$ & $R Tetsuto-Hagané Vol. 86 (2000) No. 11

L—ZXYIAAICEITZa—7 ZAOBMELEE

LL1ve]

Fir* - hiEp m*

Mechanism of the Degradation of Coke Size in Raceway

Hideyuki YAMAOKA and Kaoru NAKANO

Synopsis : Experimental and theoretical studies were made to clarify the mechanism of the coke size degradation inside raceway and following results

were obtained.

(1) The mode of the coke breakage inside raceway was surface breakage and the fine generation rate could be estimated as the ratio of

the impact energy on coke inside raceway and the fine generation energy per unit mass.

(2) The impact energy charged on coke inside raceway could be calculated as the kinetic energy transfered from the blast to the coke

particles through the hydrodynamic interaction and the fine generation energy could be estimated through drum tests as the ratio of the ener-

gy charged on coke in the drum to the amount of fine generated.

(3) A mathematical model was developed with the help of the population balance theory usually used for comminution processes in the

field of powder technology, which could predict not only the fine generation rate but also the coke size distribution inside raceway.
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Fig. 1. Experimental apparatus.

Table 1. Properties of materials used in the experiment.
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Fig. 2. Relationship between penetration factor (P) and
raceway factor (R,). ‘
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Fig. 3. Relationship between penetration factor (P) and
raceway facter (R).
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Fig. 4. Coke size distribution observed in the raceway ex-
periment.
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Fig. 5. Relationship between blast energy rate and fine
(-1 mm) generation rate.

3. L—ZAYIAICHIIZO—7 AOBERR
DOEFIVE

IINFE-NFT LV ADOR[APLELV AL ALIZBTS
a— 2 2A0MLBREEHS 2, BMELZOSB TIER S
TOBRTFEAWRIZ BT RE 2L —- a VN TVRAE
FLEFHLTEOEFNMLERAT,

3.1 FRICEZ -V ANFOXREBIEAEICETST
FIX—=NFX

-4 2L — 2y 4 NTChERES L >D3— 2 2K
FRILOHEAA N L CTHEEL2Z, RKEFREL TWELH
Abhd0, NI EELZ T CREEETI5HE, T
N2 R I - IFERTOER, B Bk
OB OMUER, F8b5 JUREGES = F L ¥ —
CERIhBEEEZTEN, 22T, RHEBERICERT
RO RECER = 3 L X —LDISHITRTI -7 KD
HERO7Z-DICHE I NS DEREL, HVBEROHM %4
R 57-DICVEEIILE-2ROERT I LT —
[EMIEEFRTNL, BRI ALY -ELBOEREW D
BRI, LT kS IR TE 5,

W= (E—E)[E/M] «w++rvvveeessonnesssmnmmnmminisiieeens (7)

E 3RO MECEB IS XM B XL X —TH 5
A, HEIILFE—IZH LU TOROERICHE S S T 1L
F—DOUERLEULANOFSE L L, 512, HAKHEDS
ooBFRE LT EREBEZETE, XA1XHELN D,

R = QWILE/M] - +snvveeessnnsessonmmnsssnnnnssiiiinsiiinees (8)

ZZTEEL-BOERT FLF—[EMIE, HAVER
DR A B L T -0.1mm A 80% DT 5 7014
BEERIALFEF-LLTERIhD A FOLEREIEF
CL, RTFOWRENRERTHIETHS, 2IT, KTD
PRSI — AR SRR ICIRTE T 520, EEEMHSK

735 I



W 736

$% &8 Tetsu-to-Hagané Vol. 86 (2000) No. 11

Tuyere

(Collision)

La

Fig. 6. Concept of the model to calculate the impact ener-
gy rate.

EL B EVWEHTEI—EE:ELA TRV T, EXF,
BOEBEE S irt, BEERERIIHFT S L 4R
LT3,
3:2 BOERIRXILX—EL—RAYIAMANTI—Y R
PR EERAESE

BOERT XL F— 13 Eho@D , KV FOLEEE,
SR SN DA, 2— 7 2BEOFHIHC VSR TS F
T LR FHEARBRE R AT I LB TEBDT, O
I ABDER T AN —DEEIZEHTEI LA TE S,
IBIF 5 L BOBE, FILEREL ABOREZw, &Th
&, -2 2mb S EREERG 1 EERIC D% [2gLw,]
ERTEL, BIOERT AL F —[EMITRATHET 3
ZLENTES,

[E/M]=2W/(D(x)wd)':.2ndgL/D(x) ........................... (9)

ZZT, MEMETREREx2W2ICE 32 REE
BEHMR,IME S L0854, EXTE3HBOKLE - 1mm T
H57%, D) LT —-1mmlESL LML, Table 1 TN
L72EBRRARTHSDIB4EDISD T — & 2125t L T
B2, 5SBEU3SKIkgE HEZ N, T3 —27 2T 5K
YEFOHEEERE L THRE A TH S —F, $960kIkg?
EXIFRA — 4 — D & 5 7,

i, L= T ANTI— o ZHMF 2 EE L ER
WIZBIL T, (1) A TRL2EEEERZ T — 2 252
JEEETERLEART IRTTIED 55, BwEMSL — X
VLA FHORIEEAERT 20D ILX -0 2% s
BhEThiE, @R HEEZDLONEERTER IS L L
BEAOhAE W, 22T, L—AYXT A TI— 2 ZANERE
CRT TS EEMTEELE RS 57280, Fig. 6127R7
ETFLEREL =,

Thbb, I—2 2B L —-ZXYTANT, POH» 5O
TR E N TL — Ay T 4 BEAEHE L, BEPOREICR
LW ERES AT > T3 & L, 1 BOfERES) 5%
AHERLFIALF-DRANT T — 2 ZHL — 2 T 8BS

28

—_ T
“or ® DIss
=D6F o pisg ]
g
=
(53 | ) /’/ -
20.4 o o0
/,,’ 9
02F 0¥ -
9’
,/’6 . T
s °
0 Z 1 1 1
0 10 20
W (I/s)

Fig. 7. Relationship between impact energy rate and fine
(-1 mm) generation rate.
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Fig. 9. Coke size distribution in raceway calculated and measured.
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