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ABSTRACT

In this thesis we present linear and weakly non-linear study of Rayleigh-Bénard convection subject
to general boundary condition, which includes both physically realistic and artificial boundaries. A
horizontal configuration is adopted, wherein the horizontal surfaces are attached to porous blocks,
which allows for the inclusion of rough boundaries modelled by the Robin boundary condition on
velocity. The Robin boundary condition is utilised to model boundary condition on temperature as
well, Thus, the usage of general boundary condition paves a way to integrate 16 different Rayleigh-
Bénard convection problems into one single problem. A Biot number and slip-Darcy number
parametrise the study which arise because of the boundary condition. Adding nanoparticles to a base
fluid result in an increased thermal conductivity of the base fluid.

The thermophysical properties of the nanofluid are obtained using phenomenological laws and
mixture theory. The present study explores performances of different types of nanofluids, mono
nanofluid and hybrid nanofluid in heat transfer systems. The comparative study pertaining to
nanofluids provides theoretical assistance to make an efficient choice of the nanofluid for convection
problems. The objective of this research is to present a conducive understanding of the effect of
nanoparticles and its enhanced thermophysical properties’ effects on the onset of convection.
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