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Study of Starting Pressure of a Supersonic Ejector with a Second-Throat
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Abstract

Starting pressure of a supersonic ejector with a second-throat was investigated. In case of mixing chamber
length longer than a critical length, starting pressure is in proportion to length of the mixing chamber. In this
study, we assumed that the ejector starts when the primary supersonic flow reaches inlet of the second-throat
and the distance of the supersonic flow traveling can be expressed by multiplying an empirical factor to the
first diamond shock length of overexpanded flow. To calculate the overexpanded supersonic flow, a mixing
model was employed to compute secondary flow pressure and the result was applied to back pressure
condition of overexpanded flow calculation. In the result, for three cases of primary nozzle area ratio, we
could get accurate model of predicting the starting pressure by selecting a suitable empirical factors around 3.
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Fig. 1 Typical performance curve of an annular injection
type supersonic ejector with a second-throat
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Fig. 2 Starting pressure vs. length of mixing chamber



Fig. 3 Diamond shock structure of an overexpahded flow
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Fig. 4 Starting pressure vs. length of mixing chamber
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