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ABSTRACT

In this thesis, we study single, double, and triple diffusive convection in a bi-viscous Bingham fluid
between two stress-free, isothermal horizontal plates under various constraints. We examine the effects of
constraints such as gravity and temperature modulations on diffusive convection in a bi-viscous Bingham
fluid layer. Additionally, we explore the impacts of different combinations of aqueous-salt-solutions and
cross-diffusion in the fluid layer. Linear and nonlinear analyses for the single, double, and triple diffusive
convection are performed to investigate in a bi-viscous Bingham fluid layer subjected to various
constraints. Therefore, to comprehend the effect of various parameters for small and large yield-stress
values on the onset of convection and to assess how the heat and mass transfers are enhanced is the another
important goal of this study.
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