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Abstract: We looked at the convective heat transmission of a water-based Ferro fluid in a pipe. The 

laminar convective heat transfer of water-based Ferro fluid moving through a pipe was explored and 

analysed in the presence and absence of an external magnetic field. Fe3O4-Water is the working fluid. 

Simulation and analysis was carried out using Ans. 2019 R3. A single-tube configuration was simulated. 

In this tube, Ferro fluid is pumped. The outside diameter of the tube, do, is 28 millimetres, while the inner 

diameter, di, is 25 millimetres. The length of the tube, L= 700 mm, was taken into account. ICEM CFD 

for Fluent 2019 R3 was used to create the mesh. A mesh report with 158776 nodes and 145000 elements 

was used for meshing. Fluent was used to create this design. The MHD module in the fluent add-on model 

was used to apply a magnetic field. In order to provide an external magnetic field with electric potential, 

a conductor was supplied. There were measurements of local convective heat transfer in both the presence 

and absence of magnetic fields. Heat transfer augmentation was explored in the Reynolds number range 

of 250-800. B=500 G was used to maintain a steady external magnetic field strength. To boost the heat 

transfer rate, the flow pattern must be disrupted and flow redirected. Ferro fluid was shown to react to 

external magnetic fields. The rupture of the thermal boundary layer and the velocity boundary layer occurs 

when a constant magnetic field is applied. This increases the heat transfer rate. Flow recirculation happens 

when a magnetic field is constantly applied. The rupture of the thermal boundary layer and the enhanced 

mixing of the flow imply a considerable improvement in the heat transfer rate.. 
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