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Table 1 Experimental parameters
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Case  Number 0] Peak  Frequency Duty Gl/ljrlcng
Cycle
Al 12121722 0.15 Off Off
A3 12121928 0.15 700W Off 100% Off
A4 12171732 0.15  1kW 10kHz 10% Off
A5 01022048 0.15 Off 8kV
Bl 01041606  0.15  1kW 10kHz 10% 8kV
B2 01022233  0.18 Off Off
B3 01041534  0.18  1kW 10kHz 10% 8kV
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Fig. 4 Gliding arc voltage and current period characteristics
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Fig. 9 Pressure along combustor path while @®0.15
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Microwave Enhanced Gliding Arc Plasma Assisted Supersonic Combus-
tion

MENG Yu "2, GU Hongbin 2 *, SUN Wenming "2, ZHANG Xinyu":2

1. School of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China
2. State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China

Abstract: To study the effect of microwave enhanced gliding arc plasma on supersonic combustion. The experiment
was carried out on a direct-connected scramjet facility, which was installing microwave and gliding arc structure. A
single-stage cavity was used as flame stabilizer, inlet Ma of combustor was 2.5, room temperature ethylene was jet in
as fuel, gliding arc electrode was set in front of fuel jet point, while 2.45 GHz microwave was fed into scramjet in the
opposite side of the cavity. The gliding arc in the scramjet combustor also follows the periodic characteristics of dis-
charge and expansion. The gliding arc period was approximately 125 kHz due to the extremely high airflow rate. The
plasma caused the pre-combustion shock train of the combustor to move forward, and the initial and stable position of
the flame was transferred from the cavity shear layer to the front of the fuel jet, and the supersonic flame rate was
increased. Compared with a single microwave or gliding arc plasma method, the combination of microwave and glid-
ing arc has the effect of achieving high power microwave equivalent at a lower energy consumption. The conclusion
that the microwave-enhanced gliding arc plasma can stabilize the supersonic combustion was obtained.
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