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Plasma Characteristics in the Plume of a Scaled Rocket Engine
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Abstract: To study the plasma characteristics of a scaled-down rocket engine plume and elucidate the weakly ionized gas flow
field structure and electromagnetic properties, experiments based on a passive emission spectroscopy and Langmuir probes are
documented. The chemiluminescence of the scaled rocket engine, the plume ion and electron density, and electrical conductivity are
characterized. The results of passive emission spectroscopy experiments indicate that the typical wavelength of 588 nm,619 nm,669
nm and 765 nm are observed corresponding to the element of Na, Fe, Al and C. The element of Na, Fe and Al significantly induce free
electron and the electrical conductivity of the rocket plume. The double probe Langmuir measurements of electrical conductivity are in
the order of 10 to 107 S/m, while the triple-probe Langmuir measurements suggests lower electrical conductivity levels, ranging from
approximately 107 to 10™ S/m. Along the axial direction of the engine, exponential decay in the electrical conductivity has been
observed. Additionally, the probe current spectra exhibited prominent peaks at low frequencies around 50 Hz and high frequencies at 2
000 Hz and 20 000 Hz. Efforts should address the effect of the flow structure in these scales.
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