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Abstract

DC plasma torch plays an important role in thermal plasma
technology, which has wide range of industrial applications. Due to the
complex interaction between the working gas and electric arc, the flow
field inside the plasma torch is quite complicated. The ability to predict
the flow field inside the plasma torch enables us to not only understand
those interactions but also analyze the important characteristics of plasma
torch system. This study investigates the flow filed inside a 1200KW
transferred DC plasma torch with a well-type cathode via a numerical
approach. With an axial-symmetrical assumption, the velocity, pressure
and temperature field inside the plasma torch are quantitatively obtained

through solving the continuity equation, the momentum equation and
energy equation by a finite volume discretization method. A k- model is

employed to account for the turbulent effects inside the plasma torch. The
continuity equation of current is adopted to calculate the electrical
potential distribution inside the plasma torch, and the induced magnetic
field is subsequently solved from a current density equation. This study
successfully develops a numerical approach to model the plasma flow
field inside the plasma torch with taking the electrical and magnetic
effects into account, which are mainly due to interaction of electric arc

and injected working gas.

Keywords DC Transferred Plasma Torch, Numerical Simulation, Finite

Volume Method.
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