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Experimental Study to Nozzle of Vortex Tube
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" Department of Mechanical Engineering, Kyung-Pook National University, member

" Graduate School, Kyung-Pook National University

Abstract

The phenomena of energy separation through the vortex tube was investigated experimentally, to
see the effect of nozzle area ratio and partial admission rate on the energy separation and cooling
capacity. The experiment was carried out with various nozzle area ratios from 0.031 to 0.232 and
partial admission rate from 0.176 to 0956 by varying input pressure(Q.2 ~05MPa) and cold air
mass fraction(y =0.1~1.0). From the experimental result, we found the optimum nozzle area ratio
and the effective partial admission rate for the available use and best cooling performance in given
operation condition. While the maximum drop of cold air temperature was observed at around y =
0.3 and Sy =0.155, the maximum cooling capacity was observed at around y=0.6 and S, = 0.094.
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Fig. 1. Schematic diagram and flow pattern of
vortex tube
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Fig. 2. Schematic diagram of experimental
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Table 1. Dimension of vortex tube, nozzle area
ratio and partial admission rate. unit: mm)

tube length (L) : 104.4
tube inner diameter(d.) : 5.6
cold end orifice(d/d) : 2.5( £=0.446)
Experiment 1 Experiment 2
N ds Sn Sn A
0.4 0.031 0.176
05 0.048 0.285
0.6 0.066 :
07 | 0094 - 0434
6 | 08 | 0122 | 0155
0.85 0.138 0653
09 | 01% 1 08
1.0 0.191
11| 0232 0.356
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for inlet flow
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