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Synopsis:

The distribution of ore and coke burden composed of pellet and sinter has been investigated by a
full size model. Falling trajectory of materials was measured in both the model and a blast furnace,
and the equation of the trajectory to be applied to the design of charging equipment was led theore-
ticarlly. It was found that the inclination of ore and coke layers varied with charging sequence and
dumping volume. It was clearly shown that the radial distribution of ore and coke depended on coke
volume, ore to coke ratio in charging burdens, charging sequences and pellet content in burdens.

Results of the model investigations were applied to commercial blast furnaces. The distribution of
of ore to coke ratio with gas flow was calculated with the results of full size model and the ore to
coke ratio was shown to be reduced at central part with high gas flow velocity in blast furnace.

By comparing the results of full size model with those of a onetenth reduced model, it was found
that the mixed layer of ore and coke was formed and the ore to coke ratio was decreased in the central
part of the reduced model. It was reasoned that the ratio of particle weight of ore and coke should
be taken as one of the scaling factors in the reduced model.
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Fig. 1. Apparatus of the full size model.
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Fig. 2. Relation between the position of bell
hopper and gliding distance of material.
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Fig. 3. Comparison of falling trajectory calcu-
lated from Eq. (3) and observed in a
full size model.
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Fig. 4. Comparison of falling trajectory calcu-
lated from theoretical Eq. (7) and ob-
served in Kakogawa No. 3 BF.
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Fig. 5. Relation between the gliding distance and
impact point of material on the wall.
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Fig. 6. Effect of charging volume and pellet ratio
in burden on the surface angle of ore
layer.
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Fig. 7. Effect of inclination of piled ore and
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Fig. 15. Relationship between distribution index
of gas temperature 7% and layer thick-
ness index L* in blast furnace.
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Table 1. Comparison of dimensions and ex-
perimental conditions in the model

investigation.
1110 Modet Full Size Model
BF Kakogawa 1 BF (1) Kakogawa 3 BF
Dimension
(mm)
o: sampling /C?/:\\i\ e R ?m
point ° 2388 °§§§8§§§
orelcoke (~) 3.4— 39 3.0 — 4.0
Cs (T/ch) 13 — 23 26 — 36
v | Diameter | Range(mm) [Mean(mm){ Range (mm) [Mean(mm)
;_(—; Pellet 1— 5 3.6 5—20 1.5
2| sinter | 3—10 4.6 550 17.0
=1 coke 5 —15 7.2 25-100 50.0
Mc/Mp 2.2 22.8

Fig. 16 i/ MER L =Rl o ore/coke 4y#i%
KT, EWARERD ore/coke HAEIMNTISTERLLTH
DKL, HEMEEITIIAPLE D ore/coke HMETR L
THHEERICBKES R bR S.

¥, BTz -7 2B Ee_r, FAEAX
NHRMEBRE LIS R, <v,y MxhLFR~TR
OB RS OHERE B EE O 2 — 7 2 2L ~ith
ZEE, POMCEABEYMR TS, - ORIITEEE
RHIAT DN THRD BRI TV B0, ARy
KBOES=2— 72 B IR LT ETHD
7. £2C, BABEROES 22 — 7 AT B < T
DRNTHD EEz, HIEEZ B384 0% A M
FOMPEH 2R UL,

E DD 2 — 7 ABRAOBIE Uiz — 7 2T
Uy PRFHERE LT 2 — 2 22 RLHE~BE X
BDHEL, HBEEEMICKR S AIOREEL S, <L
v Mea— 7 AORTFOEEY TNER mpy, me, LR
DRAF D OHEE vp1, ver (=0), ERHDOEES vp,

10 Y T 1 T T T T T T T
Pellet ratio =40, Pellet ratio=40% I Pellet ratio=40°%,
~ 8 CB=31t ~+—/—1F CB=31t — I CB=31t ‘——]—- —
2 | 0/¢=30 0/C=35 I 0/C=40
w6 —i jo\\
3 p/’é N AN
~ [ ™ \_ - '\_
o e @ e e == \\ -l | I l *
S, /, ol ° (i :O====01/1model ! |
I J -i— e===01/10model
%\la 1 | |
il CenterW cw C

