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Abstract:  

This paper takes the near-space high-speed target plasma electromagnetic science experiment generation device 

as the research object, the heat transfer and flow characteristics of the inductively coupled plasma discharge 

under the typical working conditions of argon and air are compared and studied. This is under the condition that 

the operating frequency is 440kHz and the power is 300kW. It is found that the simulation results of the plasma 

shape in this working state are consistent with the experimental phenomenon. From the point of view of 

temperature distribution, the high temperature area of air plasma is concentrated near the axis, which is a shuttle 

shape, and the high temperature surrounding area of argon plasma appears near the tube wall in the coil coverage 

area, which is forming a ring-shaped maximum temperature zone. At the same time, the resistivity, heat capacity 

and thermal conductivity of argon plasma are lower than those of air. The low thermal conductivity can reduce 

the energy loss caused by thermal conduction and heat dissipation, and improve the thermal efficiency of the 

plasma. The level of thermal conductivity is extremely important for the formation of stable plasma. In the 

distribution of the flow field, the maximum velocity of the argon plasma is located at the inlet, and a reflux 

vortex is formed at the front; The air plasma expands dramatically as the fluid is heated, and the thermal 

compression effect of cold fluid on hot fluid. The high-speed regions of the flow field of air plasma are also 

located near the axis, and two vortices with opposite vortices are formed. In the temperature distribution of the 

inner wall of the quartz tube, the peaks are all located at the coil position of the ICP generator, and the inner wall 

temperature of the middle three-turn coil position is about 400K higher than that of the air plasma when the 

argon plasma discharges. The model can be used to estimate the inner wall temperature of the quartz tube in the 

working state of the plasma generator, providing a theoretical basis for the safe operation of the protection 

device. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

mailto:18434365800@163.com

