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Numerical simulation of a DC arc thermal plasma torch
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Abstract : In this paper, a three dimensional model of DC arc thermal plasma torch was established. The CFD software FLUENT

was then used to simulate the spatial distribution of temperature and velocity for nitrogen thermal plasma, and the influence of the

working gas flow on the spatial distribution of temperature were studied base on the model. The results show that the highest plasma

temperature occurs near the cathode and decreases with increasing the axial distance, while the situations will reverse for plasma

velocity and it reaches the maximum at the torch exit. There was no significant effect on the spatial distribution of plasma temperature

by increasing the working gas flow rate, while the plasma temperature tends to decrease as increasing the working gas flow rate.
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Fig.1  Geometric structure of DC plasma torch structure
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Fig.2 Distribution of (a) pressure, (b) temperature and (c) velocityof

DC arc plasma torch
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Fig.3 Distribution of plasma temperature with different working gas

flow rate at the outlet of the plasma torch and the cut plane
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