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Abstract: The species distribution of reacting flow was investigated in the staged swirl spray flames
under near-realistic conditions for advanced aero-engine applications. Simultaneous planar laser-induced
fluorescence (PLIF) measurements of OH radicals and fuel (kerosene) were conducted in a centrally staged
combustor at an inlet pressure of 0.5 MPa and an inlet temperature of 600 K. To address the difficulties
and challenges in PLIF measurements of complex spray flames under engine-relevant conditions, a series
of optimization measures were taken in the experimental procedure, optical layout, image acquisition, and
post-processing. The simultaneous OH/fuel PLIF results revealed four typical flame structures in the
combustor. Under constant inlet temperature, pressure, and total fuel supply, a reduction in the fuel staging
ratio weakened the coupling between the pilot and main flames, leading to diverse variations in flame

structures, and demonstrating the critical role of the pilot stage in flame stabilization.
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Fig.2 Pre-heated and pressurized combustion test rig for optical diagnostics
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