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Abstract— Numerical analyses for temperature profiles and heat loss calculation in the coal
gasifier that is consisited of several kinds of refractory have been carried out. In order to decide
proper methodology for engineering design, one dimensional theoretical analysis and two dimensional
conduction analysis in addition to the three dimensional conjugate heat transfer analyis have been
carried out. Results of the numerical analyses were consistent with experimental data in quantity as
well as in quality. Considering the accuracy of solution, numerical convergence and calculation time,
analysis results exhibt that two dimensional conduction analysis is fairly good approach for
engineering design. However, appropriate temperature profile at the inner refractory wall, which is
essential as a bounday condition for numerical analyis, should be given. Numerical solutions show
that the total heat loss from 3 ton/day-class coal gasifier is about 1% of the design thermal input.
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Fig. 1. Schematic diagram of the 3 ton/day-class coal
gasifier.
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Fig. 3. Contour plot of temperature by conduction
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Fig. 7. Temperature profiles along the radial direction
at the 13 cm distance from the inlet.
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3}7] &4 Alell= AREFslakelvt sk ol A |gle)
AP Y- 71 A9 EE LEREE A FAdSA K
Aot 2AEAE et & AR HoRkllA
FA AT FFE2 R {x]Erh Table 12} Al4HE o
ojghd, 7haslrl AARQL 307]34Elell A 3E/ Tl
Bo)| FolE & Hrke] & 5154 ouA]e] oF 1%(LHY
6000 kealkg 7]E-2.2, F9l5H= FdT2 872kW) A

Table 1. Comparison of total heat loss from 3 ton/

day coal gasifier. (unit: kw)
Under  Sidewall of Qver |
slag exit reaction zone gasifeir exit

Analytical N/A 7.43 N/A N/A

solution

Conduction 1.03 6.43 2.08 9.54

analysis

Conjugate 0.89* 5.12 2.30* 8.31

heat transfer

analysis

N/A: Not Available.
*: Result of geometry simplification.
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Fig. 8. Velocoty vectors in the gasifier at the cross
section of (a) near inlet, (b) 30° rotation and (c) 60°
rotation from the inlet.
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