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LES of Combustion Instabilities in a Gas Turbine Combustor

JUNJI SHINJO," YASUHIRO MIZOBUCHI,! SHIGERU TACHIBANA'
and SATORU OGAWAT

Reduction of NOx emissions in modern gas turbine combustors is highly requested due to
environmental concerns. Lean premixed combustion is one promising way, but is prone to
combustion instabilities. Active/passive combustion control to achieve stable combustion is
our final goal and a detailed understanding of flame behavior is necessary for that goal. Here,
flame behavior in a gas turbine combustor is investigated numerically. The flame behavior is
unsteady and the numerical methods are based on large-eddy simulation and flamelet con-
cepts. In the combustor, complicated phenomena such as pressure wave propagation and
flame/flowfield interaction are observed. The oscillations are mainly governed by large-scale
flow structures and this indicates that the flowfield can be changed by some control. The
computational time is long and it cannot yet be used in engineering designing. Further im-
provement in computer performance is needed in computational combustion studies.
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Fig.1 Swirl-stabilized combustor.
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Fig.2 Domain decomposition.
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Fig.3 Flame shape.
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Fig.4 Averaged velocity field (left: CFD and right:

experiment).
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Fig.5 FFT of pressure trace.
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Fig.6 Velocity and pressure at inlet.
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Fig.7 Flame and vortical structures.
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Fig.8 Performance and calculation time.
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