH % &
XY EEHIF AP EREE O T L EREA L IE
L7.

B THBHS IR T AFIELNB X UBREE, A
WoOEN F,, ¥ AOBHN F;, F,, £ AYENONER
BN F BT AD SEAW~OEEE Q,, A
WMA~OEHEH Q. BLUBRMARORMFHE Q. THDH
EERBEREEY CE SV THEEL, FhEhONDML
BLUOZANVF DL, BRTE =, (i=1~5) %
B L. EELERICHE, Froude ¥ (7, 73),
PIEBEE B4R L (), B XU, Stanton 2 (7, ), &l
HORRBE Q. L EAY~DEES Q. Ot (n5) &
s, 2LT, BHMEESFO @35l we B
QT EitEoT, FEEBICHTAHAMKOoHE TN £ &
X, (8)R& W EREROPOEGE, (9)RNXDERIE
BroRaReg, (10):X & 0 EUa o % e L7z,
FERGAM % Table 2 \/RT.

BALBE LT, 3MEOEANY— Y (MA KXfEH
(Co0p), HLAMIRD (Co02), B IT—27 ZHEKD
(C2000) : BAF, S AMRE D LIFR) 28IRL 2. 2 2T,
WA, MADOTL— FEEHRO L THETHS.
Fig. 2 (27”7 £ 912, MA KR OHE I, PEHH
BIAEUERET— 2 ZOBEN (Lo/Le: VLT,
Ore/Coke & M5 AT — %04, SAaRED O3



HIRMNICBI AR AWOET & EROEE) I XX T Ore/Coke 5545 DR B 1619

C w

Charging pattern
O:(CQy)
- ®: (CyOn)

A: (CxnOg) A ]
SN/
21 Vs \

\ .
//.' \
”
1re-——- ~
...-A/. N
e

0 f——t— | 1 1
0 50 100 150 200 250
Distance fromcenter (mm)

w

(=)

Lo/ Le

Fig. 2. Radial distribution of layer thickness ratio
(Lo/Lc) of ore to coke.
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Table 3. Properties of quasi-ore and coke.

Quasi-ore
Items Coke
Fusible alloy | Stearic acid

(1) Weight composition 92.6% 7.4% —

( 2 ) Melting points 100~123°C 65~70°C —

( 3 ) True density 9.1g/cem® 0.85g/cm® | 1.09 g/cm?
(4 ) Bulk density 2.0~2.1 g/c-m3 0.43 g/em® | 0.54 g/cm®
(5) Diameter 3~5mm 1~4 mm 2~4 mm
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Influence of L/ L distribution on cohesive zone profile and dead man profile.
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Influence of Lo/ L distribution on burden descent.
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Photo. 2. Relation between L/ L distribution and temperature distribution in the lower

part of blast furnace model.
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Fig. 4. Influence of Ly/Lc distribution on wall
temperature distribution.
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Influence of Lo/ L distribution on gas flow.
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Fig. 6. Influence of Ly/L¢ in wall region on gas

velocity in wall region of bosh zone.
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e bhw, L—2AY 2/ 0EOREB X CHE
ORI 134 5°C (Stanton FHL#E o F A B fE K
80°C) K+ ¥ %.

(5)FM 1 &fiTit, BEHE O Ore/Coke DN
EB LR WELEORETEENEML, FITHOXT7F—7

il

B AT U2z, ARG ST = RITE Y & AR 2 A R
Thb.

(6 )M LIEAWIAIE, B OBRELFICLIDER
D, A—na—y AEERIE, Y7 P TEB LU
e O BEREAET LT v o T, SariED
12 & D HRER4E D Ore/Coke AT A5 2 EMEF L

<, WREFEEOBEMEE)) O K & WK E EVGA 2R
Rz ix, #ia/ME D 12 X ) 08D Ore/Coke % WA
L, A EUETHIEHEE LV,

] 5

¢ HADHE (J/(kg'K)), ¢, : AW OLE (J/(kgK)),
d,: BEAYOTHKAE (m), Fr: AWM ONEERES
(N), F,: /] (N), F;: # 2O (N), F,,: H&
DEMS (N), fi « REIRPURE (V/s), fo  EEIRDUER
¥ (m%/kg), G, G;: 7 2ADHEEE (kg/(m®*s)), G,:
HADHREED r 5 (kg/(m?+s)), G, : ¥ AHOYE
BHE (kg/(m*s)), G, : F ADHEHED 2 5 (kg/
(m®:s)), g: EHMEE (m/s?), HFR : 3% B, 3% 8
W, MBhBEL, 23— 2 2 Ash, A7 LRI L7
BRI (kg/t), b KL A - UK o {2 B R B (W/
(m?:K)), (Lo/L¢)w: BB OBMHAT & 2 — 2 ZDRE
(=), (Lo/Le)ave. : EAROERPSFHE T -2 2D
KL (—=), (O/C),, : BB OFfT L 2 — 2 ANERL
(=) (O Qe HAB OB LG E - ADER
(—), OilR: Bt (kg/t), P: Ah (Pa), PCR : ¥ ix
I (kg/t), Q.: BEAMOEHE (J), Q,: WAL HEA
W~om#aE (J), Qu: Erkomgsag (J), R: MM
FE (=), r FEAROME (m), Tr: 7 L— ARE
CCl te: AV NNV Da— 7 2K (°C), t,: SLAD
#wri (°C), to: LA OBMALBMGRIE (°C), u,: 0 JEHE
(m/s), Vy: 7 A#E (72353 EE) (m/s), V,: AP O
TEE (m/s), V,: EAMOELHEOETFHEE (m/s),
Ve : A OV T #BE (m/s), VBG: K v ¥ 2 W
Z & (Nm*/min), z: & & HRIOW#E (m), AB,: #E I
AT — TWE L HKBREDZE (°C), Ab,: A L%
AYOREX (°C), AG;: AW OFEK LAE (°C), A,,:
BRR OB E (J/ke), r: WEEBREH(—),
WRTE (=), oc, bfy Py 02 T— 27 A, I A, R,
AW OEE (kg/m®), U: B (kg/s)
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