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Energy Separation Characteristics of Single Hole Vortex Generator

Kap-Jong Riu, Jun-Young Jang and In-Su Choi
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Abstract

When vortex tubes are applied to enhance the coefficient of performance of refrigeration system, the
smaller one is preferable. However, the existing vortex generator with a nozzle hole diameter of 0.5mm
was not suitable due to chocking of the nozzle hole. Therefore, experimental investigation was made to
find an appropriate geometry of vortex generator, which could give a comparable effect of energy
separation to commercial ones without chocking problem. The tested vortex generators were tangential
and spiral types, which had single inducing channel with larger cross-sectional area than that of
conventional multi-hole ones. The experimental result showed that the performance of the spiral type
was better than that of the tangential one. As a small size of spiral one, the diameter of cold-end
orifice is proposed to an half of tube diameter for the application to refrigeration system, while cold
mass fraction ratio is 0.5~0.6 for a desirable operation.
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Fig. 1 Schematic diagram of experimental apparatus
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Table 1 Dimensions of commercial vortex

' flow in generators
Model Diameter of| Number | Diameter of
nozzle holes| of holes jcold end orifice
2H 0.5mm 4 2.0mm
14 Cg:g: generator g f:!l)z ond orfice (?:‘tgr—ortitr;g valve oL 0.5mm 4 17mm
7: nozzle 8H 0.9mm 6 | 32mm
Fig. 2 Cross-sectional view of vortex tube
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Fig. 6 Cooling efficiency of simple and spiral
vortex generators at varying cold mass
fraction
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Table 2 Maximum cooling efficiency of simple

spiral vortex generator (SP-I)

.é yvm.u l Umax
0.357 0558 | 0.0866
0.393 0.595 0.1029
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Fig. 8 Maximum cooling efficiency at varying cold
end orifice diameter ratio
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