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Separation of Condensate Gas Using a Supersonic Swirling Flow
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Objectives in the present study are to investigate the possibilities of the
condensable gas separation, extraction and reduction of device size by combining a swirl flow with
homogeneous condensation phenomena of condensate gas occurred when the flow rapidly accelerates and
expands through a supersonic annular nozzle. In the flow with a swirl, onset of condensation moved
upstream and droplets generated in the swirling flow tended to gather on the outer wall side close
to the exit of the device. Further, it was found that an increase of an opening angle or inlet
diameter of the nozzle has also the effect of gathering droplets on the outer wall side. In
addition, distribution of liquid phase for heterogeneous condensation in the nozzle was almost the
same as that in case of homogeneous condensation. In conclusion, it was shown that it is possible to

separate and extract condensable gas by a combination of the condensation phenomenon and the
swirling flow, and to reduce the device size.
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1 Supersonic nozzle with inner body
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