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Objectives

To introduce numerical techniques and its role in the field of heat transfer and fluid
flow.
To enable the students to understand the various discretization methods and solving

methodologies.

Contents of the
course
(With

approximate

Basics of computational fluid dynamics - governing equations of fluid mechanics and

heat transfer - physical boundary conditions - elliptic, parabolic and hyperbolic
equations. Finite difference formulation - stability analysis.

Solution methodologies: direct and iterative methods, Thomas algorithm, relaxation

break up of method, alternating direction implicit method.

hours) Finite difference and finite volume formulation of steady/transient one-dimensional
conduction equation.
Finite volume formulation of steady one-dimensional convection and diffusion
problems, central, upwind, hybrid and power-law schemes - discretization equations
for two dimensional convection and diffusion.
Numerical methods for the Navier-Stokes equation - Turbulence models: mixing
length model, Two equation (k-epsilon) models - Grid generation.
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