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Influence of Coke Layer Collapse Phenomenon on Burden Distribution

at the Top of Blast Furnace

Yoshio OXUNO, Kazuya KUNITOMO, Toshiyuki IRITA and Shinroku MATSUZAKI

Synopsis :

The phenomenon of coke layer—collapse occurs when ore is dumped onto the inclined coke bed. The
coke layer—collapse causes to change the distribution of ore and coke layer thickness in the radial direction.
Therefore, the effects of charging condition and distribution of gas flow and burden descending velocity on
the coke layer—collapse have been studied by using a reduced-size experimental apparatus in which the
conditions of gas flow and burden descent have been simulated to those of actual furnace top.

The experimental results show that the magnitude of coke layer—collapse is mainly dominated by the
charging mode, and the state of coke stacking in the central region after the collapse is also influenced by
gas flow and descending velocity distribution. The changes in inclination angle of coke layer and coke
movement accompanied by the collapse have been investigated. It is confirmed from these investigations,
that the scale of coke layer—collapse depends on the stability of inclined coke layer. On the base of these
findings, a mathematical model for quantitative evaluation of coke layer—collapse is developed by intro-
ducing the theory of soil mechanics. The calculated results by the model consist with experimental re-

sults for coke layer—collapse.
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1. Charging hopper

2. Material flow control valve

3. Bell

4. Rotating chute (replaceable
by bell)

5. Movable armor plate

6. Anemometer

7. Mechanical profilometer

8. Rectifying screen for gas

9. Conical hopper for burden
discharging

10. Table feeder

. Air blower

Fig. 1. Experimental apparatus.
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a) Burden profile
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Electrode type layer
thickness meter
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b) Change of electric resistance of ore and coke layer
in the vertical line
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I— Change in electric resistance
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Bell-less charging, CC3C3SSS3, O/C: 3.5,
Gas velocity ¢ 0.84 Nm/s

Fig. 2. Change in burden profile before and

after the collapse of coke layer.
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Fig. 3. Comparlson of the mean inclination angle
of coke layer in the intermediate region before
and after ore dumping.
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Fig. 4. Influence of charging mode on distri-
bution of ore layer thickness ratio.

BT AE D, M, CC,SS, il 5 CC,C,SS,
OEFRRBAVNIA, il A0 FREE ~ DO REAL
BAEVC & X FEEALT CREe EME 2 2<%
e kEZbRhS. ¥, 0/C AEVWBEIIFAhE
T s, O/C A 3.5 ik 4.0 Kinsd & HmA
BRI ot Shut, ik oTa — 7 ABHE
RHE AVERE IR T B 0 T 2 OERNE i & < DELA
RO BALCHENENAHLTLBh, D E
FlhiebrELbhL. —H, hEx v akk
SR DOEATICOWTHE Lch, MECRBRERE
MED BTt CHIREDL? "HETHL51C
2 — 7 ABEENZT AP ROEA=IAF - KE L
ENINTDTHAS.
BhoREBEYHS DL, ETF I A7 THRAD
BERREEE L. AR, A VAROEALKELD
YR OEMEIRD 2 — 7 ABEREIAN 2 BN EAT
IoTHEbLRhTLEY, BAFAOEREYZ T CHND
R4 Shichot. BheT2ERI0¥ERM
BIedie, ~VRBALDOWCTEADEA VL EHEE
EEAYE L CTHRAEYAN. B0 h - HED BUR
BODRIC L HFRE) LEhEEOBfY Fig. 7 K
T, BhENEEINC Lo Tk XL BT HREULA

— 77 —




786 g L W

8 72 42 (1986) % 7=

Bivinho.

a) Bell-less charging

X102 CC.C.SSS,
| 3 charging position

-uuuunn...nﬂnn_

NO N

i i

X10*® CC.C.SSS.

4
v

1 i

N n

nnllna.

NO N

X10? CC23C4565SS 45678

Amount of coke moved (m?)

2345678
2»"7'717
c oo nilneos® S
_2..u
1.0 0.5 0
Wall Center

L7enio T, MhBRIERN OO LY

b -7 ABRRALCEBEIW AP AOWMEN L 2~

Amount of coke layer-

— X102
[J
e 15
<13
[71]
Q.
S
8 10+
\ .
[
[
>
S
L 5
[«
Q
Y
[+]
4
g o 1 1 1 1
g CC,C:SS CC.C1SSSs CC23Ci5655S 45678
< CC.SS: CC.C.SSS.

