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Abstract
The two-dimensional mathematical model ofwater-based hybrid nanofluid, where the nanoparticles of the model are alumina
(Al2O3) and copper (Cu) is analyzed in this article. It describes the heat and mass transfer which are induced by
concentration and temperature differences, respectively. The current mathematical model extended the works by
implementing both directions of moving sheet in the boundary conditions: stretching and shrinking, and use the exponential
variations of the sheet velocity, temperature, and concentration of the hybrid nanofluid at the sheet. The final numerical
solutions can be obtained by implementing Matlab bvp4c, which involves the step of choosing the most reliable solution in
an actual fluid situation. This selection technique on numerical solutions is known as stability analysis and only needs to
apply when more than one numerical solution appears in the Matlab bvp4c program. Finally, the controlling parameters such
as nanoparticle solid volume fraction, suction, shrinking/stretching, Soret and Dufour cause an increment or decrement in
the flow, heat and mass transfer in the hybrid nanofluid. For the stable solution, fluid velocity becomes slower whereas
temperature and concentration of the fluid increase when the percentage of Cu, as well as Al2O3, rises into the water.
Moreover, in case of local Nusselt number and local Sherwood number it is proved that Soret effect is the opposite
phenomenon of Dufour effect. © (2023). All Rights Reserved.
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