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This paper presents a theoretical and experimental study and introduces a mathematical model for a Vortex tube on steady state operation. The internal swirling flow is modeled by a set of ordinary differential equations that are integrated along the radial direction. Experimental temperature measurements from a Vortex tube built in the laboratory are compared to numerical results obtained with the theoretical model, with good qualitative agreement. The temperature variation with respect to the inlet fluid temperature along the radial direction is understood as a result of the distribution of  the kinetic energy through the swirling flow, i.e., temperature increase in the periphery and decrease in the core. The theoretical estimation of the flow reversal at the Vortex tube axis agrees well with the internal swirling flow results of Armfield and Fletcher (1991).
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