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Effects of Quasi DC Discharge Plasma on Combustion of
Hydrocarbon Fuel in a Scramjet Combustor
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Abstract: To study the effects of quasi—DC discharge plasma on the combustion flow field of ethylene/air in
a scramjet combustor under the low equivalent ratio, a quasi—-DC discharge plasma filament actuator electrodes
crossed upstream of the cavity and bottom of the front wall has been settled. Under the different plasma actuation
intensity, the effect of plasma on pressure distribution around the rear wall, the total pressure loss of combustion
chamber, the combustion efficiency of ethylene/air and the distribution of water in combustion chamber are nu-
merically studied. The results show that, the higher the plasma actuator intensity, the stronger the stability of the
pressure field near the rear wall of the cavity. The total pressure loss at the combustor exit slightly increased
with the presence of the plasma, the maximum loss increased by 1.9%. The average combustion efficiency of
ethylene/air increased by 1.77 times in the combustion chamber, with the increase of the excitation intensity,
the combustion efficiency increased first and then decreased. The plasma ameliorates the distribution of water in
the combustion chamber, and the water distribution is wider and the combustion is more complete of the interior
cavity.
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Fig. 1 Configuration of plasma filament in combustor
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Table 1 Value of p,...s Po_ouu. a0d 7, With different

excitation intensities in the combustion
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