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Experimental Study on the Effect of Non-Thermal Plasma

on Methane Diffusion Flame
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Abstract A diffusion flame burner consisted of two coaxial tubes is designed and applied to study
the effect of non-thermal plasma on methane diffusion flame. The basic phenomenon of the methane
diffusion flame under dielectric barrier discharge assistance was observed. By adjusting the flow rate
of the methane and air, the lifted height of the methane flame and flame stabilization assisted by
non-thermal plasma were studied in detail. Experimental studies have shown that, the presence of
non-thermal plasma has a great impact on the critical blow-off mass flow rate, flame lifted height,
and flame stability characteristics. The active matters generated by dielectric barrier discharge have
a limited life. When the position of the root of the flame is far away from the non-thermal plasma

zone or exceeds the moving distance of the active matters in the life period, the effect of non-thermal

plasma on methane diffusion flame will weaken or even disappear.
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Fig. 1 Experimental system diagram
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Fig. 2 Photographs of the flame under Ar cold plasma jet assistance
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Fig. 3(a) Photographs of lifted flames without plasma
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Fig. 3(b) Measurements of the flame liftoff height as
a function of fuel jet velocity
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Fig. 4 Photographs of nozzle-attached flames under dielectric

barrier discharge assistance (all air flow velocity are 0.21 m/s,
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Fig. 5 Influence of critical air flow velocity on
methane flow velocity
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