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Numerical Simulation of the Temperature—electrical Field Characteristics in DC Arc Plasma Torches
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Abstract: Due to the high utilization rate, clean process and good effect of thermal plasma technology, it has become a hot development techno-
logy in solid waste incinerations. Among them, DC arc plasma is a key research technology in the field of radioactive solid waste treatment in re-
cent years. The industrial plasma torch is the core device to realize this technology. But the internal temperature is extremely high, the temperat-
ure field and the electromagnetic field are coupled, and the experimental test is difficult. Therefore, the development and optimization of the
device must rely on numerical simulation. Based on the secondary development functions of user-defined function and user-defined scalar and by
analyzing the thermodynamic characteristics of the thermal plasma, the numerical simulation process was dynamically linked to the physical prop-
erty parameters of the working gas, the source terms of the control equations and the electrode current distribution, thereby establishing two-di-
mensional axisymmetric Magnetohydrodynamics model. And using reasonable boundary conditions, the distribution law of characteristic physic-
al parameters in the plasma torch was obtained by solving the hydromechanical control equations and Maxwell equations. The results showed that
the potential drop was significant and the current density distribution was concentrated near the cathode; under laminar flow conditions, the tem-
perature distribution in the arc column area was uniform, the center temperature was the highest in the entire basin, and the temperature gradient at
the edge of the area was large; there was a dense current distribution area near the anode, which could be used as the basis for arc root position

prediction. In view of the adhesion of the arc on the electrode surface, the electrode-plasma-coupling model can be calculated to obtain a more ac-
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curate temperature distribution on the inner wall surface of the device.

Key words: plasma torch; DC non-transfer arc; solid waste treatment; numerical simulation; secondary development functions of Fluent
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