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Lie Group Analysis for the Effect of Temperature-Dependent
Fluid Viscosity and Thermophoresis Particle Deposition on
Free Convective Heat and Mass Transfer in the
Presence of Variable Stream Conditions

Ramasamy Kandasamy, Muhaimin

(Faculty of Science, Arts and Heritage, Universiti Tun Hussein Onn Malaysia, Malaysia)

Abstract: A steady two-dimensional flow of incompressible fluid over a vertical stretching
sheet was studied. The fluid viscosity was assumed to vary as a linear function of temperature.
A scaling group of transformations was applied to the governing equations. The system re-
mained invariant due to some relations among the parameters of the transformations. After
finding three absolute invariants, a third-order ordinary differential equation corresponding to
the momentum equation and two second-order ordinary differential equations corresponding to
energy and diffusion equations were derived. The equations along with the boundary conditions
were solved numerically. It is found that the decrease in the temperature-dependent fluid vis-
cosity makes the velocity decrease with the increasing distance of the stretching sheet. At a par-
ticular point of the sheet, the fluid velocity decreases with the decreasing viscosity while the
temperature increases in this case. The impact of thermophoresis particle deposition plays an
important role on the concentration boundary layer. The results thus obtained are presented

graphically and discussed.

Key words: Lie group analysis; temperature-dependent fluid viscosity; thermal radiation; ther-

mophoresis particle deposition



