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Research on the Calculation of Critical Breakdown Field Strength of

High Temperature Gas Mixtures

LI Shixin
(Nuclear and Radiation Safety Center, MEP, Beijing 100082, China)

Abstract: Aiming at the calculation of the critical breakdown field strength of high-temperature gas mixtures, the ze-

ro-dimensional model adopted in this paper is introduced at first. Based on the zero-dimensional model, the critical

breakdown field strength of gas mixtures with different components, including the pure gas, the mixture of air & PA6

vapor and the air & POM vapor are calculated. The results are analyzed theoretically. The main contents include the

acquisition of particle composition under high temperature, the approximate solution of Boltzmann equation, the cal-

culation of electron energy distribution function(EEDF), the selection of collision cross section data and the calcula-

tion of ionization coefficient and adsorption coefficient. The emphasis is on the approximate solution of the Boltzmann

transport equation and the analysis of the effect of different gas media on the critical breakdown field strength.

Key words: critical breakdown field strength; zero-dimensional model; Boltzmann equation; electron energy distri-

bution function(EEDF)
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Fig. 1 Variation of particle mole fractions with

temperatoore in different gases(latm)
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Fig.2 Comparision between the reaction cofficient of
particles at normal temperature and the

experimental results
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Fig. 3 Comparision between calculation and experimental

results of critical breakdown field strength
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