Experimental observations of convective and absolute inabilities in a
rotating Hagen-Poiseuille flow
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ABSTRACT

A spatial, viscous and linear stability analysis of Poilewipe flow with superimposed solid body
rotation was considered in [1]. In this work a neutral curge the transition from stable to convec-
tively unstable state was given. In addition, once this lflasewas unstable, the onset of the absolute
instabilities was later extended to cover all values of tammeters: Reynolds numbg&e, swirl pa-
rameterl, azimuthal wave number, and axial wave number. Furthermore, this theoretical work was
supplemented with three dimensional numerical simulat{@h Then, a good agreement was found in
relation to the theoretical neutral curves. The flow ratellasions and the nonlinear waves structures
were also analyzed in detail.

In the present work, we complement the previous works (g]). [Thus, we show the experimental
results of the instabilities present in a developed Hagasdrille flow with a imposed rigid body
rotation. To that end, we base our results in qualitativea digt means of visualizations. We found
a very good agreement agreement in fhe L plane between the experimental and the theoretical
data for the onset of convective hydrodynamic instabditiBesides, the transition from convective to
absolute instabilities is also studied experimentallythis region, different and complex structures
were observed in a range of Reynolds numbers that belongtatiaar regime (up to 600). We also
present the analysis of these visualizations in a space-diomain to obtain quantitative data, so the
wavelengths and the frequencies are also estimated by &éa#tr Transformation in two dimensions.
The comparison with the theoretical values is in good agezgnoo.
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