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Abstract
The problem of MHD combined convection is analyzed in a lid driven enclosure with corrugated wavy bottom wall filled with  nanofluid in presence of internal heat source. The top and right walls of the enclosure are maintained with a uniform cold temperature  whereas the left wall and bottom wavy wall are kept adiabatic. The top wall is moving with a constant velocity upon its lid and a rectangular heat source is placed horizontally inside the enclosure. The physical problems are characterized by 2D governing partial differential equations along with proper boundary conditions and are discretized using Galerkin’s finite element formulation. The study is executed by analyzing different ranges of geometrical and physical parameters namely, the ratio of heat source and cavity height (, volume fraction of nanoparticles, Hartmann number  and Richardson number . The numerical results show that, in the combined convection region. In absence of magnetic field, heat transfer rate decreases approximately 3%, 9% and 24% with the increasing value of the ratio (heat source height and cavity height) from  respectively. In comparison with flat wall, heat transfer rate increases about 9% and 16% respectively with the increasing wave number of corrugated wall to 2 and 4. Heat transfer rate increases about 8% and 16% and 25% respectively with the increasing value of volume fraction 3%, 6% and 9% respectively in comparison with base fluid. Heat transfer rate starts to decline with the instigation of magnetic field. It decreases approximately 26% and 53% with the increasing value of  from 0 to 30 and 60 respectively.
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Figure 1: Schematic diagram with co-ordinate system
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