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Numerical investigation of energy separation in a low pressure
vortex tube under different axial angles of injection nozzles

N. pourmahmoud®”, A. Jahangir Amini®, A. Hassanzadeh®, S.A. Izadi?

1- Assoc. Prof., Mech. Eng., Urmia Univ., Urmia, Iran
2- MSc. Student, Mech. Eng., Urmia Univ., Urmia, Iran
3- PhD. Student, Mech. Eng., Urmia Univ., Urmia, Iran
*P.0.B. 165 Urmia, Iran. n.pormahmod@urmia.ac.ir

Abstract- In this article, effect of axial angle of injection nozzles on the flow field structure in a Low-Pressure vortex
tube has been investigated by computational fluid dynamics (CFD) techniques. Numerical results of compressible and
turbulent flows are derived by using the standard k-¢ turbulence model. The dimensions of studied vortex tubes are kept
the same for all models and the performance of machine is studied under 6 different axial angles (8) of nozzles.
Achieving to a minimum cold exit temperature is the main goal of this numerical research. Our investigation shows that
utilizing this kind of nozzle changes the energy separation and flow characteristic. Considering total pressure of cold
flow, a new parameter, ¢ is defined and results shows that changing the amount of & can affect the cold exit temperature
directly. Finally, some results of the CFD models are validated by the available experimental data which show
reasonable agreement.

Keywords: Vortex Tube, Axial Angle, Energy Separation, &, Numerical Simulation.
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