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Fig. 3 Measuring of axial velocities
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Experimental investigation of flow structure and energy separation
performance of Ranque-Hilsch vortex tube with LDV measurement

GUO Xiangji's HU Sufeng’, ZHANG Bo"', LIU Bo', FU Tinghuang’

( 1.Key Laboratory of Complex Energy Conversion and Utilization, Liaoning Province, School of Energy and
Power Engineering, Dalian University of Technology. Dalian 116024, China;
2. China Special Equipment Inspection and Research Institute. Beijing 100029, China;
3. Beiting Measurement Technique Co. Ltd. , Beijing 100044, China )

Abstract: Diameter of 30 mm assembling transparent vortex tubes are designed for visualization of
the main runner and a 2D laser Doppler velocimetry (LDV) technique is adopted to investigate the
time-averaged flow field on the meridian plane. Various operation conditions with different cold mass
fractions (0. 1-0. 9), tube lengths (360, 600, 900 and 1 200 mm), and inlet pressures (0. 01 and 0. 02
MPa) are studied to obtain the distributions of the axial and radial velocities and reveal how the
reverse flow boundary affects the energy separation performance, particularly. The LDV results show
that the time-averaged axial velocity distribution presents good axial symmetry, and the flow structure
presents similarity under different pressures. Radial velocity is far less than the axial velocity.
Increasing cold mass fraction leads to the radial expansion of reverse flow boundary. Two
deterioration mechanisms in the energy separation performance of an excessively short or long tube are
revealed: the over thick reverse flow boundary in the short tube, and the movement of the stagnation
point toward to the cold end in the long tube. The proposed tube optimization criteria are proved.

Meanwhile, it also shows that stagnation point is not a basic flow structure inside vortex tube.

Key words: Ranque-Hilsch vortex tube; laser Doppler velocimetry (LDV); flow structure; energy

separation performance; reverse flow boundary



