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Estimation of Thermal Diffusivity of Solid Part of Coke Based on Image Data

Kouki Nistioka, Takeaki Muravama and Yoichi Ono

Synopsis : The ratio of thermal diffusivity of solid part to effective thermal diffusivity V(ds/ @) was estimated by computer
simulation of heat transfer using the image data of microstructure of a sample. Based on the fact that the value as/
@ is characteristic of structure of the sample, the thermal diffusivity of solid part of coke was estimated with the value
as/ ae and the effective thermal diffusivity ae measured by LASER flash method.

The temperature dependency of the estimated thermal diffusivity of solid part of coke was almost the same
irrespective of the kind of coke. The estimated thermal diffusivity of solid part of coke was approximately 4.0X107®
(m?/s) at temperatures below 1000K, and it increased as temperature rises at temperatures higher than 1000K.

Effect of the accumulative thickness of carbon mesh plane Lc on the estimated thermal diffusivity of solid part of
coke was found to be insignificant.

Key words : coke ; thermal diffusivity ; pore structure ; image processing ; heat transfer analysis.
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Table 1. Coke used in this work.

Horizontal Estimated
Sample| P x 102 ¢ (o d(um) L. (nm)| distance from | career temp. | kind
(kg/m?) tuyere (m) (K)
C1 1.95 |50.1 1109 | 1.88 E— cbQ
c2 1.88 |48.7 | 242 | 1.60 — - CcDQ
C3 194 (542142 | 1.79 I E— Wet
C4 2.34 |55.4|140 | 9.97 0.8 2093~2383| Core
C5 213 [51.9 267 | 4.02 2.75 unknown | Core

CDQ: Dry Quenched coke
Wet : Water Quenched coke
Core: Core coke

ik 8466 HI19H T4 PIK 8 118120 FH (Received on June 19, 1996 ; Accepted on Nov. 12, 1996)
% JUMREEREERRA (Graduate Student, Kyushu University, 6-10-1 Hakozaki Higashi-ku Fukuoka 812)
% 2 JWNKEET 28 (Faculty of Engineering, Kyushu University)

7



# & $8Vol. 83(1997)No. |

2 SUPC3REAR2—27 AT, C4 LC5 LN a2—
ZATHBE, C4ECERPION G DIEBEN R 2, REW
HPHOMAERL VESLAXEAR I 2 — 2 2AD/NS L, S
CHa2—27 232D 2 ~5f5DME%R LTV 5, THHITL
BdpldC2 LEC57C1, C3, C4 DIk L 2 215DMEF R
LTv 3, Afl¥Eel348.79~55.49% OHFH O % L 3 ,
2.2 BEHOBYRILEEDAEE

2— 27 ZDFNEGEREORE B aent LTIE, TFHo0
DRZEE 1 X10°Pall FOMRATER T S 2 50T, Fia
P LUBKDOBRERBET Y —F—7 5 vy ooz bAEL
RHEERHCTI,

3. YZalb—rarvoFRE

3.1 JRIE»

2RICOBILE R 2 5, x>, y*, Wt i3
W u* (x*, y* "), ABEEE a2t T2 L, (1)
ANTHiLibN B,

ou* 2%u* 2u*

a;* :a’é[ ax*z + ay*z ] .............................. ( 1 )
T ¥—_X w—_Y x— U Uy * ae® trer
- ;/Ca X LTef’ y Lref’ u ul_%, Ae —Lrefz y

tr= tfef TH Y, L/ RBRES, w2 WML, uldx= 0

V=T 5y okl k 2 EMBIEEE ORI E DD
HEOWRE LA IO TVEKTH DT, atldERKLELT
ZELX AL, (1)R#ADIA*X—2 (Alternative Direction
Implicit Scheme) iz & W ZHMbLL > I av—2 a3 #47»-
oo EEF—XOEFERFIHEETLE 11 SIS ¢ 5 2
il BRI -k Iarv—ya YIClARATS,
3.2 BR&EH

YIiav—varReToRMPeERTILL TiT- 12,
YIav—a VRFOEREMSS L OIS EIRRIRT
BYTH 5,

- . ou*
o * = i~ A —7 =
y*=0, y*=0.829{235\>T ; Sy =0
1= aa . ou* _
x*=1iFHT ; '*59‘67—0 ......... (2)
1*=0, 0<x*<1iZ¥L\T; u*=0
t*=0, x*=0lZ&x T ; u*=1

COERAFRMEFig. 1l CRT . T bbb, b5 —FRLHE
BURFINTVIcRE O 2, MHIREL Y b
D BIRE, HERMBT A2 L CHYT S, Licyio
T, BUIHAENCH L TE» LA CHNDZ LIz 3, C1 2
— 27 ZADEI§T — % O—Fil % Fig. 2 \27% T, 2 12Fig. 2 # Al
T Iar—32a r2IiT0E 6 NIZIRE 546 # Fig. 3 (3R
¥, Fig.2 DA, B, C¥ k 'D#»'Fig. 3 DA, B, C¥x L D
AL T 3,

0.829

; kY e A )
B i - : ‘lﬁ \._"g= l_._400“m,_[ C

~ Fig. 2. Image data of C1 coke.

Temperature (-)

Fig. 3. Temperature distribution of C1 coke obtained
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Fig. 4. Diagram illustrating relationship between
thermal diffusivity and effective thermal
diffusivity.

Table 2. Relationship between as and a. of samples.

Sample | a/a. ()
C1 4.03
Cc2 3.88
c3 4.02
C4 4.95
C5 3.83
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Fig. 5. Comparison of thermal diffusivity of solid

part of C1 (CDQ) coke estimated in this work
with one by Kasai et al..
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Fig. 6. Comparison of thermal diffusivity of solid

part of C2 (CDQ) coke estimated in this work
with one by Kasai ef al.
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