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Numerical Simulation of Fuel Composition Effects on

Combustion in the Gas Turbine Combustor
Jaehyun Nam®, Jai-ick Yoh*!

ABSTRACT

Simulations are carried out on a partially premixed model gas turbine combustor.
Synthetic gas consisted of methane and hydrogen is considered as the working fuel and
the influence of hydrogen composition in combustor is investigated. For accurate
simulation of the swirl-stabilized flame inside the combustor, LES with multi-step
chemical kinetics is applied. Simulation results show that the flame shape and
thermoacoustic instability profile changes depending on the hydrogen content.

Key Words : Gas turbine; Large eddy simulation; Combustion instability; Hydrogen;

B oAele e Assge] WS R¥
& e Aasld da AEdeldel
AT S ThAEY An)E Q4 2 A
8 %, 93 AL o] Told glom e
49l 4L Fig L3} Pk,
el =, h |

Fig. 1 Model gas turbine combustor
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Table 10 2% At}

Table 1 Initial conditions in simulated case

Case A B C

H2 ratio (Mole fraction) 1 0.5 0

Equivalence ratio 0.48 0.552 0.573

Fuel flow rate (slpm) 222 102.00 66.21

Air flow rate (slpm) 1100

Heat input (kW) 40
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Fig.2 Simulation (top) and experimental
(bottom) result in hydrogen + methane fuel
condition
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