A3 =FF A 138 A 11 2(2001)/pp. 1149~1155

=t -
F,43 4 4.4 A F

Experimental Investigation for the Characteristics of Energy Separation
of a Vortex Tube at Various Inlet and outlet Pressure Conditions
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ABSTRACT: The experimental investigation on energy separation in a vortex tube has been
carried out to show the effect of inlet and outlet pressures with various working fluids (air,
0., and CO2). Those outlet pressure means cold outlet and hot outlet pressure which were set
equally. The results showed that the total enthalpy variation became a maximum when the
mass flow rate at the cold outlet was a half of the total mass flow rate in the vortex tube
(y=0.5). The total enthalpy varation was quite affected by the pressure difference between
the inlet and outlet of vortex tube when the ratio of the inlet pressure to the cold outlet
pressure remained constant. Although specific enthalpy differences between the inlet and the
outlet (both cold and hot outlet) did not noticeably vary with the pressure difference, the spe-
cific enthalpy difference bhetween the inlet and cold outlet was dominantly affected by physical
properties of working gases.
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Fig. 1 Axial and cross sectional flow pattern
of Kassner and Knoernschild.
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Fig. 2 Schematic diagram of experimental ap-
paratus.
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Table 1 Experimental range

Case A Case B
Constant Variable Constant Variable
Pressure ! Pressure Pressure| Pressure
difference| ratio | P, — P.| ratio |differencet P, — P.
4P (MPa)| (X)) (X) (4P)
267 [0.8-03 064 [08-0.16
05 350 {0.7-02; 5 056 |0.7-0.14
6.00 10.6-0.1 048 | 06-0.12
2.00 10.8-04 060 | 0.8-0.2
oq | 234107030 ] 053 0.7-0.175
3.00 |06-02 045 106-0.15
500 10.5-0.1 0.38 [05-0.125
160 |0.8-05 053 |08-0.27
03 175 10.7-04 3 047 [0.7-0.233
2.00 [06-0.3 040 | 06-0.2
400 (04-0.1 0.34 105-0.167
140 [0.7-05 0.40 | 0.8-04
02 150 0.6-04 9 035 0.7-0.35
1.67 105-0.3 030 | 06-03
200 |04-02 025 }05-0.25
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Mass flow rate and total enthalpy

variations as a function of cold mass

fraction at different inlet pressure for
air.
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Fig. 5 Mass flow rate, hot and cold specific

enthalpy difference and total enthalpy
variation as a function of pressure ra-
tio for air.
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Table 2 Cold outlet specific enthalpy differ-

ence at various pressure difference

(X =3, y=05)
) Specific enthalpy difference
Pressure difference Ah, (kl/kg)
AP (MPa)

Air 02 CO2
0.34 26.2 24.2 15.2
0.40 25.8 24.3 16.1
0.47 26.6 24.2 16.0
0.53 25.5 25.1 158
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