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In this study, a Large-eddy simulation (LES) code which can take into
account the detailed spray combustion process, namely, the liquid-fuel
atomization/evaporation/combustion reaction/combustion instabilities, was developed. In addition,
the effects of oscillations of liquid-fuel droplet size and flow rate on the characteristics of the
spray combustion instabilities were investigated in detail by applying the LESs to a JAXA combustor
and a back-step flow combustor. The results showed that the oscillation of air flow rate due to the
combustion instabilities causes the oscillation of the liquid-fuel droplet size distribution, and
that the oscillations of the liquid-fuel droplet size distribution and flow rate strongly affect the

characteristics of the combustion instabilities.
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