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Numerical analysis of flow and electromagnetic fields
around a probe in an arc heated wind tunnel
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Numerical simulation of plasma flow around a probe in an arc-heated wind tunnel was performed to obtain plasma
parameters that are necessary for electromagnetic wave analysis. By using frequency dependent finite difference time
domain (FD2TD) method, electromagnetic wave analysis was performed. It was clarified that a frequency has a great
influence on the area where communication is available. Moreover, the results of the analysis and the communication
test conducted in the laboratory experiment were compared. The behaviors of the electromagnetic waves in an arc-heated
wind tunnel were investigated and generally good agreement was obtained between the simulation and the experiment.
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Fig.1 Schematic view of 20kW arc-heated wind tunnel
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Fig.2 Three-dimensional grid of test piece
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Fig.3 Translational temperature distribution



Fig.4 Mach number distribution
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Fig.5 Electrical temperature distribution
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Fig.6 Electron number density distribution
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Fig.7 Electromagnetic waves behavior around test piece
(f=24GHz)



Fig.8 Electromagnetic waves behavior around test piece
(=30GHz)
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