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ABSTRACT

A vortex tube is a simple energy separating device that splits a compressed air stream into a cold and

hot stream without any external energy supply or chemical reactions. The efforts of many researchers and
designers have been focused on improvement of vortex tube efficiency by changing the parameters affecting
vortex tube operation. The effective parameters are nozzle specifications and inflow pressure conditions.
Effects of different nozzle cross-sectional area and number of nozzles are evaluated by computational fluid

dynamics (CFD) analysis.

In this study, CFD analysis of 3-D steady state and turbulent flow through a

vortex tube was performed . We investigated the cold air mass flow rate, the cold air temperature, and the
cold air heat transfer rate behavior of a vortex tube by utilizing seven straight nozzles and four inflow

pressure conditions.
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Fig. 4 Illustration of the vortex tube geometry
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Table 1 Geometry summary of the vortex tube.

Parameter Value

- Working tube length (L) (mm) -106

- Nozzle height (H) (mm) -0.97
- Nozzle width(W) (mm) -1.41
- Cold exit diameter (d.) (mm) -6.2
- Hot exit diameter (dn) (mm) -10
- Working tube LD (D) (cm) -1.1
- Inflow pipe diameter(D;) (mm) -8

- Distribution ring gap(tq) (im) -3

- Nozzle length(S) (mm) -3.07
- Inflow nozzle length(T) (mm) -31

Table 2 Geometry summary of ARI1

Parameter Value

-0.73/0.83/0.97/
1.16/1.46/1.94/ 2.91
- Inflow nozzle total area(AJ)(mr) - 8.21

- Nozzle height (H) (mm)

Table 3 Geometry summary of AR2

Parameter Value

-Inflow nozzle total area(A)(m’) -10.94/9.57/8.21/
N

A=A =:A9A= Ai
(4, =4, s 213 ) 6.84/5.47/4.10/2.74

Table 4 Boundary conditions

Location Boundary Conditions
- Inflow pressure (P;) - 4.8bar
- Inflow temperature (T;) -2942 K

- Cold/Hot exit pressure - atmospheric pressure

- Walls - No slip & adiabatic
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