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Numerical Analysis by Characteristics Method of
Supersonic Nozzle Flow with Condensation

Kazuyasu MASTUO, Shigetoshi KAWAGOE,
Keisuke SONODA and Soon Bum KWON

In the case of rapid expansion of steam in supersonic nozzle on the assumption that
the steam is perfect thermally and carolically, the phenomenon for non-equilibrium con-
densation in two-dimensional inviscid steady state flow has been studied in this paper.

Also, changing of variables of the state in nozzle, onset of condensation, generation
and phenomenon of condensation shock wave are investigated by the method of chrac-
teristics when the state is changed with degree of superheat and nozzle shape.

The phenomenon of onset of condensation is dependent upon shape of nozzle

strongly.

The smaller radius of curvature of nozzle, the configuration of onset of condensa-

tion is the more curved.

The lower degree of superheat and the smaller radius of curvature of nozzle (that
is, the larger drop of temperature), the generation position of condensation shock wave
is the closer to the nozzle throat and the strength of condensation shock wave is the

stronger.
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