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Abstract:
Various methods of air separation to recover large quantities of oxygen for use in hypersonic flight
were investigated in this review. The specific separation processes that were considered included silver
membranes, mixed conducting membranes, polymeric membranes, facilitated transport membranes,
reversible chemical reactions, solid state adsorption, vapor-liquid equilibrium, and magnetic fields.

Despite the numerous commercial air separation technologies that exist, it was found that the volume
and weight of the established, land-based air separation-systems prohibit their use in hypersonic flight.

The most promising hypersonic air separation method appears to be a vapor-liquid equilibrium system
designed to operate on the principle of differential condensation and differential vaporization. The
equipment to carryout the combined differential processes would require extensive engineering to make
the system practical for hypersonic air separation.

One device in which differential condensation and differential vaporization may occur is a vortex tube.
The vortex tube has been shown to separate high purity oxygen from air, but the oxygen recoveries
were extremely low. Before the vortex tube could be useful in hypersonic air separation, its
performance must be improved and a compression system must be developed to supply the tube with
air at the required pressure level. If future experimental work could overcome these obstacles, the
vortex tube has the potential to be successful in hypersonic air separation. 
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