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Flameholder spray control by dielectric barrier discharge plasma actuation

CAI Shufeng, CHEN Qian

School of Aeronautics and Astronautics, Sun Yat-sen University, Shenzhen 518107, China

Abstract: A study on the unsteady kerosene spray field of subsonic combustor evaporative flameholder
was carried out. The Euler-Lagrange method is used to realize the two-way coupling of turbulent air
and discrete droplet, and the effect of dielectric barrier discharge plasma on the flow field is simulated
by volume force. The research results indicate that dielectric barrier discharge plasma actuation with
different actuation position, actuation voltage and actuation frequency can control the flow field in the
recirculation zone after the flameholder, the kerosene spray field and the mixing of kerosene and air
through changing the local momentum of the fluid. The optimal actuation parameters corresponding to
the specific flow conditions can often be determined. Specifically, under the conditions of incoming
flow studied in this paper, applying plasma actuation with a voltage of 15 kV and a frequency of 15
kHz at the front section outside the flameholder wall can increase the length of the recirculation zone
and the area of the low-speed region behind the flameholder, improve the kerosene atomization and
evaporation, promote the mixing of fuel and oxidizer, prolong the residence time of the combustible
mixture, and thereby facilitate reliable ignition and sustain stable combustion.
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Fig. 4 Droplet distribution of kerosene at different times without excitation
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volume distribution of kerosene droplet size

at different excitation frequencies
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