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Investigations on flame structures of turbulent lean premixed flames at elevated
pressure by using combined laser diagnostics and combustion control using

plasma actuators

Shimura, Masayasu
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The objectives of this research project are to clarify the combustion
instability and combustion oscillation characteristics of lean turbulent premixed flames under
high-intensity turbulence and elevated pressure conditions from the viewpoint of flame structure.
The research was conducted by using the combined laser diagnostics of planar laser induced
fluorescence (PLIF) and particle image velocimetry. From the measurement results under various
conditions, the characteristic flame structures during a combustion oscillation transition and the
factors of the variation characteristics of flame base structure were clarified. Furthermore, an
active control method using a dielectric barrier discharge plasma actuator was developed for
combustion oscillation control, and its control characteristics were clarified. In addition, a
temperature measurement method based on PLIF was developed for further clarification of flame

structure and combustion characteristics.
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