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Abstract:

The streamer generation and propagation is a significant physical process during air gap breakdown.
Research on streamer generation and propagation process under the low air pressure is helpful for
understanding the process of air gap breakdown, which also has important significance on design and
operation of transmission lines and equipments at high altitude area. In the paper, it was measured in
a cylindrical chamber made of organic glass that the variation of the streamer propagation probability

and average propagation velocity with electric field between parallel plates at different air pressure and

humidity through photomultipliers in three-electrode arrangement. An empirical equation was obtained
for explaining the relationship between streamer stability propagation field and relative air density,
humidity. The simulation on streamer dynamics was carried out through fluid model. The obtained
streamer stability propagation field and average propagation velocity from numerical computation was
close to the experimental results. It was found that streamer stability propagation field increased with
the rise of air pressure or humidity. The average propagation velocity decreased with the rise of air
pressure or humidity under the same electric field. The mechanism of variation of streamer dynamics
with pressure and humidity was obtained through the analysis on various parameters in the process of
streamer propagation, which were calculated by the numerical simulation model.
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