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Measurement of Effective Thermal Conductivity of Coke
Akito Xasar, Takeaki Murayama and Yoichi Ono

Synopsis : Effective thermal conductivity of coke was measured in the temperature range from 100°C to 1400°C by using the laser
flash method. Effective thermal conductivity % of coke increased with a rise of temperature, and decreased with an
increase of porosity of coke. The effect of radiation in the pore of coke on the value of effective thermal conductivity of
coke was very small. The following equation was obtained for effective thermal conductivity £ (W/m-K) as a function

of temperature 7 (K) and porosity ¢ (—) of coke.

k= {0.9734+6.34x107® (T —273)} (1—&??)

Key words : coke ; effective thermal conductivity ; laser flash method ; porosity.
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Fig. 1. Thermal diffusivities of coke and coal.
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Table 1. Physical properties of samples.

Thickness Bulk densit Porosity

Sample No. 10*m) (ll()akg/m’) y ( 8) y
1 1.94 0.982 0.496
2 2.00 0.895 0.539
3 2.08 1.11 0.526
4 1.80 1.07 0.543
5 1.41 1.08 0.500
6 2.08 1.02 0.528
7 1.98 1.09 0.528
8 1.98 1.03 0.556
9 1.99 1.05 0.507
10 1.83 1.19 0.422
11 1.78 0.928 0.597
12 1.91 0.952 0.544
13 1.74 1.17 0.378
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Fig. 3. Schematic dlagram of main part of apparatus
for measuring effective thermal conductivity of
porous solid.

2Im



. 22

$% & $8Vol.79 No.i

AREV ZILE LoD v —F =R PRBENE A>T 320D
TRe»rtFHz, UFOHETERYIT-o. 7, 4
S CBENPEBE LR, 2OASREENTHCAS
=2 NTHEH LI, 7, BRI AP HEHL
1o MEOHETRBE EHCASRZIZA 2 i b 5K
RE v —F =KW AR 2 ERBE, Bl 0 TR b
BEHVBREMICS LN L 3L, HL, BEROE
3120.00mmTH 3, HERDOES ZHRBOES T~ T+
53, BEOBYEEEDI3200~1400 k T70~100W/mKT
HY, a—220BREEL D 1 ~2HKs(, AEIHS
DIEFIEPLIL D3 DT, A+ ASHKDES 2R D=
3L LI IBEIEDHIZE CPt-PtIS%RhBE N 2 H L 7
ROBY — DB H L EHELLND, 21, HIEEE
TRBEHHMEEIZ L 28 — 2O WrEME L H 5, L L, B
BXTOEH0. 1mm & /NS {, F2EEREHRBE-T T L5
HIRECHEZLESEECET IO UET 2RO 2 %
ORFRNIZIEEE T A6 1T, Lo ER/h3 v EHEL
bNd, LIcH-T, 206 DRIIERIIITHO L 572,

% f2BIE IR, 100°C 6 1400°C % T, 100C BIFRTIT- 12,
72100, MBI IR D NIRE T T T2,

3. REBEREKIUEE

27, IBEEMEBROWMERREL 74 v 7 4 Y IZHROD
—# % Fig. 412777, Fig. 4% b 5H1E & FHEMIIZ L —F
LT3ty bhs,

Kz, EARIDa—2 2 (No.1) DB MNEMZEE DIRE
AFED—Fl % Fig. 542, N2 —2 2 (No.7) DHE
BYREE ODEEKREMND 1 #l# Fig. 6127 $, Fig. 5, 612
IXHAT G OMEV#HFC L 12, Fig. 5, 6& b, HIEMIZ850C
FCWHAG DMED ERIBEDMETH Y, 2L LOBET
BEORERECHBEZ LD DD, 12, AMEEHE
BIBEO R LML TH b, AT S DE L[
CEmZPRLTV 3,

ZILERBEROF B EEOWENX L L TEHFAF DR O’
SAfAINE, HAOHERIAILZHAE LIREL T
Hy, [ILOMP Y HAPFHFEINTORO LI REDT
HHY, IITREHOFENBCEEOWMEXEHT &
5 LREL TUTOME 24T 12,

37, HHAOHEER P H - THIBEEE - BT T KRS
DB, EHOMRERXE (3)RIRT,

k(1 s er
ks_(l & )+ 1-—_61/3_'_k—-§1/3—”7 (3)
F hrd
e (5)(25%)

22T, kREROBREE, k -RREOBZEE, h,
EREHEBRE, d 3 XILERE, c3XIERTH B, £ 12,
(3) R DBGHEEMRE 7 X EFREOBBHELY E,
B¥TET5LE, (4H)RTH3hB,

80 T Y
70 1
—~ 60 [ 1
= 50 I No.1 .
700°C
40 Dots : Measured |
Line : Calculated
30 1 1
0 1 2 3
Time (s)

Fig. 4. Relationship between 7° (¢) ’ and time.
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