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Development of the Carbonization Simulation Model with
Consideration of Coking Mechanism
Synopsis :

A simulation model which enables the estimation of the carbonizing condition in a coke oven in view of
both coke qualities and heat transfer, is proposed. The validity of the model is confirmed through both

laboratory—scale and actual-scale coke ovens.

The features of the model are described as follows;

(1) Density variation in the coal and coke zones across the oven width during carbonization is consec-
utively calculated and used as an input value for coke quality estimation and heat transfer calculation.

(2) Porosity, micro—strength, and graphitization during carbonization are consecutively calculated
and used as input values for the estimation of coke strength and reactivity. Coke strength is estimated with
consideration of the effect of structual defect which may be caused by the incomplete bonding of coal

particles.
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Fig. 1. Simulation model of the coke oven.

B 57 £9 A LEEARLR THE Trans. ISIJ Vol. 23 (1983) Nos. 5 & 6 w— B
PBFn 58 £ 2 A 25 H52{+ (Received Feb. 25, 1983)
* BREBITEM)PREMTEHBEBHR v & (Hasaki Research Center, Central Research

Laboratories, Sumitomo Metal Industries, Ltd., 16 Oaza-Sunayama Hasakimachi Kashima-gun

Ibaraki pref. 314-02)

— 60 —



22— ALBERYERB LI CEE T LVORE 359
Coal Charging Carbonizing| | Oven
properties conditions |[{condition conditions
y { [ f }
. {|Volatile|| _. . [I1Bulk oisturel| Wall . Brick con-
eactvv% m attejIID'IGMt'on density| (& Temp. || Temp. Width ditions
C I N N | | I ]
ra
Coke. 1 L Model of heat
density r 4 transfer
Micro- . Crystallite Heating || Coke .
strength Porosity Iﬂze rate temp. [ ¥
J J I_r__l
DI b=~ SIR WLR Heating pattern Fig. 2. Construction of the
simulation model.

H(DRRTEEFERC D L5WT, BEHAROE
EEXBRRIEL, BBGIEL 2 — 7 2RBEHEDOANE
ETBHLDTHSD.
Weoi— W, :
ZZTC, pi BEOHEFY 1 OBWE [kg/l]
Wit 3EERD> 1 wEAIRI-ARDO 2 — 2
AL [kg] '
Woi: &> 1 X vimHT 58RO 2 —
7 2{b& [kgl
Wi : &S L WiRAT 5 7 A2 IR H
b= — 7 2{kE [kg]
Vi: EIE S i oK (1]
e a2 — 7 ZADERIEER [—]
EER(D)RTHES BRI (2) R RTRES
BRFPDp & LTHWS.

T 0 T
Cpp 3 = aX(l H)—q ..................(2)

T, Cp: kB, p :HE, 1:BREE, ¢: NS
B, T:{RE, ¢: B, X fEREE
FR()ATHBEIWLEER, =2—-27A2A0HILE
(pc)) W TRILE(Pi=1—pi/pci) CE L, BE#H®
TRLicz— 7 AD0BER Y ORGHHED AJIE LT
5. IHOREBEHEGE»BE RS 300~500°C kit 5
MBGEEWY, FARBEEZOOFTEANEEL LTH, ¥
REEX— 7 20HELE L <1 7 e BER XU BRHIL

EREYOANEE LTEHAIhS.

CDXHRLTEEFT AT, PEHAOLERTY
a2 — 7 AGWE LIZEEO T SEFCHE TS Z L5
BEThH5.

2.2 EFILOEKREM
2.2.1 EBEHE=FTL
AiEt (2) Rk, FRIHE e BEEF RO AR 72
PO BEECEEIND DT, ARND2— 7 ARLE
{EL T BROBBEICHER T 510, %< OIMELE
RAarEETHLERDS. T TEAETFATHERL
FeBWIMEEDEL D T & KB XU RLE D ADE Y Fv
FECOWTE T gl 45,
(A) BHHEMEDIR H ]\ ik
OEFE - RANHEER 2-2-2-()rrnd.
@t Ehs X U BRER :
i) AR B2 — 7 AR DETCORIEEEEGD T
H#EARBE IV 2 — 7 ABYHEEGE L&
o LicBEE R 2T, W ohoHgm®
N ENTE, KeF ATk o v Tk
AGROSKIN DLW ORIEME, ¥ BRERICDO\WT
REHOPONEEREER, EELDa—7 A
W THIE Lic s X O BT EE L HAE
b, Fig. 3 R TEREXH WS,

a 1.0 2.5 130
— Present work 25
08l ~” Miura. et al 20 2 .
3f -~ 5~ —
= ﬁp ’ELJ%Z-O <
X < 5 0.6 15 8§72 .
* [ "] T L I3
oW e S c = 1.6 =
Y 10 8% 2
~ o 0 0. 0 -3 £
) o= g3
1+ [
0.2 05 £ Jos
oL 0 0 A0

1 | i
0 200 400 600 800 1000
Temperature (C)

Fig. 3. Specific heat and thermal conductivity
of the charge.
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Fig. 4. Specific heat and thermal conductivity
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Fig. 8. Relation between heating temperature
and shrinkage of coke during carbonization.
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Table 2. Properties of the charged coal.
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