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Simulation study of plasma particle characteristics of
corona discharge at different altitudes
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Abstract; As an important means of obtaining plasma, the discharge characteristics of corona discharge and its
degradation capacity are closely related to the air environment in which it is located. In order to obtain the effects
of different altitudes on the corona discharge characteristics and plasma degradation capacity, a hydrodynamic
model was established by COMSOL software, and numerical simulations were performed for the discharge models
at different altitudes, respectively. The variation laws of physical quantities, such as current waveform, electron
density and average electron energy that affect plasma degradation ability, with altitude were investigated. It is
calculated that the higher the altitude, the lower the air pressure and the lower the ambient temperature, the
higher the peak current pulse, the higher the frequency and the earlier the start — up time. The rise time and fall
time of the pulse waveform also change, and the electron density and the average electron energy, which affect
the degradation ability of corona plasma, also increase with the altitude.
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Fig. 4 Pulse waveforms at different altitudes
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Fig. 5 Pulse durations at different altitudes
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Fig. 6 Pulse frequencies at different altitudes
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Fig. 7 Electron distributions at different altitudes
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