
HAL Id: hal-01143526
https://hal.science/hal-01143526

Submitted on 23 Jun 2015

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Variety of flow regimes in Taylor-Couette-Poiseuille flow
Magdalena Kristiawan, A. El Faye, M. Mahloul, A. Mahamdia, V. Sobolik

To cite this version:
Magdalena Kristiawan, A. El Faye, M. Mahloul, A. Mahamdia, V. Sobolik. Variety of flow regimes in
Taylor-Couette-Poiseuille flow. 18. International Couette-Taylor Workshop - ICTW 2013, Jun 2013,
Enschede, Netherlands. �hal-01143526�

https://hal.science/hal-01143526
https://hal.archives-ouvertes.fr


18th International Couette-Taylor Workshop 2013, abstract 
 
Variety of flow regimes in Taylor-Couette-Poiseuille flow  
 
 
1M. Kristiawan, A. Faye, 2Mahloul M., 2Mahamdia A., V. Sobolík,   
Univ. La Rochelle, LaSIE, Av. Michel Crépeau, 17042 La Rochelle, France;  
tel.+33 5 46458780, fax +33 5 46 45 86 16, e-mail: vsobolik@univ-lr.fr;  
1 UR BIA, INRA, BP 71627, 44316 Nantes, France; 
2Faculty of Physics USTHB BP N° 32 El Alia 16111 Algiers, Algeria. 
 

Taylor-Couette-Poiseuille (TCP) flow was studied in a wide range of Taylor numbers 
and low axial Reynolds numbers. The experimental set-up was characterized by a radius ratio 
of 0.8 and an aspect ratio of 44. The electrodiffusion method with a three-segment probe and 
an array of simple probes was used for mapping the components of wall shear rate at the outer 
fixed cylinder. The filling experiments were carried out consisting in adjusting the rotation 
rate of the inner cylinder and than filling the annular gap with liquid at the prescribed flow 
rate. Flow patterns were registered using a movie camera. Taylor vortex flow, wavy vortex 
flow, helical flow having screw opposite to the basic Couette Poiseuille (CT) flow and 
moving in the direction of the Poiseuille flow, steady and moving helical flow having screw 
coinciding with the basic CP flow and wavy helical flow was observed at low Taylor 
numbers. Laminar wavy vortex flow with 2, 3 and 4 waves was observed at moderate Taylor 
numbers. Vortices with turbulent flow either with straight or wavy boundaries and turbulent 
helical flow with screw coinciding with the basic flow and axial movement opposite to the 
axial basic flow were observed at higher Taylor numbers. Different time histories of axial and 
azimuthal wall shear rate components correspond to each flow pattern. The axial and 
azimuthal celerity of flow patterns and their size were evaluated from limiting diffusion 
currents and movies. 


