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The Ranque-Hilsch vortex tube confines two vortices formed from compressed air within a tube. Through an
unknown phenomenon two streams of air are produced, one hot, the other cold. The vortex tube is assumed to
be both adiabatic and isentropic. The goal of this experiment is to test the validity of the isentropic assumption
and should it hold true, relate changes in input pressure directly to the change in temperature difference. To
begin, a base of figures to predict the actions of the vortex tube were created. An equation for change in entropy
specific to the vortex tube was derived and used with predictions for temperature to find the change in entropy
in the tube. A vortex tube was then constructed and tested. The vortex tube produced a temperature gradient of
approximately 6.5 degrees Celsius. Such a gradient illustrates that the tube does indeed function, but also
suggests a great deal of inaccuracy in the design, and so these figures cannot be used to normalize the
theoretical results. Using purely theoretical results the change in entropy roughly mirrors the hot-to-cold
pressure ratios with the highest likelihood of the tube being isentropic occurring when the hot-to-cold pressure
ratio divided by the input pressure is in the range of 0.22 to 0.56. The data shows that the change in entropy is
directly related to the pressure profile of the tube. Knowing this, equations are proposed to give the internal
pressure at any point within the tube. The predicted temperature gradient was found to be at its widest point
when the tube is isentropic and can be predicted with a modified version of the equation derived to find change
in entropy. The design of the tube is being improved with the goal of reducing the effects of turbulence and
other design inaccuracies to increase the temperature gradient.

Summary Statement  (In one sentence, state what your project is about.)

A study showing that the input pressure of the vortex tube is secondary to internal pressure ratios and
entropy profiles in calculating the end temperature gradient of the vortex tube.
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