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Effects of the partial admission rate and cold flow inlet-outlet ratio
on energy separation of Vortex Tube
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ABSTRACT

The vortex tube is a simple device for separating a compressed fluid stream into two flows
of high and low temperature without any chemical reactions. Recently, vortex tube is widely
used to local cooler of industrial equipments and air conditioner for special purpose. The
phenomena of energy separation through the vortex tube were investigated to see the effects of
cold flow inlet-outlet ratios and partial admission rates on the energy separation experimentally.
The experiment was carried out with various cold flow inlet-outlet ratios from 0.28 to 10.56
and partial admission rates from 0.176 to 0.9% by varying input pressure and cold air flow
ratio. To find best use in a given cold flow inlet-outlet ratio and partial admission rate, the
maximum temperature difference of cold air was presented. The experimental results were in-
dicated that there are an optimum range of cold flow inlet-outlet ratio for each partial ad-
mission rate and available partial admission rate.
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Fig. 2 Schematic diagram of experimental apparatus
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Table 1 Dimensions of vortex tube and ranges of ex—

periments
(unit : mm)
nozzle parameter
diameter | length{L) partial
D L=187"D | number | admission On
rate (A)
Type 1 084, 1.3, 200, 251
4x06 0.353 336,434, 544,625
An=1131 756, 9.00, 1056
Type O 056, 091, 1.34, 167
56 1044 6x06 0530 224, 289, 363, 417
An=1657 5.4, 6.00. 7.04
Type I 028, 0.45, 067, 083
6x085 0634 112, 144, 181. 2.08
An=3405 231, 299, 351

1 :holder 2:cold end orifice 3: O-ring 4: vortex generator
5 tube 6: throttle valve 7:nozzle @ ~® : thermocouple

Fig. 3 Cross-section of vortex tube and thermmocouple
locations
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