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Elucidation of flame response mechanism based on global and local flame
structure of lean turbulent premixed flame and combustion control

Shimura, Masayasu
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In this research, the flame response characteristic was clarified based on
the flame structure of lean turbulent premixed flames, and the flame response characteristics for
reactive gas control of control device such as DBD (Dielectric Barrier Discharge) plasma actuator
was clarified to be useful, which will contribute to establishing of a stable combustion control
method. Combined measurement of high speed plane laser induced fluorescence method (PLIF) and
particle image velocimetry (PIV) revealed that the relationship between flame structure,
chemiluminescence and pressure fluctuation, and contributed to deepening the understanding of the
combustion oscillation phenomenon. Furthermore, an active control method for pressure fluctuation of

the control device can suppress temporal and spatial fluctuations of a swirling turbulent premixed
flame by controlling control device with a specific phase difference to pressure fluctuation.
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