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ABSTRACT

KEPRI is developing a Korean type coal-gasification system and the scale is 20 ton/day. Prior to this
pilot plant, a 1 ton/day class gasification system will be used for pre-testing of several coal types. This
paper introduces the configuration and design conditions of this 1 ton/day class system, presenting the
gas/coal ratio, oxygen/coal ratio, cold gas efficiency, CFD analysis of gasifier, and others. The existing
combustion furnace for residual oil was retrofitted as a coal gasifier and a vertical and down-flow type
burner was manufactured. Ash removal is carried out through a water quencher and a scrubber following
the quencher, and the sulfur is removed by adsorption in the activated carbon tower. The gas produced
from the gasifier is bumed at the flare stack. In this paper, the results of design conditions and initial
operation conditions of 1 ton/day gasification system are compared together.

KEY WORDS : 1GCC(& &7} A8k 2-3bab A, Gasifier(7F2~3}17]), Quencher(%2] §Z}+71), Scrubber(s54]
F217Y), Cold gas efficiency(7F2~ E-&), CFD(computational fluid dynamics; 1 AHTA| &)

Nomenclature

MW : average Molecular Weight (kg/kmol)
LHV : lower heating value (kJ/mol)
HHV : higher heating value (kJ/mol)
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Fig. 1 Configuration of the | ton/day coal gasification system.
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Table 1 The detail specification of Shehua coal

Moisture 12.83%
Proximate Volatile 27.65%
analysis Ash 8.73%

Fixed carbon 50.79
Carbon (C) 75.35%

0,

Ultimate Hydrogen (H) 4.13%
Nitrogen (N) 0.83%

analysis

Oxygen (O) 10.84%

Sulfur (S) 0.12%

High Heating Value (kcal’kg) 6,880

Size of coal less than 200mesh
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Fig. 2 Flow diagram of heat & mass balance of design condition.

Table 2 The gas compositions according to the pipes of Fig. 2
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#pipe 1 2 3 4 5 8 9 12 14
N, 0.4729 0.0033 0.2062 0.7729 0.7444 0.2098 0.2031
0, 0.5271 0.0376 0.2075 0.1538
H.0 1.0000 0.0190 0.0208 0.0101 0.0335 0.0039 0.0356
C(s) 0.6960 0.0000 0.0000 0.0000 0.0000
H, 0.2275 0.2197 0.2235 0.2164
S(s) 0.0004
Si0, 0.0161 0.0125 0.0013 0.0127 0.0123
Ar 0.0092 0.0086
CO, 0.0152 0.0003 0.0584 0.0154 0.0149
Cslls 1.0000
H:S 0.0003 0.0003 0.0003
Cco 0.5253 0.5343 0.5173
MW 30.11 18.02 11.44 22.74 28.85 2937 22.82 44.10 22.67
LUV 0.00 0.00 318.63 201.96 0.00 0.00 205.43 2044.22 198.92
HHV 0.00 0.00 329.48 211.64 0.00 0.00 215.27 2220.19 208.45
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Fig. 3 The CFD analysis of design condition of the 1 ton/day gasifier.
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Table 3 The gas compositions according to the pipes of Fig. 3
#pipe 1 2 3 4 5 8 9 12 14
No 04729 0.0033 0.1844 0.7729 0.7515 0.1920 0.1901
O 05271 0.0376 0.2075 0.1484
HO 1.0000 0.0190 0.0487 0.01061 0.0280 0.0094 0.0193
C(s) 0.6960 0.2627 0.0000 0.2735 0.2708
Hp 0.2275 0.1486 0.1548 0.1532
Ss) 0.0004
SiO: 0.0161 0.0140 0.0014 0.0146 0.0144
Ar 0.0092 0.0087
COy 0.1046 0.0003 0.0619 0.1089 0.1078
CH;4 0.0081 0.0084 0.0083
GHs 1.0000
HS 0.0004 0.0004 0.0004
8] 0.2285 0.2379 0.2355
MW 30.03 18.02 11.44 21.48 28.85 29.46 21.63 4410 21.59
LHV 0.00 0.00 318.63 210.62 0.00 0.00 219.39 2044.22 217.15
HHV 0.00 0.00 329.48 217.88 0.00 0.00 226.96 2220.19 224.64
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Fig. 4 Flow diagram of heat & mass balance of initial operation condition
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