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Introduction: Plasma technology has shown
potential application In several areas. The
knowledge about the fluid behavior In such
systems has a central role, since the stability
of the flow In the region of the electrical arc Is
essential for the development of a well-
behaved torch. In this work, the fluid flow In a
three-dimensional plasma torch reactor was
Investigated, aiming to the optimization of the
device.

Computational Method: The computational
domain is presented in Fig. 1:

Figure 1. . Computational domain.

The simulations were carried out
with COMSOL Multiphysics®, through the
CFD Module. In particular, the steady-state

Navier-Stokes equations were solved:

V- (Vu+(Vu) |+ p(u-V)u+Vp=0
V-u=0

Nitrogen was wused as working fluid.
Reynolds-Averaged Navier-Stokes (RANS)
equations were employed to describe the
turbulence In this process, through k- model.
A nozzle placed on the bottom of the pre-
chamber fed the gas stream, with different
velocities, ranging from 10 m/s to 50 m/s.
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Results: Figs. 2-4 Indicate that the flow
was equally distributed among the four
constrictions. Furthermore, a stabilized
rotational upward flow with high velocity
was observed In the region of the electrical
discharge, indicating the development of a
viable torch.

Figure 4. Slices indicating the v profile inside the model.

Conclusions: COMSOL Multiphysics can
be successfully applied to the numerical
simulation of fluid flow In plasma reactors,
allowing for optimized designs and cost
reductions during project development.
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