Charging mode

Bell-less charging, O/C : 3.5,
Gas velocity : 0,84 Nm/s

Fig. 6. Relation between charging mode and
amount of coke layer-collapse.

b) Bell charging
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Fig. 5. Distribution of the amount of
coke moved by the collapse.
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defined by J.Sakane

Gas velocity : 0.84 Nm/s

Fig. 7. Relation between impact energy
of ore and amount of coke layer-collapse.
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a) Gas velocity

b) Gas velocity
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Fig. 9. Influence of distribution of burden descent
speed on distribution of ore layer thickness ratio.
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Vessel for recovering the coke which has collapsed
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Scale for measuring the angle of inclination
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Fig. 10. Apparatus for measuring the angle at
which the coke bed starts to collapse.
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Fig. 11. Relation between tanf/tanf and the
amount of collapse of coke bed.

h, REOEWERY stk v EBNDa — 2
ARBEMNAEYEERECHRTE TE 5. ABER HITE—
R L 7cBR 2 T, AEEC X b Bh BRSO fHE
EFNEXRE L. hBRAERHEY (= -7 A
NEREE L TEBERY DD D) a2 -2 ABEH
DEMCE DO LA/ EB I CHE L. 7,
U ERMEERCHREL = — 7 A BEMNE LBk,
B 1~18mm) ZFHA v . —+ (HEE & v a—t
SevhfElE 100mm) kb EROFMEHOEE L F UHEER
CHNCMAZRED Z LIk h RO B EREIRA
BRCHNAL 2 -7 ABHE L THEL.

BN BAAERHEYE, Y ATEOHEME & LK
Tl ZOWMEMED SHETE U - Befs gL 5 8 D i B

MhAEE (B) & MEERCEE L 2 — 7 2 BEfgE
(0) @oOWTIEE, (tan B/tan 6, +7bb, KA O
AR TIRED) &R, HhE L OBRE FH-~<7-.
FiR% Fig. 11 wWR$25, BhER =2 — 7 2 BHEMNE
DREEMCIZFERETHRERCH B = &b s, AK
TEZEA LY BT BRALER LR DA, Zhilkk
LD 2 — 7 ABKREANDHBERANNT T fedick
Uizt EZrxbhb. Ik, 33 OB THAKDE
NENOBENRDE D Z N2k, ZhIEH AW
BOBIMCAEWCERTILa — 7 ABOHEAALIETTS
DCLEEDEBCKE LBV ELN LR LB D
DEEZBRD.
42 BhoBEifENEOREY

41 oBR»D, 22— 27 ABORN, FBOEMNE
LB INCHEHEORMER LY 2 — 7 2B ST
BEARETTN0ENIEL, AR TN
BEACHYT2AECEETIHE TH D EEL LD
LncE s, Fig. 12 Rz oBEXBERCTT. 2o
B3B8 N%¥oMNmEEEBRmI IGHTES L LT,
T OEHR S ECERN IR ERL . TV ED
EREBEECZHN TV, JFEEEH TS
PRl & FHOEA LD E LTRYHES.
Fig. 12 wm3 X 5 MR DOTR Y E2 RET BT
1, FloRLEERDBD L UDEL bRE b
Ve FIERESE D BT 52, BhRETAEADOH
ML HHAEBHET CTO 2 — 7 ABERHEH O RLEENE
INE T DG RERET DRENRD S, BERR, =27
ABERFEEEHECROARC e B0 25 4 2T HE L
T, i BHOAST A ACOWTHA Y ETEE e — 2 v
FEFRRENTAE - AV I EHETLEI LR LI OT
Bohz®, ZeE Fir(2)RTRENS.

Arc—-shaped slip

A part of ore surface

charged

Portion of coke

layer collapsed .
4 P " Portion of coke

layer deposited

N

- -
N

Wall Center

Fig. 12. Schematic diagram for the collapse
of coke bed.
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Fig. 13. Distribution of safety factors for
the slope of coke bed.
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Fig. 14. Relation between critical safety factor
and the angle at which the coke bed starts to
collapse.
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Fig. 15. Calculation procedure of burden profile
after the collapse of coke layer.
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Fig. 16. Burden distribution predicted by the ma-
thematical model.
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