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LES studies on combustion characteristic with equivalence ratios

in a model gas turbine combustor
Cheol-Hong Hwang, Hyun-Yong Lee and Chang-Eon Lee

ABSTRACT

The impacts of equivalence ratio on the flow structure and flame dynamics in a model
gas turbine combustor are investigated using large eddy simulation(LES). Dynamic
k-equation model and G-equation flamelet model are employed as LES subgrid model
for flow and combustion, respectively. As a result of mean flow field for each
equivalence ratio, the increase of equivalence ratio brings about the decrease of swirl
intensity through the modification of thermal effect and viscosity, although the same
swirl intensity is imposed at inlet. The changes of vortical structure and turbulent
intensity etc. near flame surface are occurred consequently. That is, the decrease of
equivalence ratio can leads to the increase of heat release fluctuation by the more
increased turbulent intensity and fluctuation of recirculation flow. In addition, the effect
of inner vortex generated from vortex breakdown on the heat release fluctuation is
increased gradually with the decrease of equivalence ratio. Finally, it can be identified
that the variations of vortical structure play an important role in combustion instability,
even though the small change of equivalence ratio is occurred.

Key Words ® Large Eddy Simulation(th¢t& %A}, Combustion Instability(d4: £%34),
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