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Numerical Simulation for Mitigation of Reentry Blackout in 1MW Arc-Heated Wind Tunnel
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To investigate the effects of surface catalysis in JAXA/ISAS 1MW arc-heated wind tunnel, we carried out numerical
simulations of plasma flow and electromagnetic waves propagation using a coupling approach between computed fluid
dynamics (CFD) and frequency-dependent finite-difference time-domain (FD2TD) method. From the results of the
plasma flow analysis, it was indicated that reentry blackout occurs for the case of a non-catalytic wall, while reentry
blackout does not occur for the case of a finite-catalytic wall. In addition, it was found that the electromagnetic waves
propagate around the area where the critical electron number density proceeds. Furthermore, the experimental results
using the arc-heated wind tunnel showed the good agreements with the computed results.
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Fig.2.1 Computational domain, grids, and boundary conditions
for plasma flow simulation
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Fig.2.2 Computational domain for electromagnetic waves
simulation

TZ7— BRITBEONY F/A, Fig 23127 T FONEE
IRY. TT AT ORER & ERICHW A EE L, 7
JVRITEDS 50 mm DFRHE T T HrE s Lz,

50 mm

80 mm

Fig.2.3 Position of antenna
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Fig.3.1 Distributions of mach number
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Fig. 3.2 Distributions of translation temperature [K]
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(a) Non-catalytic wall (y = 0)
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(b) Finite-catalytic wall (y = 1)
Fig. 3.3 Distributions of number density of electrons [1/m3]
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Fig.34 Distributions of electric field magnitude
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Fig.4.1 Profiles of Electric field in experiment
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