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Boundary slip flow and heat transfer analysis of
a fractional Maxwell nanofluid

XU Xiaogin', CHEN Shumei’
(1. School of Automobiles, Fujian Chuanzheng Communications College, Fuzhou 350007, China;
2. School of Mechanical Engineering and Automation, Fuzhou University, Fuzhou 350116, China)

Abstract; The flow and heat transfer characteristics of a fractional Maxwell nanofluid induced by a vertical
stretching plate embedded in a porous medium was analyzed, taking second-order slip boundary conditions into
account. The fractional shear stress and fractional Cattaneo heat flux model were used to construct the two-di-
mensional boundary layer governing equations. Then the finite difference and L1 algorithm were adopted for
numerical solution. Analysis of the variation trends of velocity, temperature, average skin friction coefficient,
and average Nusselt number under different physical parameters was carried out graphically. Results show that
the flow performance and heat transfer of Newtonian fluid are better than those of viscoelastic fluid; the velocity
fractional derivative parameter and temperature relaxation time worsen convection and heat transfer, while the
temperature fractional derivative parameter and velocity relaxation time promote convection and heat transfer;
the slip parameters reduce the initial velocity of the fluid, and the first-order slip parameter has a greater im-
pact on flow and heat transfer than the second-order slip parameter; the sensitivity of flow and heat transfer to
each physical parameter reduces as the physical parameter increases.
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