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‣Approaches:
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Understanding Fluid Mechanics

Theoretical Experimental

Numerical

Basic ingredients of CFD
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‣Choose Mathematical Model

‣Choose discretization method

‣Analyze the numerical scheme

‣ Solve & Visualize
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Model & discretize

Post-processing
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‣ Fow visualization

CFD research vs. engineering

‣As a scientific discipline:

- CFD researchers work using specially developed codes to solve unique 
problems

‣As an engineering tool:

- commercial or open-source software

‣ ANSYS Fluent

‣ ANSYS CFX

‣ Star-CD

‣ OpenFOAM
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ANSYS Fluent
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History of CFD

‣ Richardson, 1911

‣Courant, Friedrichs, Lewy, 1928

‣ von Neumann, Richtmeyer, 1950

‣ Lax, 1954

7

The finite difference 
method

‣Cartesian grid
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First step: define numerical grid
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Lecture 2 :

‣ Recall the definition of a derivative:
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Practical module:

“The 12 steps to computing
Navier-Stokes”

Lecture 2 :

➀ — 1D linear convection
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