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Fig. 3 Temperature field comparison of Hsu’s results
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Effects of Lorentz force on flow fields of free burning arc and
wall stabilized non-transferred arc

Peng Yi', Huang Heji''?, Pan Wenxia'*?
(1. State Key Laboratory of High Temperature Gas Dynamics, Institute of Mechanics ,
Chinese Academy of Sciences, Beijing 100190, China;
2. Center for Plasma and Combustion Research . Institute of Mechanics ,

Chinese Academy of Sciences, Beijing 100190, China)

Abstract: The flow fields of two typical DC plasma arcs, namely the transferred free burning arc and the non-transferred arc
were simulated by solving hydrodynamic equations and electromagnetic equations. The effects of the Lorentz force on the charac-
teristics of the flow fields of these two typical DC plasma arcs were estimated. Results show that in the case of the free burning
arc, the Lorentz force due to the current self-induced magnetic field has significant impact on the flow fields, as the self~induced
magnetic compression is the main arc constraint mechanism. However, in the case of the non-transferred arc generated in a torch
with long and narrow inter-electrode inserts and an abruptly expanded anode, the Lorentz force has limited impact on the flow
fields of the plasma especially at the downstream of the inter-electrode inserts, compared with the strong wall constraints and rela-
tively high aerodynamic force. This is because the ratio of the electromagnetic force to the aerodynamic force is only about 0. 01 in
this region. When the main consideration is outlet parameters of the wall stabilized non-transferred DC arc plasma generator, in
order to improve the efficiency of the numerical simulation program, the Lorentz force could be neglected in the non-transferred
arc in some cases.

Key words: DC arc; free burning arc;  wall stabilized non-transferred arc; flow field; Lorentz force; aerodynamic

force



