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Abstract: Gas turbines are the predominant prime

movers in the aviation industry and account for
about 20% of the installed capacity for electricity
generation globally. They have fast ramp u p and
down
capabilities, which
make them
complementary to intermittent renewable
generation. Furthermore, with the increasing
interest in producing renewable hydrogen, gas
turbines can play an important role in the
implementation of a successful hydrogen
economy.
Lean premixed combustion is the desired
combustion regime in industrial gas turbines. It
results in a low level of NOX emissions due to
operating at lower temperatures and facilitates
better combustion efficiency. However, the main
issue with operating gas turbines in this regime is
thermoacoustic instability, commonly initiated by
combustion-generated sound. Another problem
with these gas turbines is the increase in carbon
monoxide (CO) emissions at part-load and low
temperatures. These issues are significant
drawbacks for developing cleaner gas turbines
that feature stable combustion.
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High-fidelity simulations such as direct numerical
simulation (DNS) can play a critical role here.
They can provide insight into the root cause of
these issues and the rich data provided by the
simulations can help us develop more accurate
predictive models. This presentation will provid e
examples from DNS studies undertaken at the
University of Melbourne in this context.
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