SF=0IlL X S515|X| (2004), M132 HM1S
Energy Engg. J(2004), Vol. 13, No. 1, pp. 34~39

ket

TEHMU|O] M2 ou1X 2254

S 7A-gey
: oh5dj@korea.com

AlSIX]
s
=X

E-mail

An Experimental Study on the Energy Separation in the Ratio
of Nozzle Area of a Low Pressure Vortex Tube
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Department of Mechanical Engineering, Chungnam National University
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Abstract — The process of energy separation in a low pressure vortex tube with compressed air as a work-
ing medium is studied in detail. Experimental data of the temperature of the cold and hot air leaving the vor-
tex tube are presented. The variation of the maximum wall temperature along the inner surface of a vortex
tube and the temperature distribution in a vortex tube provide useful information about the location of the
stagnation point of the flow field at the axis of the .vortex tube Analysis of the results enabled to find the
optimum ratio of nozzle area and the optimum shape of an orifice. From this optimum geometric setup of a
low pressure and big vortex tube the effectiveness of energy separation was better than a high pressure and
small vortex tube.
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Fig. 1. Schematic diagram of the experimental appa-
ratus for the vortex tube.

Table 1. Dimension of the vortex tube.
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Fig. 2. Cross section of the vortex tube and location
of the thermocouples.

Tube length (L) 400 mm
Inner diameter of vortex tube (D) 20 mm
Inner diameter of nozzle (dn) 3.0 mm
Number of nozzle holes (Nh) 6
Nozzle area ratio (Sn) 0.130

0.142 0.153 0.164 0.176
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Fig. 3. Temperature differences AT,, AT, and AT, ...
according to S,, P~=1.0 kgf/em’, T,=26°C.
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Fig. 4. Temperature differences AT,, AT, and AT, .,
according to P, (P,=0.4, 0.7, 1.0, 1.3, 1.6 kgf/cm?),
T.=26"C for S,=0.142.
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Fig. 6. Temperature differences AT,, AT, and AT, ..
according to the orifice hole size (T,=26°C, P=1.0
kgf/em?).
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D . inner diameter of vortex tube, mm
H, : number of nozzle holes
T, : inner wall temperature of vortex tube, °C
L  : tube length, mm
I, . inner radius of vortex tube, mm

x/L : dimensionless length of tube

d, . inner diameter of nozzles, mm
r/r, . dimensionless radius of tube

d, . diameter of cold end orifice, mm

p. : pressure of the inlet air, kPa
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S, : nozzle area ratio (nozzle area/tube area)
: mean air flow rate, T/min
y. : cold air mass flow ratio(cold air mass flow/
inlet air mass flow)
AT, : temperature difference between inlet air and

hot air, °C

AT, : temperature difference between inlet air and
cold air, °C

Subscripts

h : hot

0 : inlet

c : cold

max. : maximum
n : nozzle or number

w : inner wall of vortex tube
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