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ABSTRACT

The increase of 1.5°C global warming above the pre-industrial level has directly caused large risks of
ecosystem and human life as well as severe changes in the climate. Electricity production in Korea is
achieved in a large portion(44% as of 2020) by coal thermal power generation during which it discharges
greenhouse gases, PM and nitric oxide responsible for photochemical smog in a crowded city. The
hydrogen enriched LNG is a powerful alternative of coal as a fuel generation because it emits less pollutants
and is considered a clean fuel for thermal power generation. In the present study, combustion analyses have
been numerically done on various mixed fuels of methane, ethane and hydrogen as a model of hydrogen
enriched natural gas in a gas turbine combustor. GRI3.0 kinetic mechanism which consists of 53 chemical
species and 325 reaction steps has been used to calculate steady and unsteady combustion process of
hydrogen enriched natural gas. Emissions, heat release rate and ignition delay time in a premixed flame
have been numerically investigated through post-processing procedure to simulate gas turbine combustion

in a thermal power station.
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Nz
LNG : liquefied natural gas
NDC : nationally determined
contribution
T o : maximum temperature(K)
LHW : lower heating value(MJ/m’) at
0°C, 1 atm
MW : molecular weight(g/mol)

249
IT : ignition temperature(°C)
FL : flammability limit
\Y% . axial velocity(cm/s)
0} : equivalence ratio
t : elapsed time(ms)
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Fig. 1. Gas turbine configuration.
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Table 1. Fuel characteristics for thermal power gene—

ration
Fuel type [MW(g/mol)| IT(°C) [LHV(MJ/m®)| FL(%)
H» 2 500 10.8 4~75
CHy 16 595 359 5~15
C>He 30 515 64.4 3~13
LNG 17.4 - 40.0 -
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Table 2. Mole fraction of each fuel composition accor—
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H; enriched(%) H, CH4 C,Hg
H, 0% 0.0 0.450 | 0.050
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H, 30% 0.150 | 0.315 | 0.035
H, 50% 0.250 | 0.225 | 0.025
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