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Abstract
[en] Discovery of superconducting materials with critical temperatures significantly above the boiling point of liquid nitrogen has
provided new interest in reliable, low cost methods of producing high temperature cryogenic refrigeration. This paper describes several
promising methods which use vortex expansion devices. Vortex expansion devices referred to as vortex tubes are relatively well known
and have been commercially available for over thirty years. Although vortex tubes do not have the overall efficiency of vapor cycle
refrigeration units, they can produce cooling at -40 degrees F by expansion of 100 psig air at ambient temperature. Enhanced vortex
devices have produced significantly lower temperatures and may represent a low cost method of providing refrigeration required for
high temperature superconductor materials. As such devices are characterized as having no moving parts except for the low pressure
compressor, they may also exceed reliability goals for high temperature cryogenic refrigeration systems. This paper presents an analysis
of the thermodynamics of vortex expansion, evaluation of design limitations of vortex tube devices and resulting design enhancements,
and results of experiments using the enhanced design including applications in both high and low temperature cyrogenic refrigeration ._'q § C
systems. The term high temperature cyrogenic describes temperatures ranging from about the boiling point of liquid nitrogen, -320
degrees F (-195 degrees C), up to -58 degrees F (-50 degrees C), the generally defined upper limit of study referred to as cryogenics {T’
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