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Effect of Molar Mass on the Expansion Characteristics of Pulsed Plasma Jets

XU Fuqiang, YUE Mingkai,CHE Long, DONG Pengchao, QUAN Kangnan

( Shenyang Ligong University , Shenyang 110159 , China)

Abstract; The characteristics of pulsed plasma jets are an important subject to study electrothermal
chemical propulsion technology. Based on the experimental results,the VOF model in Fluent soft-
ware is used to simulate the expansion process of pulsed plasma jets in the air,the expansion char-
acteristics of pulsed plasma jets in the near flow field and the effect of molar mass on the expansion
characteristics are studied. The results show that the simulation results are basically consistent with
the experimental values,the jet morphology and shock wave structure are basically the same as the
plasma jet images,and the established model is reliable. The larger the molar mass,the slower the de-
velopment of the plasma jet,and the more delayed the axial displacement of the head pressure peak;
at the initial stage of expansion,the aspect ratio of high temperature agglomeration area at jet head in-
creases with the increase of molar mass;the axial expansion displacement,velocity and mixing degree
of plasma jet decrease with the increase of molar mass. The results of this study can provide reference
for the research of electrothermic chemical propulsion technology and capillary ablation control.
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Fig.3 Mesh independence verification
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Fig. 6 The initial structure of plasma jet
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Fig.7 Mach number distribution of pulsed plasma
jets with different molar mass in near flow field
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Fig.9 Temperature distribution of pulsed plasma

jets with different molar mass in near flow field
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Fig.10 Axial displacement curves of pulsed plasma

jets with different molar mass
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Fig.11 Density distribution curves of pulsed plasma jets

with different molar mass on the axis at 500 ps
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