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In this Thesis, two-dimensional laminar convective
external boundary layer flow with heat/mass transfer
under various physical configurations and in the presence
of exponentially decaying internal heat generation and
internal mass generation over a specific component,
chemical reaction, linear and non-linear radiation,
viscous dissipation, thermophoresis and Brownian
motion have been investigated. The wall temperature and
concentration are assumed to have power law variation
forms. Velocity slip or no slip boundary conditions, the
thermal convective or thermal slip boundary conditions
have been taken into consideration. The fluid is
assumed to be Newtonian (regular and nano), viscus,
incompressible, hydrodynamic and has constant or
variable physical properties. Darcy and non-Darcy model
have been considered. Both steady and unsteady
boundary layers have been taken into account.

Fluid flow in different flow geometries was
investigated and the equations for momentum, heat and
mass transfer transformed into a system of ordinary
differential equations using similarity transformation
method. The accuracy, validity and convergence of the
solutions obtained in this method were tested by
comparing the calculated results with those in the
published literature, and results obtained using other
numerical methods as the inbuilt Maple numerical
routine and shooting methods by Matlab bvp4c.

The study sought to (i) investigate the effects of
exponentially decaying internal heat and mass generation
with power law variation of wall and temperature on
momentum, heat and mass transport from vertical plate
for free convection. Mass generation over a specific
component is quit new for boundary layer flow
compared to the literature review. (ii) investigate the
same idea for mixed convention over horizontal flat plate
with chemical reaction. (iii) study boundary layer slip
flow along horizontal plate in porous medium with

variable properties and Stefan blowing. (iv) consider thin
liquid film on an unsteady horizontal stretching sheet of
uniform thickness to investigate the effects of various
emerging parameters on velocity, temperature as well as
concentration fields (v) heat and mass transfer for liquid
evaporation along a vertical plate covered with a thin
porous layer has been investigated. The continuity,
momentum, energy and mass balance equations, which
are coupled nonlinear partial differential equations are
reduced to a set of two nonlinear ordinary differential
equations by  Similarity  transformation  solved
analytically and numerically by using Maple dsolve
routine code.

The flow field and other quantities of physical interest
were significantly influenced by the controlling
parameters. Good agreement was found between the
results reported in this thesis and published results from
the open literature.
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