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Temperature Field Simulation of Fuyu QOil Shale Pyrolysised by
High Voltage Industrial Frequency Technology
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Abstract; Using the high voltage industrial frequency current to heat oil shale, the plasma
channels can be formed in oil shale. The in-situ cracking of oil shale is realized by heating the oil
shale with the generated plasma and the carbonized inner surface of the conductive channel. In this
paper, a three-dimensional coupled model of oil shale was established by finite element analysis
software, and the distribution of temperature field during the high frequency oil shale pyrolysis
was obtained by numerical calculation. When the voltage is 1 000 V and the current is 5 A, the
temperature at the center of electrode, after 6 minutes heating, reached 597 C, and the
temperature at the areas around the electrode 30 mm away reached 347 C, meeting the pyrolysis
demand of oil shale. With the increase of current, the increased temperature of oil shale during the
same heating time showed a steady rise, and the range of effective pyrolysis also went up.
According to the results of numerical simulation, using the high voltage industrial frequency to
heat oil shale can gain a fast heating rate and high energy efficiency.
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Table 1 Proximate and element analysis of Fuyu oil shale
Tolk g CRlIES R TLRIT
W% H/m
W/ % Wi/ % Wi /% Wi /% Wana/% Wayn/% Wyg/%  wy/%  wo/%  wy/%  wg/%
466 3. 68 70.07 20.99 3. 68 3.97 5.36 89. 08 7.632 5.76 0.29 0.975
481 3.75 68.71 21.37 3.75 4.16 5.85 86.47  7.271 4.96 0.34 1. 094
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Table 2 Thermophilically properties and electrical properties of Fuyu oil shale

SHEH e
ve  mmsmg LSRR e e HIE bt
F-m FAE T A7 T J/(kg-K)
31l 3l 3l 81l

25 1.19 1.12e -10 0.6155 0.509 5 0. 88e8 1. 60e8 2206.0
150 1.22 0.93e -10 0.695 1 0.550 6 1. 50e6 0.91¢7 2004.0
250 2.16 1. 00e - 10 0. 406 8 0.3282 0. 88e6 1. 10e7 1733.0
350 1.24 1.14e - 10 0.363 7 0.3369 0.20e6 1. 00e7 970.7
450 1.37 0. 80e - 10 0.356 8 0.3320 0. 50e5 0. 80e6 1187.0
520 1.68 1. 40e - 10 0.2324 0.2177 0.20e4 0.77e5 1033.0
550 1.58 1. 60e — 10 0.208 8 0.1797 1000 0. 24e4 764.0
600 1.40 1.25e -10 0.1845 0.1633 600 1000 738.2
700 1.49 1.15e -10 0.156 4 0.153 1 100 100 365.4
750 1.37 1.10e - 10 0.1573 0.1540 0.1 0.1 353.0
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Table 3 Specification of oil shale and electrode
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Fig. 1 Building 3D models and mesh generation
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Fig. 2 Temperature monitoring curves and cloud picture in oil shale
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Fig. 3 Temperature distribution on the monitoring curve in oil shale
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Fig. 4 Temperature variation and heating rate of oil shale under different current
(a)—I=1A; (b)—I=2A; (c)—I=3A; (d)—I=4 A; (e)—I=5A; (f)—THRHEZE.
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