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Abstract 

In the present study, the effects of Lorentz force and magnetic field-based inductive electrical 

field on the thermal performance of a cubic cavity filled with a magnetic nanofluid are 

investigated. Both the three-dimensional governing equations of fluid flow and heat transfer 

and the governing equations of continuity of electric current density are solved. To validate 

the developed code and model, the results obtained from the numerical solutions are 

compared with the results of the relations that govern the magnetic fluid heat transfer and 

close agreement is found. The effects of other parameters such as the magnetic field imposing 

direction and power, nanoparticle volume fraction, and Rayleigh number on the Lorentz force 

are investigated as well. The results show that the imposing direction of the Lorentz force is 

vertical to the applied magnetic field and is opposite to the nanofluid velocity. The 

aforementioned force is considerably influenced by the volume fraction of 

nanoparticles,magnetic field power and nanofluid velocity. The obtained results show that the 

Lorentz force has no significant effect on the base fluid thermal performance. 
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