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ABSTRACT

Analyzing fluid flow behavior in the presence of temperature gradients subjected to internal and external
forces in different geomelries is essential for optimization processes for various engineering applications,
guiding the design of more efficient thermal systems. This thesis focuses on investigating the Rayleigh-
Bénard convection problems occupying rectangular and cylindrical enclosures. The linear and weakly
nonlinear analyses are carried out that reveal the results on regular convection, heat fransport and chaotic
motion for each of the problems. Steady and unsteady states of the Rayleigh-Bénard system are studied using
the Lorenz model. The dynamical system is investigated to look for possible chaotic motion.

Fluid systems can exhibit chaotic behavior, and understanding the chaotic nature of these flows is essential for
accurate predictions of thehr evolution over time. In view of this, the regular, chaotic, and periodic natures of
the dynamical system is thoroughly analyzed. Further, the influence of various parameters on the indicators of
chaos is explored. Additionally, the thermal performance of the system is looked into by introducing
nanoparticles/nanotubes into the base fluid.
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