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An Experimental Study on the Characteristics of Temperature Separation
for the Formal Change of Counterflow Type Vortex Tube
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ABSTRACT

The aim of this study is to provide fundamental informations that make it possible to use a
cool stream and a hot stream simultaneously. We changed the pressure of compressed air that
flows into a tube, the inner diameter of orifice that a cold stream exits, and the mass flow
rate ratio. And in each case, we measured the temperature of a cold stream and a hot stream
in each exit of a tube. Also we measured the axial temperature distribution and the radial
temperature distribution in internal space of a tube. From the study, following conclusive
remarks can be made. Average flow rate that flows into a tube is in proportion to square root
of inlet pressure. As inlet pressure increases axial and radial temperature distribution in the
inner space of vortex-tube increase. As mass flow rate ratio change, separation point moves.
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Fig. 1 Schematic diagram of "counterflow type",
uniflow type" vortex tubes
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Fig. 2 Flow patterns of "Uniflow type" and
" Counterflow type" Vortex tubes
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Fig. 3 Schematic diagram of experimental apparatus
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Fig. 5 Cross sectional view of Nozzle used in the
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Fig. 6 Cross sectional view of part of cone used in
the experiment
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Fig. 7 Cross sectional view of part of Hot exit
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