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Fig.1 Plasma generator installation drawing

1—nozzle, 2—connection head, 3—electric exploding wire,
4— metal case, 5—piezometric hole, 6—anode,
7—polyethylene capillary, 8—insulator, 9—pre seal dia-

phragm ( cathode)
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Fig.2 Pulse forming network circuit diagram

1— self coupled transformer, 2—isolation transformer, 3—AC
voltage meter, 4—boost transformer, 5—DC voltage meter,
6—capacitor group, 7—plasma generator, 8-—discharge
switch, 9—discharge trigger, 10—damping resistor, 11—
charging current meter, 12—current limiting resistor, 13—rec-

tifier
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Fig.5 Volume change curve of the plasma jet
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Fig.6 Axial and radial displacement curves of the plasma jet
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Measurement and Analysis of the Expansion Characteristics of Pulsed Plasma Jet in Air

ZHAO Xue-wei', YU Yong-gang', MANG Shan-shan’
(1. School of Energy and Power Engineering, NUST, Nanjing 210094, China; 2. School of Science, NUST, Nanjing 210094, China)

Abstract: To analyze the expansion characteristics of pulsed plasma jet in air, the expansion process of pulsed plasma jet generated
by a plasma generator was studied by a piezoelectric pressure sensor and a digital high-speed video system. The relation of change
in the extended volume, axial displacement and radial displacement of pulsed plasma jet in atmosphere with time under different
discharge voltage and jet breaking pressure was treated and obtained by Photoshop software. Results show that when the pulsed
plasma jet is expanded, its shape is gradually extended from the initial shape like ellipsoid to a conical head and an elongated cy-
lindrical tail. The axial displacement of the jet is always larger than the radial displacement. Extended volume reveals a single peak
distribution with time. Increasing the discharge voltage and jet breaking pressure can improve the expansion ability of the jet, and
the larger the discharge voltage, the more violent the turbulent mixing in the plasma jet expansion.

Key words: electrothermal chemical propulsion; plasma jet; polyethylene capillary; extended properties
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