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Abstract: Two coals which have a quite different properties were selected to compare the combustion characteristics
in a cyclone combustor. The capacity of the combustion test rig is about 75kW and total volume is 5.7 liters. The pulve-
rized sample coals are well burned from fuel rich(air ratio 0.4) to fuel lean(air ratio 1.6). Two different property coals
show quite different patterns of ash collection in slag pot, dust separator and combustion chamber. Combustion tempera-
ture of subbituminous coal is about 100°C lower than bituminous coal at the entire region, and in case of bituminous

coal, hot spot appeared at the lower part and axial line of the combustion chamber.
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Fig. 2. Schematic diagram of test facility.
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Table 1. Proximate Analysis of Sample Coal

Item/Name of Bituminous | Subbituminous
sample coal coal
Moisture( % ) 6.91 14.58
Volatile matter(%) 25.86 35.60
Fixed carbon( %) 50.52 34.75
Ash(%) 16.71 15.07
Heating value(Kcal/kg) 6550 5344

Table 2. Ultimate Analysis of Sample Coal

Item/Name of Bituminous | Subbituminous
sample coal(%) coal(%)
Carbon 69.03 58.95
Hydrogen 4.27 4.38
Oxygen 7.79 20.00
Nitrogen 1.45 1.24
Sulfur 0.75 0.36
Ash 16.71 15.07
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Table 3. Combustion Test Conditions of Subbituminous Coal
Coal feed rate Air feed rate(at 15C)
Pri -
Air ratio Feeder controller rimaty & 2nd air flow
kg/H RPM Compressor pressure Flow rate rate(Nm?/H)
(keg/cn?) (Nm*/H)
0.4 12.0 240 3 5.82 23.1
0.6 12.0 240 3 5.82 37.7
0.8 12.0 240 3 5.82 52.3
1.0 12.0 240 3 5.82 67.0
1.2 12.0 240 3 5.82 81.6
1.4 12.0 240 3 5.82 96.2
1.6 12.0 240 3 5.82 110.8
Table 4. Combustion Test Conditions of Bituminous Coal
Coal feed rate Air feed rate(at 15C)
Air ratio Feeder controller Primary air 2nd air flow
kg/H RPM Compressor pressure Flow rate rate(Nm*/H)
(kg/cm?) (Nm’/H)
0.4 11.7 180 3 5.82 28.7
0.6 11.7 180 3 5.82 46.1
0.8 11.7 180 3 5.82 63.5
1.0 11.7 180 3 5.82 80.9
1.2 11.7 180 3 5.82 98.3
1.4 11.7 180 3 5.82 115.7
1.6 11.7 180 3 5.82 133.1
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Fig. 3. Combustion temperature at the region I of

subbituminous coal vs. air ratio.
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Fig. 4. Combustion temperature at the region IV of

subbituminous coal vs. air ratio.
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