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Research on Using Vortex Tube for Cooling inside the Experimental Chamber
Zhang Yu WenLi Jin Guiming LiJiangiao LiHao
( Xi’an Polytechnic University, Xi'an, 710600 )

[ Abstract] As a refrigeration and heating device without moving parts, vortex tube has simple structure, rapid refrigeration and
no pollution. In this paper, a number of vortex tubes (No.1, No.2, No.3 and No.4) will be used, and the air output at the cold and hot
ends will be changed by adjusting the regulating valves at their hot ends, and the respective temperatures and flow rates at both
ends will be measured to calculate their cooling capacity. The vortex tubes (No.2 and No.4) with large cooling capacity are used to
carry out the cooling experiment, and the specific cooling data of the vortex tubes are obtained. On this basis, the temperature of
different positions in the experimental box was measured by using the methods of No.2 and No.4 vortex tubes to send cold air in
the experimental box, and it was concluded that the double vortex tubes blowing air in the same direction at short distance was a
better cooling method, which could bring the temperature in the experimental box to about 27°C. And the cooling effect has a
certain relationship with the pressure of compressed gas, and the effect is better when the compressed gas source is 0.5MPa; The
temperature in the experimental box near the air source is low, about 26°C.

[Keywords] Vortex tube; Hot end regulating valve; Gas output; Cooling experiment; Experimental box
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Fig.1 Structure diagram of the countercurrent

vortex tube
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Fig.2 Experimental counterflow vortex tube
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Table 1 Geometric parameters of the experimental

vortex tube

ZH R L

P ELAZ 6 mm
Pk E 96 mm
BHOEBER 6 mm
LAl e 6 —
HAOER 10 mm
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Table 2 Experimental equipment and instrument parameters
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Fig.3 Schematic diagram of experimental equipment and

experimental flow
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Table 3 Summary of vortex tube cooling effects

WIRE AR A VA 2R
i 's /'C / (L/min) /'C
2 -15.1 46.33 423
4 -14.2 54.61 41.4
2 -115 50.55 38.7
1 -11.1 43.44 38.3
4 9.5 64.15 36.7
3 83 41.19 35.5
1 75 49.64 34.7
2 72 69.50 34.4
1 42 69.50 31.4
4 42 69.50 31.4
3 3.5 69.50 30.7
3 0 69.50 27.2
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Table 5 Summary of unit cooling capacity of vortex tube
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Table 4 Cooling capacity data of vortex tube at different

AR ¥4 Vi It ST A
G JE/C / (L/min) / (W/kg)
2 72 69.50 60.73
4 9.5 64.15 59.82
4 -14.2 54.61 57.45
1 42 69.50 55.42
4 42 69.50 55.42
3 35 69.50 54.18
2 -15.1 46.33 49.81
2 -11.5 50.55 49.70
3 0 69.50 47.98
1 7.5 49.64 43.76
1 -11.1 43.44 4227
3 -8.3 41.19 37.14

temperatures
W AR AR AR
i /'C / (L/min) /W
2 -7.2 69.50 185.43
4 -9.5 64.15 182.65
4 -14.2 54.61 175.43
1 -4.2 69.50 169.21
4 -4.2 69.50 169.21
3 -3.5 69.50 165.43
2 -15.1 46.33 152.09
2 -11.5 50.55 151.77
3 0 69.50 146.51
1 -7.5 49.64 133.61
1 -11.1 43.44 129.07
3 -8.3 41.19 113.41
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Fig.4 Physical diagram of the experimental chassis
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Fig.5 Chassis size layout
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wire Figure two
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Fig.7 Cooling diagram of No.2 eddy current tube and
No.4 eddy current positive blowing bulb
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blowing position of the vortex tube
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Fig.9 The position of the temperature measuring point

changes the temperature map inside the box
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