Radial position

Fig. 16. Comparison of experimental results on 1/10 and full size model.
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vy & LCEHBIBHEEENLYE X 5 & () KRAK b 2o,
Mp0py =M Vot Mprvpy wreveernereeenrennennnnnnnn (17)
BREDO2— 7 ADEBERBEREDO vy  DEE RS
Ly EBEFTHEAN R () AD X S ehH Sh 5.
ea=0p1/ {(Me/Mmp) 41} vevveecvenerinniiiniinii i (18)
PEDT, qvy POBAERER—EELEET B & m/mp
DEANZER(Table 1 2R), HRBEDO 2 — 7 ADK
BRXRELLYFOLHFA~NBE LT85, Lirl,
BRED 2 — 7 ADFEEII vy POEECELWIT
THY, TOEFEOWMAICHY Ltz — 7 20KRE

LZBEVRHENT S0 EELBRS.

COBG R XY BT B DI EYRERNI BT
M — 2 A CRIEE 15~25 mm, m;/mp==1.5) % FH\ T
me/my BB X9 T ore/coke RAEFHE Lic. FDOfE
B Fig. 17 Rm325, FHEBY me/mp DNZ IR
a2 — 7 ATIEHLERD ore/coke 2R LT\ 5. T h
LOFERLBEER»OEIFR 2 — 7 22 Aok
HEOBSBEREIEFRTEROWE & 519 L [ &
2, MEPEENCH L TE LI Al kb L2 XA
5.

DT LD, HEMER L R ARBEROBESBYRE
BPELITEHLDRIL, Al &l me/mpy DERZEL
REBZENBETHLEELZDRS.

5:2 DL RFRERFD ore/coke 37y

AR CHEONIEAYORERE T = 7 4 MIEED
R CTRER & & b By AFEI VN E L, B
DMOBEOHBRBORREHWAT L LixTc&5. L

L, LT AFREOEFECILINRD X 5K S »

7 4 VIXETOBBETH AMEIRCE>TCENT S -
ENHERIE NG, ¥, HEBIEARCL Y ARED
BELZCHET B, F2C, BIFEEAYIEFO

0 - T
Orcior ce=at | |

0IC=z40 Pellet ratio=40°%,

@

I
Coke size !
25~1Q0mm A /mp=22.8

N

OreiCoke (-)
£
\I
~

Coke size

2— 15~25mm —
me/me=1.5
0002 04 06 08 10
Wall Center

Distance from wall r/R(-)

Fig. 17. Effect of particle size of coke on the
distribution of ore to coke ratio in model.
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WEMEB T 5 EBF - 2 3FE LSRR LTE D, L
SRR AR R E BRIMNELTHAL 5 50FB
BEMTH B2, —20RA L LT)kDFIRCFE>TE
FIEESI L DT 7 ore/coke HAEMNED X 5 BT
BEER LTHR .

1) ATREDARRGE 03 AR 23 AR & B
BARIC B 51920 L F5E LTI & BN DERT
.

2)  H AW R HHERBRER AL 7 ARE & EHF
BRI UCERE L2 B2 ORI AERERD
A L =AY ORES B L TRD%.

3) HRBBERESTNAEEO F AR & ERE L D
BIRARD B, L Libie EY A RBREIRY DD
¢ C. E. Capss & A. E. MclLuinney?® o ki w3
BRI X0 F ¥FATS.

1.38 U,/Ut_s2 37 ieneen (19)

4 PE ﬁﬁ%ﬂ%@fE%le—ﬁx@%ﬁ%m
2) CRDERAL 3) CROLERBELYEFETLHIOL
L, BEFREMEOEAYEROME EBARLINE
IRBI LR EDT, FEFHHED ore/coke HAEHEE
T5.

