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	Abstract
	

	The flow of a hybrid ferrofluid (Fe3O4 − CoFe2O4) /H2O in the presence of magnetic field in a rectangular domain between two permeable channels has been studied considering the flow is unsteady, viscous, irrotational. The model's applicability in both industrial and medicinal settings make this work advantageous. Thermal buoyancy and heat sources/sinks over the flow have also been considered in this work. The hybrid nanoliquids can easily escape, squeeze, and dilate through the permeable channel. A mathematical framework has been developed to examine and demonstrate the solutions both numerically and graphically, considering the variations of physical parameters inside the flow geometry. The controlling PDEs are transformed into ODEs using similarity transformations and then solved using Newtonian shooting technique. Furthermore, ANN model with Levenberg- Marquardt back propagation technique is applied for the prediction of Nusselt number and pressure gradient. For this, a data set is generated from the numerical method to perform training, testing and validation. The MATLAB software has been used for overall computation. Mean square error (MSE), regression values, and error histograms are used to compare predicted data correctness. This ANN trained model is used for predicting non-dimensional quantities via the heat transfer rate, skin friction coefficient, and pressure distribution.
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