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Evaluation of effective parameters of nozzle geometry on burner outlet
temperature performance on non-transfer DC plasma torch using by
COMSOL simulator code

Zohre Rahbar Alam'#, Nikoo Darestani Farahani’, Fereydoun Abbasi Davani'
1.Radiation Application Department, Shahid Beheshti University, P.0.Box:1983969411, Tehran, Iran
2.Plasma Physics and Nuclear Fusion Research School, Nuclear Science and Technology Research
Institute, P.O. Box 14155-1339, Tehran, Iran

Abstract:

Various methods are used in the incarnation and vitrification of nuclear power plant waste. The
best method of disposal is melting. One of the equipment required for the purpose of melting is a
plasma torch used as a heating source. Thermal plasma melting technology is considered in
nuclear waste disposal research due to its features such as high temperature, high energy density,
and wide capabilities. In this study, the effective geometrical parameters of the nozzle on the
outlet temperature of the torch, such as the length of the nozzle, its diameter and the closest
distance between the electrodes are described and the effect of their changes on the outlet
temperature of the designed torch has been investigated. To check the performance of the
parameters, the COMSOL software is used. The obtained results are consistent with the physical
analysis of the behavior of the torch and the experimental observations of different sources. The
torch outlet's temperature decreases by increasing the length of the nozzle despite the longer
flame. Changing the diameter of the nozzle outlet has a significant effect on the enthalpy and
temperature distribution of the torch at the nozzle outlet and the plasma speed and axial position
of the plasma formed in the torch.

Keywords: plasma torch; radioactive nuclear waste treatment; Comsol Multiphysics

software.
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