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Development of multi-physics simulator for process optimization of waste
treatment by water plasma

Shigeta, Masaya
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The purpose of this study is to develop a comprehensive simulator which can
predict flow dynamics and material decomposition in intensively high-temperature environment around
10,000 K and reproduction-transport processes of hazardous by-products in waste detoxification
treatments by water plasma. The processes of eddy generation and ultrafine particle formation via
homogeneous nucleation, heterogeneous condensation, and interparticle coagulation in the region
where plasma and non-ionized gas interact were simulated successfully. The simulation indicated that

these processes could be controlled by applying a magnetic field. Furthermore, complicated flows
with melting, surface deformation, and Marangoni effect in a mixed system of metal, slag, and flux

were simulated as well.
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