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Effects of Measuring Method on the Effective Thermal Diffusivity
of Packed Coal Column during Carbonization

Takatoshi MIURA, Jun FUKATL, and Shigemori OHTANI

Synopsis:

The effective thermal diffusivity(kess) of pulverized coal is measured by two different methods;one is
“continuous heating method”, and the other is “modified periodic heating method’’ in which the continuous
heating is overlaid with periodic heating. Results with each method are similar in the temperature lower
than about 750K. Above 750K, the temperature dependency on kerr is different at each method. The
estimation is made on the measurement errors based on the temperature dependency of thermal properties,
the heating rate and the endothermic reaction by numerical calculation. It is found that ge¢s is measured
with high accuracy by modified periodic heating method. &e¢; is characterized in three temperature regions
between 400 and 1 100K ; in the first region, ke¢¢ is constant, in the second, kef; increases rapidly with
temperature and in the third, x.sr increases slowly.
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Fig. 1. Measuring principle of periodic heating

method.
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Table 1. Calculation conditions for numerical

experiment.
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Fig. 2. Variation of relative error caused by a

and B with temperature —con tinuous heating

method—.
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Table 2. Effects of specimen size on temperature
difference between center and wall side (B=0.05

k/s).

6
foily 0139 0.278 0. 556 111

a[m] 0.005 0.02 0.005 0.02 0.005 0.02 0.005 0.02
40 [K] 2.25 36 1.13 18 0.56 9 0.28 4.5
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Table 3. Measured results of effective thermal
diffusivity for five kinds of coal.
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Hongay Itmann yella hong  Valley
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Maximum fluidity
tledeerature (K] — 757 733 715 707
Solidification
temperature (K] — 773 771 749 727
papp [k § 880 840 841 850 851
Koy X 10 [m’/s] 1.24 1.07  0.858 0.872  1.02
£epX 108 [m?/s] — 1.71 253 169 1.90
9., [K] 757 731 676 692 704
8e, [K] — 79 782 779 798
A;x10? [-] 9.56 —1.64 —7.29 —3.29 12.2
[—3 2.93 427  3.23 407 3.32
e2x102 [—] 0.49 0.18 4.24 0.30 0.89
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