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Introduction: Study presents electrical Results: The simulation of streamerIntroduction: Study presents electrical
breakdown of gaseous high-voltage
insulation by streamer discharge. The

Results: The simulation of streamer
propagation in nanosecond timescale is
compared with experiments [1] as showninsulation by streamer discharge. The

simulation is performed by utilizing a
compared with experiments [1] as shown
in Figure 3.simulation is performed by utilizing a

space adaptive numerical scheme based
in Figure 3.

Time (ns) Experiment Simulationspace adaptive numerical scheme based
on logarithmic representation in
atmospheric air for a needle-plane gap of 0atmospheric air for a needle-plane gap of
15 mm.
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Figure 1. Adaptive mesh at streamer head
3

Computational Methods: The mass

Figure 1. Adaptive mesh at streamer head

Computational Methods: The mass
conserving transport equations for
electrons, positive and negative ions

4
electrons, positive and negative ions
coupled with Poisson equation for E fieldcoupled with Poisson equation for E field
and Helmholtz equations for photoionization
are solved.
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are solved.
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Conclusions: The developed approach
Figure 3. Streamer propagation

Conclusions: The developed approach
allows for improving strongly theallows for improving strongly the
efficiency of the simulations and thus
opens a possibility to model real lifeopens a possibility to model real life
problems including complicatedproblems including complicated
geometries, presence of solid
insulating elements, complex gasinsulating elements, complex gas
mixtures, etc.mixtures, etc.
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Figure 2. Ionization rates calculated from
Boltzmann two term approximation 2602-2603 (2011).


