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A Numerical Study on the Effect of Pitch Angle of Helical Nozzle on the
Vortex Tube Performance Characteristics
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ABSTRACT

In this paper, a numerical analysis was performed to investigate the effect of the pitch angle of a helical nozzle on the
performance characteristics of a vortex tube. Three-dimensional numerical simulation has been performed with standard k-e
turbulence model by using FLUENT 13.0. The effect of the pitch angle of helical nozzle was described in term of 3. A CFD
analysis was performed on =0, 5, 10", 15 . In order to realize the influence of 3 on performances of the vortex tube.
Computation results were expressed by the 8-A7; . graph and radial profiles of axial velocity and swirl velocity. The results
showed that 8 which improves energy separation capacity of vortex tube was 5 at o= 0.33,0.5 and 10 at o= 0.33. Besides, It

was confirmed that the results were closely related to axial velocity and swirl velocity.
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Table 1 Geometric parameters of computational model

Parameter Value
Working tube length(L)(mm) 106
Working tube LD(D)(mm) 114
Nozzle height(H) (mm) 097
Nozzle width(W) (mm) 2.82
Cold exit diameter(d,)(mm) 6.2
Cold exit area(mm?) 30.3
Hot exit area(mm?) %
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Table 2 Value of parameter of boundary conditions

Parameter Value

Inlet mass flow rate (g/s) 3316
Inlet total temperature (K) 294.2
Hot outlet static pressure (kPa) 202
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Table 3 Geometric parameters of validation model

Parameter Value

Working tube length(L) (mm ) 106
Working tube LD(D)(mm) 114
Nozzle height(H) (mm.) 097
Nozzle width(W)(mm) 141
Nozzle total inlet area(4,)(mm?) 8.2
Cold exit diameter(d,)(mm ) 6.2
Cold exit area(mm?) 30.3

Hot exit area(mm?) B
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