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ABSTRACT

The global requirement for sustainable energy supply to enhance industrial productivity and reduce
production costs has caught the attention of researchers on renewable energy in recent years [1].
Solar energy mitigates the dangers associated with the deployment of fossil fuels in the generation
of electricity [2]. This research investigates the entropy generation analysis and heat transfer en-
hancement of magnetohydrodynamic (MHD) Jeffrey nanofluid flow under the influence of nonlinear
thermal radiation, heat source, and Cattaneo–Christov heat flux model. The governing partial differ-
ential equations of the models are formulated with the aid of conservation laws and transformed into
non-dimensional, coupled nonlinear ordinary differential equations using suitable similarity trans-
formations. The resulting non-dimensional models are solved using the spectral local linearization
method [3, 4]. The accuracy and the convergence of the method are shown by comparing the ob-
tained results with a known work in the literature, and they are observed to be in good agreement.
The impacts of the emerging non-dimensional parameters on the fluid flow profiles are discussed
graphically and in tabular form. The results show that the temperature of the fluid increases with the
rise in the heat source and thermal radiation parameters. The velocity profile and the magnetic field
parameter exhibit an inverse relationship, whereas the temperature of the fluid shows an opposite
impact. The findings of this study will shed more light on the design and improvement of solar
energy systems, thermal energy technologies, and various electronic cooling systems.

Keywords Jeffrey fluid · Nanofluid · Entropy Generation · Solar Energy · Cattaneo-Christov heat

References

[1] Kasali KB, Ajadi SO (2025) Heat and Mass Transfer Behaviour of an MHD Elastico-Viscous
Nanofluid Over a Rotating Disk with Viscous Dissipation, Radiation, and Heat Source. Journal
of Nanofluid. 14, 16-26.

[2] Aselebe LO, Adeosun AT, Kasali KB, Yisa BM, Salaudeen KA, Adesina RO (2024) Investiga-
tion of thermal properties of ethylene glycol-based Williamson hybrid-nanofluid over stretch-
able/shrinking flat plate and their effects on solar panels. International Journal of Thermofluid.
24 100892.

[3] Kasali KB, Tijani YO, Ajadi SO, Abdulhakeem Y (2023) Radiative Jeffery Fluid Transport Over
a Stretching Surface with Anomalous Heat and Mass Flux, International Journal of Modern
Physics B. 2450350 https://dx.doi.org/10.1142/S0217979224503508

[4] Motsa SS (2013) A new spectral local linearization method for nonlinear boundary layer flow
problems. Journal of Applied Mathematics. 013:423628.

*Corresponding Author’s E-mail: kazeemkasali2015@gmail.com


