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1. George Ranque

2. Vortex — Type Pumps
3. Rudolph Hilsch
4.RVT

5.HVT
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1. inlet nozzle

2. Hot air exhaust control valve
3. Hot outlet

1.cold outlet

2. Orifice

3. Vortex Chamber
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1. re - circulation
2. temperature seperation
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1. counter flow
2. uni flow
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Abstract:

Vortex tube produces hot and cold air simultaneously. This device has considerable priorities
over conventional air condition and refrigerates systems such as simplicity, lack of moving parts,
low weights, low cost and lack of environmental pollution.

The Goal of this research is the numerical analysis of different parameters on the performance
of vortex tube in ANSYS CFX software. For this purpose, the effect of pressure/temperature of
the input air, the number of input nozzles, the ratio of the tube length to its inner diameter, the
ratio of nozzle diameter to tube diameter and the place of input nozzles on the temperature
differences of input and cold output air and also on isentropic efficiency are studied.

Modeling and meshing process of the vortex tube is preformed in Gambit software. The
proposed meshing is a combination of structure and unstructured mesh.

Studied fluid in this research is air and the flow in the vortex tube is turbulent and
compressible. The standard K — € model of turbulence is applied in this study. For discreting the
fundamental equations high resolution scheme which is a novel method in CFX is used.
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