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Abstract 

 
Latest developments regarding thermos-physical features of flow and heat transfer for non-Newtonian fluids in the 

presence of nanoparticles have been drawing the attention of many engineers and researchers due to their improved 

heat transfer features. Amongst several available techniques to reinforce the thermal performance of energy systems, 

one is the dispersion of solid nanoparticles in base fluids like water. Owing to recent developments in this regard, this 

communication focuses on time-dependent flow of non-Newtonian Williamson fluid driven by a radially stretching 

geometry with nanoparticles. The analysis is subject to the effects of variable magnetic field, mixed convection and 

newly proposed zero nanoparticles mass flux condition. The mathematical formulation is presented with the assistance 

of basic conservation laws and boundary layer assumptions. The leading transport equations for nanofluid flow have 

been converted into a system of strongly non-linear ordinary differential equations by employing dimensionless 

variables. The non-linearity numerical scheme known as Runge-Kutta integration scheme has been implemented to 

obtain the numerical results for velocity, temperature and concentration fields for numerous set of physical 

parameters. In this review, impacts of developing parameters on flow field variables are visualized through tables and 

graphs. The obtained results demonstrate that a higher magnetic field reduces the nanofluids velocity as well as 

momentum boundary layer thickness. We observe an increment in the rate of heat transfer with Schmidt number. 

Moreover, it is concluded that an increasing trend is seen in nanofluids temperature with greater thermophoresis 

parameter. In addition, the numerical results acquired by the applied technique are validated with existing data and 

excellent correlation is noted. 
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