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In modern technologies, the function of a plasma torch is not limited to increasing the enthalpy of the 

working gas for its subsequent use in a plasma-chemical reactor. When using multi-species gaseous mixture, 

chemical reactions occur in electric discharge chambers and in the jet. The processes occurring in electric arc 

systems are non-stationary even when DC is used [1]. In AC devices [2] this is further enhanced by a 

periodically changing release of energy. The design features of plasma generators significantly complicate 

the diagnosis of physical parameters. Comprehensive research involves the use of computer simulation and 

validation based on available experimental data. 

Significant differences in the shapes of arc column in the channels and outside for high voltage plasma 

torch with rod electrodes were noted in [3]. To study processes in powerful plasma torch with hollow 

electrodes [4] shown in Fig.1, it is also important to consider the processes in the vicinity of electrodes. 

  

Fig.1. Photo of a powerful high-voltage plasma torch by IEE RAS (left) and arc columns at the outlet of the channels (right). 

The arc shooting area in the photo of the plasma torch is marked in yellow. 

Computation of time-dependent flow for simplified linear axial configuration of the arc without 

considering near-electrode processes using a supercomputer takes several days. To reduce the complexity 

and resource for the more complicated case, an approach is proposed that involves the hybrid computational 

model. In it, the movement of the electric arc spot is described by a differential equation, restored by the 

generative design method [5] from experimental data. Data on the movement of an electric arc for various 

conditions were obtained in the laboratories of the IEE RAS. The arc spot motion equation complements the 

non-stationary 3-D model of the gas flow in the channels and in the jet of the plasma torch. The results of 

applying the hybrid modelling approach to solving a non-stationary problem describing the operation of a 

high-voltage plasma torch are presented in the report.  
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