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ABSTRACT

The study of fluid motions and heat transfer has long been motivated by important applications in the
industry and in nature. In most geophysical phenomena, fluid flows are maintained by buoyancy forces.
The main interest in the study of stability of natural convection in a fluid layer is to know when and how
laminar flow breaks down, its subsequent development and its eventual transition to turbulence. Natural
convection of a viscous fluid in a vertical layer, where the wall is held at different temperatures, provides
one such simple case of an interaction between buoyancy and shearing forces. Additionally, the convective
flow of a fluid over an undulated horizontal surface presents a case of non-idealistic fluid motion where
the undulations tend to modify the nature of the flow as well as affect the heat transfer in the fluid as a
whole. To model these practical phenomena and to the analyze fluid motions arising therein has been the
main objective of this research work. In this thesis, the boundary-layer flows of Newtonian fluids in
different geometries — primarily, a horizontal surface and a vertical surface. To account for the
imperfections arising in realistic scenarios, we have considered a horizontal surface with undulations and a
vertical surface with a non-uniform temperature distribution. Additionally, it is well-known that to meet
the cooling rate requirements in the industry, the thermal performance of ordinary heat transfer fluids is
not suitable. The concept of insertion of nanometre-sized metallic particles in the fluid leads to an increase
in the thermal conductivity of the ordinary base liquids. Therefore, to fully comprehend the affect of these
nanoparticles on the onset of convection and fluid motions and to assess how the enhanced thermophysical
properties may affect the heat transfer is another key objective of this research.
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