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           Thermal convection in a complex fluid

                                            Zineddine KEBICHE
                     Ferhat Abbas University, Setif 1, El Bez SETIF. ALGERIA 
An experimental investigation of the Rayleigh–Bénard convection in a shear thinning fluid (Carboxymethyl cellulose CMC) is presented. Using a rectangular cavity with high aspect ratio, the CMC is uniformly heated from below and cooled from top. Combining integral and local measurements for calculating the temperature difference between two parallel plates and the flow velocity respectively within a wide range of heating powers P, two distinct regimes are observed. A pure conductive regime is observed for heating powers smaller then a critical value Pc. Beyond this onset and increasing the heating power gradually reveals a convective regime manifesting through a nonlinear dependence of the temperature difference between the plates on the heating power. Simultaneously with this, local measurements of the flow fields reveal a nonlinear increase of the roll pattern amplitude. In the case of Carboxymethyl cellulose, modeled rheologically by the law of Carreau, the nature of the bifurcation can change according to the index of shear thinning from supercritical bifurcation to subcritical bifurcation.
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