ZDXS LTRDIFEBRO—H% Fig. 18 1R
T BIEmE 2 — 2 A R 25~100 mm) L /)N =2 —
7 A (B 15~25 mm) % i\ 7o35& D ore/coke ) Hik
EREE X AEREREERLCH D2, wTho
BECBCTLHEERR N AREOE Y (FAFED
KXY POERC/NE s ore/coke L DT B F i,

N a2 — 7 ARER LB O o WE b

o2 C ore/coke DK FT5H I LoD

Cﬁoke size 25-'100 ml:n

6, 600
T o
K, 14
R O
S N 5
g & 200 2

===Calculation £
=——Experiment CiOt =

0 1 | L 0

0 0.2 04 06 08 10
Distance from center r/R(-)

Fig. 18. Comparison of calculating ore/coke dis-
tribution in gas flow and measuring
ore/coke in static model.

— 38 —

&

A

(!

d s - L e A



£

EHRBBIC X 5EFEFE O o Ore/Coke 545 O it 367

6. & =)

EIEETER OB A W CEARC BT 5 HA
BoOXEHEHLMCTELEELER, BFRELOEAL
HoRFERET 5% DMAXEL. ¥, ERERY
EEEFCER U CBRBEEEREROF AL HER L
oo XBIT, BAMONA L IFR S A G R
BLTWBZ EXEFOF — 2@ LB I OTURL
7o

EAMDAIEFOHEAF L LTEHELIADLERIN
TV BRI 1b BT, [KIRFERIT 5EFEAYKI
FOEBTETS F— 2V ERIBEAE . e
L, BoEEAHD BT 5 NHNBRENEB I LT
DWWT R D, &%, BAYHME 7 AR OHE
BT 5EHN, TENEHE N Ih3 0L Ih
5.

3 3

1) A& FMASEERS: % 40-6-3L 1 (1972)

2) Ak E, BRIGK, WE U gk, 51
(1965) 10, p. 1797

3) D. BULTER, K. BERNER, and U. LAusis: Stahl
u. Eisen, 91(1971)22, p. 1223

4) D. BoLter and K. Fasian: Stahl u. Eisen,
95(1975)26, p. 1272

5) Hkgr—, WHEEEE, T B SEEA: &k
$W, 53(1967)3, p. 267

6) A E, MEER, BHEE: grm, 53

7)

8)

9)
10)
11)
12)
13)
14)
15)
16)
17)
18)
19)

20)
21)

22)
22)

24)

(1972), S25

RIS, EEME, k& B gk, 54
(1968), S 55

G. HEYNERT, F. ToussaiNT, Jr., J. WILLEMS,
and G. Quape: Stahl u. Eisen, 80(1960)8,

p. 473

P. BrocHeNIN: C.D.S. Circ., (1968), p.1699
(BISI No. 7139)

WAEEN, SWEE, REFEE, BL E: g
e, 272(1971), p. 23
AEEFMEA LU S: & 39-10-8 1 (1971)
ZERKHE: BT, (1972), p. 210 [HAEE]
mEREE: LENE, (1976), p. 107 [FHRiLHAR]
KAFMESRSEINS: # 49-6, 19-3& (1976)
R R, MREREW, BAER, MEE-—, KHE
BH—: gL, 61(1975), S379
F&FHE SRS 5 58-1-1 (1974)
ALK, MEE—, MEEH, HAKER, H
g, LR, RTHRE: sl 58
(1972), S21

NE T, REMWE, # B, REHH, KEH
718 # &8, 51(1965)10, p. 1794

W ZEHE, ERRBOH, EIEME, BR#, BR
BRI KER, 6(1974)1, p. 16
TR, AILERS: $k& W, 63(1977), S440
K. ENGEL, S. MAYER and K. PoLTHIER: Stahl
u. Eisen, 93(1973), p. 1

il w, RREM, BEEX, K GV &
W, 62(1976), S39

C. E. Capes and A. E. MciLHINNEy: AIChE
J., 14(1968), p. 917

TR, HILER : gk, 64(1978)4, S29

— 39 —



