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3D Droplet velocities and sizes in the Ranque-Hilsch vortex tube1

R. LIEW, J.C.H. ZEEGERS, Department of Applied Physics, Eindhoven Univer-
sity of Technology, J.G.M. KUERTEN, Faculty EEMCS, University of Twente, W.R.
MICHALEK, Department of Mechanical Engineering, Eindhoven University of Tech-
nology — The Ranque-Hilsch vortex tube is a known device that is used to generate
spot cooling. In this study, we experimentally investigate the behavior of small wa-
ter droplets in the vortex tube by means of Phase Doppler Particle Analysis. In
an experimental vortex tube, droplets were injected together with a carrier gas to
form a fast rotating (up to 80.000 rpm) droplet-gas mixture. Droplet sizes, 3D ve-
locity components, and turbulent properties were measured, showing high intensity
isotropic turbulence in the core region. To investigate the cause of the high inten-
sity turbulence, a frequency analysis was applied on the measured velocity. The
frequency spectrum of the velocity is presented and indicates that wobbling of the
vortex axis is the cause of the high turbulence intensity. It was expected that larger
droplets have a higher radial velocity because of the larger centrifugal force. Results
show, however, that small and lager droplets behave similar.
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