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Fluid Mechanics
Fall 2011

Computational Fluid Dynamics
(CFD)
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Fluid statics (no flow)

Basic flows: Bernoulli Equation

Integral Balances: Control volume - mass, momentum, energy
Differential Balances = momentum and mass (Navier Stokes)

All of this was for

— Simple configurations that we could directly solve analytically

- 0-D,or1-D

— Steady State

— Incompressible
2D or 3D flow in complex geometry, or turbulent, or compressible,
are too complex for analytic solution

— = Solve with computers

Big Subject - give a basic introduction
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Examples
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Governing equations

Mathmatical
description

Grid generation
Numerical algorithm
Turbulence modeling

Convergence
Stability
Verification
Validation
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Commercial
— Ansys Fluent
- CD-Adapco—Star CD

Free
— OpenFOAM
— Free CFD

In-house codes

— (everyone’s got one)
Many others

- www.cfd-online.com

* Most of CFD boils down to the following
» Create a spatial grid for the solution

* Here focus on finite difference

. BYU

Nuts and Bolts

— Finite difference - grid of points

— Finite volume -> grid of connected 0-D control
volumes

— Approximate the derivatives using the grid
points.
» 1 PDE - many coupled ODE's, one for each point.
» Solve the system of ODE's at each grid point.
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Exemple 2
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