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Calculation of Townsend Ionization Coefficient in Strong Wind-sand Environment
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Abstract: The external insulation on the roof of high-speed train is exposed to strong wind-sand environment due to
the harsh climate environment and strong wind sand weather all year round in the Northwest region of China, which
leads to frequent accident because of insulation discharge . The characteristics of gas discharge in wind-sand environ-
ment are quite different from those of static gas discharge, and the airflow and sand have an serious influence on the
discharge ionization process in wind-sand environment. In this paper, the uniform field formed by plate-plate elec-
trode is taken as the analysis object, the analytical expression of Townsend ionization coefficient under wind-sand
condition is derived by considering the influence of airflow speed, sand distorting the electric field and sand capture
of the electrons on the discharge process in strong wind-sand environment and also by using the dipole-enhanced
model. The research results have theoretical reference value for quantitative analysis of gas discharge characteristics
in strong wind-sand environment.
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