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Computational and Experimental Sudies of Ablation Effect on

Electronic Characteristics in Vehicle Wake
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Abgract : This study was implemented for satisying the demand of aerodynamic physics applications. On in-
coming flow conditionsof a high-enthalpy arc wind tunnel , the polypropylene ablation effect on electron density
in a vehicle wake was investigated both computationally and experimentally. Numerical results agree well with
the relevant experimental ones, and the numerical precison of electron densty is largely improved with no
more than one magnitude error. The polypropylene ablation can dightly decrease the wake electron density
twice or 0, and this decrease in electron density is smilar to that caused by changing the catalyzed property of
experimental model material. Moreover , for the sake of wake electron density measurement , the arc wind tun-
nel was reconstructed , and a non-rarefied static probe diagnos s technique was al so employed.
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Fig 1 Contoursin the test section of the arc wind tunnel
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Fig 2 Schematic plot of the experimental system
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Fig 4 Variations of wall temperature and mass ablation rate a d 10° b
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Fig 6 Veocity vectors, streamlines, and electron densty con-
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Fig 8 Variations of electron density along axia line in the
wake of the polypropylene model
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