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ABSTRACT

The study offers an in-depth exploration into the dynamics and properties of multilayered nanofluids and
hybrid nanofluid flow in different geometries. The investigation ranges from sinusoidal channels with
micropolar hybrid nanoliquids to concentric cylinders that exhibit electrokinetic effects and rotating disks.
Also, the Darcy-Forchheimer model is introduced to assess non-Newtonian and Newtonian fluid interplay,
emphasizing the role of asymmetric slip conditions which reduces the fluid flow. Moreover, the study on
bioconvection obtained by addition of gyrotac-tic microorganisms which enhances mass and heat transfer in
multilayer Newtonian fluid channels. Studies explain the importance of interfacial regions in achieving
optimal system temperature.

The subsequent study examines the two-layer hybrid nanofluid (HNF) with magnetohydrodynamic properties
between two identical ro-tating disks. The governing equations of the mathematical models are explained
using PDE and solutions are attained using numerical and semi-analytical methods such as the DTM and
Range Kutta method. Further, the obtained results have been explained with the help of tables and graphs. The
study reveals that the immisci-bility of the base fluids forms an interfacial layer, revealing that the addition of
two different fluids restricts the fluid motion nearer to the interfacial region, maintaining an optimum
temperature in the system. Collectively, these findings pave the way for advanced applications in industries
like solar, nuclear, biomedical, and electronic cooling, promising enhanced performance and efficiency.

Keywords: Multilayer fluid flow; Hybrid nanofluid,; Nanofluid; Differntial Transorm method; Rangekutta
Feildberg method. '
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