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Combustion Performance Test of Syngas Gas in a Model Gas
Turbine Combustor - Part 1 : Flame Stability
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ABSTRACT

This paper describes on the flame stability and combustion instability of coal derived
synthetic gas especially for gases of Buggenum IGCC in Netherlands and Taean IGCC in
Korea. These combustion characteristics were observed by conducting ambient-pressure
elevated-temperature combustion tests in GE7EA model combustor when varying heat
input and nitrogen dilution ratio. Flame stability map is plotted according to the flame
structure by dividing all regimes into six, and only regime I and II are identified to be
stable. Both syngases of Taean and Buggenum with nitrogen integration corresponds to
regime II in which syngas burnt stably and flame coupled with outer recirculation flow.
Stable regime of Buggenum is larger than that of Taean when considering only H,/CO
ratio due to higher content of hydrogen. However, when considering nitrogen dilution,
syngas of Taean is burnt more stably than that of Buggenum since more nitrogen in
Buggenum has negative effect on the stability of flame.
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Table 1. Syngas Composition of Buggenum

and Taean
Co?rilggji:on Unit | Buggenum| Taean
Ha % 123 | 12.7~129
co % 248 | 313~315
CH % 00| 00~0.1
N %o 420 | 50.6~50.8
O % 08| 02~04
H,0 % 19.1|  42~45
2l % 06| 02704
H,S % 0.0 0.0
Sum % 996 100.0
LAY MINT | 446 | 535~537
H/CO % 496 | 405~406
Mole fraction of .
combustivle gas | ° 37.1 | 44.1~44.3
Ng e_quivalgnt o et | 555505
dilution ratio
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