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Abstract

Based on finite element software COMSOL Multiphysics, a bidirectional model of electromagnetic
field and thermal conductivity of copper electrode that placed in the resonant cavity is established.
The optimal position that has the highest thermal efficiency is confirmed by parametric sweep of
coordinates based on analyzing its heat source. In addition, the relation between electrode’s sur-
face roughness and its temperature is researched. It is found that the temperature increases dras-
tically with the surface roughness of 0~10 um. It becomes relatively stable at 2250°C~2264°C of
10~50 pm, which is able to stimulate to generate in-liquid plasma.
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Figure 1. Apparatus of microwave heating of metallic electrode to generate plasma [4]
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Figure 2. Schematic diagram of microwave heating apparatus in simulation
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Figure 3. Numerical distribution of heat source in xy plane
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Figure 4. Temperature distribution of copper electrode using Qe + Qsn, Qe, Qs @S heat source respectively
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Figure 6. Temperature change of copper electrode along z direction
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Figure 7. Numerical distribution of mean temperature in xy plane
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Figure 8. Temperature field of copper electrode at (7.5, 20) and (19, 1.5)
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Figure 9. Numerical distribution of |S,,| in xy plane
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Figure 10. Scatter diagram of mean temperature related to Qq, and |SM| respectively
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Figure 11. Diagram of surface roughness (upside)
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Figure 13. Relations between Qg \Sﬂ\ , mean temperature and surface roughness respectively
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Figure 14. Temperature field of copper electrode with surface roughness of 0, 1, 2, 3,4, 5 um
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