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Mechanism of Moisture Transfer across the Oven Width at Early Stage of Carbonization
Hideyuki Kunivasa, Tsukasa Cukata, Kunihiko Nisuioka and Keizo Inoue

Synopsis

: In order to clarify the moisture transfer mechanism, moisture distribution across the oven width at the early stage of

carbonization has been investigated using the test coke oven with the upper heating wall. There is a region having a
maximum moisture content below 100°C because of moisture condensation. Subsequently, as temperature is elevated
close to 100°C, remarkable moisture vaporization has taken place so that the moisture in coal decreases rapidly.
However, there remains a little moisture in coal beyond 100°C.

Two dimensional coke oven mathematical model was hence updated by introducing this moisture transfer mecha-

nism.
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Fig. 1. Experimental apparatus.
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Table 1. Property of the blended coal.

Proximate Max. fluidity Total dilatation
analysis(d.b.,mass%) MF (%)
Ash VM FC (log ddm)
86 264 650 2.69 70.8

&2, RCICEEEESE, M, B400mm, FIFOIFME I xF
WY A2 E3M2255mmT DY, EHEER» LDERIIL BE
WD & DINEE R 2 12D BB KGR Y 2 2 %, AR
DHF Y U RIT S5 e IZ40mme DY Y Y IHLEE
BWIZRU T 5,
2.2 EEBREH

JEX X Table 1 123 T ECAR ¥ BAIRIKST 3 ~10mass%
DFTENE, BHEEET00~800kg/m3 (FZHR R ILHE) D Fr &l
FHE L TR EAS O LI R ERR 2 1140°C T AT »
120 B OETRIR ZBIBT 5 10D CHEEHFOHLET
EEERE L Y 0, 56, 113, 168, 224mmODHLE TEEFT D
JR & PR & JE L 72,
2.3 REHE

VRO MBEE CTRE L FEOMERNRSESMIE, 7
BABEBICRU I Y 27 FLCAE27.6mm g D E
AREN 24 7 R IR ERF IR I A L THRALL, Ry
A7ORFPIWOBCThHREPLI0GEILIZ, 2L TENE
VDD EIED D AR ZFEERICE L, 107°CT 1 RERI3ZHE L,
WIRRIROBEXE I YRkGRFRD I,

3. RBREREEER

3.1 KHPENEFRFEIL
3-1-1 HFE ok BRI

EEETI0ke/m3, FEARKSE 8 mass% T DIFIEH M)
IR B A DREBFEALB # Fig. 2 (2R T, X R ORI 2 A
ARG #RL T 3, BRAEKRKRDUSMBEEMIZFAET 28
SAEPLOK & 2 LB L 2 1, RPMIOBTIEDLO/N S
CARIB CRED LEEET 5 109, BB EARKG LV
Nk Y L ARMEDEL B A EET S, FLT, %
DY —ZALEEEM L b CRTAFRECBEIL T D»
6 s, BAKRDENIRPECRESR, Tbb, R
thT100°Clz BHE L BRIL /R ZRSUL R UL D EAAC L b @i
Al~FEL, ZA~THEHBRL T D, C—=28a5010
LIl b SEIIZRGREDEA L T,
3:1-2 ATELLEOK>EERFEL

EERET30kg/m?, ARG E 8 mass% DFIT, INENHE
& 9 113mmiti s T ORSDBDOBRRZE L% Fig. 3 12/R T, 2
DGR, LEYIZIEEER L L b kG RBEMT 557,
LTHE L 22100°CRIZERE AT 72 {, 100°CLL T DS - B,
KRFE R RT EHFEET 5 2 LHFER I N, 2D,
IR BRI LiE, 100°CHfE T RIS T 5 23, —&

50

15 L I 1 [ I 1 1 1 1 ] 1
Density:730kg/m3 =
: 50min- 107min :
£ 10
2
E -
g L
[=]
= 5k
0 100

Distance from wall(mm)

2. Change in moisture distribution across the
oven width during carbonization.
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Fig. 3. Relation between temperature and moisture
in coal layer.
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Fig. 4. Effect of moisture of the charged coal on the
variations of coal moisture across the coal

layer.
200 T T T T T T
E Density:730kg/m3
p, - -
S
-
L
g 100} -
£
'n
8
E o ]
0 ] 1 1 1 1 1
6 8 10 12
Initial moisture(mass%)

Fig. 5. Relation between the charged coal moisture
and its duration time up to 100°C.
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Fig. 6. Effect of the bulk density of charged coal on
the variations of coal moisture across the
coal layer.
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Fig. 7. Change in temperature at the oven center

during carbonization.
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Fig. 8. Mechanism of moisture transfer in coal

layer across the oven width.
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Fig. 9. Two dimensional simulation model of the
coke oven.
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Fig. 11. Calculated moisture distribution in coal '
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Fig. 12. Calculated temperature at the oven center.
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