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ABSTRACT

The present study investigates the behaviour of aligned magnetohydrodynamic (MHD)
free convection flow of magnetic nanofluids over a moving vertical plate by considers
two types of the mixtures of magnetic nanofluids which were water and kerosene based
magnetic nanofluids. The convective boundary conditions were taken into consideration
where the right surface of the plate was in contact with the cold fluid while the left
surface of the plate was in contact with the hot fluid. The similarity transformation was
used to reduce the partial differential governing equations into ordinary differential
equations. Then, the reduced equations was coded into Maple software and solved by
using Fourth — Order Runge — Kutta Method. The results of velocity and temperature
profiles were illustrated graphically while the results of skin friction coefficient and
Nusselt number were presented in tabulated data. The study found that the inclination
angle of magnetic field, local Grashof number, interaction of magnetic and local Biot
number parameters positively influenced the velocity profiles. Conversely, as the value
of inclination angle of magnetic field, local Grashof number, interaction of magnetic
parameters increased, the temperature profile decreased. However, an increasing in
value of nanoparticle volume fraction and local Biot number elevated the temperature
profile. The numerical results revealed that the value of skin friction coefficient was the
highest when the plate moved against the flow while the value of Nusselt number was
the biggest when the moving vertical plate moved with the flow of magnetic nanofluids.

The study also concluded that Fe,O, - kerosene was the most suitable magnetic
nanofluids that can be used to enhance the rate of heat transfer since the value of Nusselt
number in Fe,O, - kerosene magnetic nanofluids was higher than Fe,O, - water

magnetic nanofluids in all states of plate. Comparison of the results obtained with the
results from previous study was performed to prove the consistency of the results and
excellent agreement was achieved.
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