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(An Analytical Study on Supersonic Under-Expanded Jet)
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ABSTRACT : Based upon the results of numerical calculation, empirical scaling
equations were made for supersonic under-expanded jets in both axisymmetric and
two dimensional flows. The objective of the present study 1is to obtain a
straightforward method that can predict the under-expanded supersonic jets issuing
from various kinds of nozzles. The present empirical equations were agreed with the
calculation results of total variation diminishing difference scheme. The supersonic
under-expanded jets operating with a given pressure ratio could be well predicted by
the present scaling equations.
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Fig.1 Supersonic under-expanded jet flow
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Fig.2 Density distribution along the line of R=const.
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Fig.3 Relation of R and 6 in supersonic under-expanded jet
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Fig.4 Two-dimensional supersonic under-expanded jet
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Fig.5 Mach number distributions on center line of jet
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Fig.6 Barrel shock wave and jet boundary vs distance
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Fig.7 Comparison of density distributions
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