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Abstract: In view of studying the spectral characteristic laws of plasma-assisted combustion with 3D rota-
ting gliding arc discharge under different jet flow and voltages, three kinds of electrodes (A, B, C) withdi-
fferent geometrical structures are investigated upon its spectral signalsof gliding arc discharge plasma alter-
nating current under atmosphericpressure. The results demonstrate that the vibrational temperaturesbe-
come higher with increase of jet flow and voltage, that is, vibrational excitation intensity becomes fiercer
during discharging. Simultaneously, compared with the gliding arc discharge plasma spectral characteris-
tics of another two electrodes, A with higher vibrational temperature of plasma during discharging is the
best one to actuate the plasma. In consideration of factors mentioned above, the influence of flow rates
onthe vibrational temperature is the most obvious. The larger the flow rate triggers, and the stronger the

relative emission intensity of particles such as OH, O, and O. For instance, the average emission intensity
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of O isabout 1 800 a. u. unit under 40 g/min (U,=120), and as the flow increasesto 100 g/min, the aver-

age emission intensity of O enlarges to 2 800 a. u. unit.

Key words: 3D rotating gliding arc discharge plasma; assisted combustionactuator; spectral characteristic;

vibrational temperature
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Fig. 1 Schematic of experimental set-up of gliding arc

discharge plasma spectral characteristics
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Hg. 2 Real structure and product chart of 3D rotating

gliding arc discharge
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Fig. 3 Schematic of the electrode structures of
3D rotating gliding arc discharge
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Fig. 4 The effect picture of the fuel actuator using 3D

rotating gliding arc discharge plasma
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3D gliding arc discharge
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electrode with the air flow changing
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Fig. 11 Relative emission intensity of A type electrode

with air flow changing
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