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Experiment on influences of inlet temperature and pressure on

vortex tube’s performance

GONG Di-lan' , MAO Jun-kui"*, DENG Ming',
YAN Ben®, WANG Peng-fei', ZENG Jun*

(1. Jiangsu Province Key Laboratory of Aerospace Power System,
College of Energy and Power Engineering,
Nanjing University of Aeronautics'and Astronautics, Nanjing 210016, China;

2. Collaborative Innovation Center for Advanced Aero-Engine, Beijing 100191, China;
3. School of Energy and Environment, Southeast University, Nanjing 210096, China;
4, Sichuan Gas Turbine Establishment,

Aero Engine (Group) Corporation of China, Chengdu 610500, China)

Abstract: Experiments were carried out to study the influences of the inlet/outlet ex-
pansion ratio (2~5), the throttle setting value (1~11) and the inlet temperature (313~373
K) on vortex tube’s performance. The variation of refrigeration and heating effects was ob-
tained along with above parameters. It was found in experiments that the performance of vor-
tex tube was enhanced with the increasing inlet expansion ratio, promoting the in-tube vortex
intensity and increasing inlet the angular velocity gradient at different radiuses. The refrigeration

effect increased by 10. 99 and heating effect increased by 46. 5% separately. With the rise of
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throttle setting value, the degree of energy exchange between the cold/heating flow increased,

the eddy effect strengthened and cold flow rate increased by 47.3%. The performance of the

vortex tube was improved with the increase of the inlet temperature. All the results show that

as the inlet temperature increases by every 20 K, the refrigeration effect at the cold side is en-

hanced by about 12% , while the heating effect at hot side is improved by about 5%.

Key words:

aero-engine; vortex tube; inlet temperature; expansion ratio;

throttle setting value; refrigeration effect
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