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Resumen 

We report experimental results on the motion and levitation of a freely to-move heavy cylinder, 

of constant diameter and varying mass, inside a water-filled drum rotating around its horizontal 

axis. The resulting flow field and the cylinder dynamics were determined with the aid of flow 

visualizations and particle image velocimetry methods. The spatial tracking of the inner cylinder 

was done with the aid of Fourier cross correlation methods. The steady bulk flow field created 

by the drum rotation generated forces that make the inner cylinder to counter-rotate without 

contact with the drum walls. Testing different cylinder masses and rotating drum frequencies 

has shown that there exists a range of stable spatial positions of the inner cylinder describing an 

angular segment inside the drum flow. The cylinder frequency can be set to zero if we increase 

the drum frequency beyond a threshold value. Increasing the drum frequency produces a 

stronger secondary flow circulation which is the key-mechanism responsible of the counter-

rotating cylinder frequency. At this point, the inner cylinder levitates with a constant separation 

from the drum walls close to half of its diameter. Tests on heavy hollow cylinders revealed that 

the fluid filling the cylinder remains at rest while the cylinder was under levitation with zero 

rotation frequency. (C) 2015 AIP Publishing LLC. 

Palabras clave 

KeyWords Plus: FLOW; LIFT 

Información del autor 

Dirección para petición de copias: Hernandez, RH (autor para petición de copias) 

 

Univ Chile, Dept Ingn Mecan, LEAF NL, Casilla 2777, Santiago, Chile. 

Direcciones:  

 

[ 1 ] Univ Chile, Dept Ingn Mecan, LEAF NL, Santiago, Chile 

Direcciones de correo electrónico: rohernan@ing.uchile.cl 

Financiación 

Entidad financiadora Número de concesión 

Fondecyt  1085020  

Ver texto de financiación    



Editorial 

AMER INST PHYSICS, 1305 WALT WHITMAN RD, STE 300, MELVILLE, NY 11747-4501 USA 

Categorías / Clasificación 

Áreas de investigación: Mechanics; Physics 

Categorías de Web of Science: Mechanics; Physics, Fluids & Plasmas 

Información del documento 

Tipo de documento: Article 

Idioma: English 

Número de acceso:  WOS:000360646600019 

ISSN: 1070-6631 

eISSN: 1089-7666 

Información de la revista 

• Impact Factor: Journal Citation Reports® 

Otra información 

Número IDS:  CQ5LU 

Referencias citadas en la Colección principal de We b of Science: 14 

Veces citado en la Colección principal de Web of Sc ience: 0  

 


