Effects of viscous dissipation on convective and absolute instability
in viscoelastic mixed convection flowsin porous media
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Thermal instability in fluid saturategporous media as well as in clefinids has been
investigated extensively during the last few desadehe presence of a superposed horizontal
through-flow, in addition to a vertical thermal drant, leads to amteresting linear and nonlinear
behaviour. For a porous medium, Delache et alpg§tformed a spatio-temporal stability analysis
by considering both extended and localized pertiohs. Quantitative comparisons between their
findings and experimental results published in tiberature were presented. It is found that the
experimentally observed transition between doweastr moving transverse roll¥ ¢olls) and
stationary longitudinal rollsL( rolls) occurs at the border between convective ahdolute
instability predicted theoretically. Recently, Niend Barletta [2] extended the temporal stability
analysis of that problem by taking into accountweiss dissipation. They found thaider both
the effect of a horizontahough-flow and the effect of viscous dissipatitte system selectb
rolls at the onset of the convective instabilityofdover, they predict a destabilization of the base
flow induced by viscous dissipation. The destahtlan can be so important that the onset of
convectiveT rolls may occur evewith a vanishing Darcy-Rayleigh number.

Interest in viscoelastic flows through porous radths also grown considerably because of its
wide range of applications in biorheology, as veslifor design issues of interest for tinemical
and petroleum industries. Convective instabilityetinolds for viscoelastic fluids in porous media
heated from below can be found in flierature. It has been demonstrated that instghbitiay be
stationary or oscillatory, depending on viscoetaptioperties of the fluid. For mixed convection
problems, Hirata and Ouarzazi [3] performed a thdémensional spatio-temporal stability
analysis and proved that when the base flow Idsestability, all unstable modes are convectively
unstable except transverse rolls, which may expeéie transition to absolute instability.

The aim of this communication is to analyse thertte mixed convection thresholds and the
linear characteristics of both convective and alisoinstability for viscoelastic fluids by taking
into account viscous dissipation. Thus, the presentribution may be considered as an extension
of [2] to viscoelastic fluids and also an extenswin[3] by including the effects of viscous
dissipation. In addition to the properties of tlerqus medium, one has three potential sources of
instability: (thermal boundary conditions, viscodissipation and viscoelastic character of the
fluid). We will use the Darcy-Oldroyd-B model as a momentum traresfeation to describe the
combined effects of these three sources of ingtabi
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