	Mechanical Engineering
	ME 427
Introduction to Computational Fluid Dynamics


	Catalog Description

	
	Introduces the finite difference method to solve problems in fluid mechanics and heat transfer 


	Instructor(s)

	
	C. Lui


	Required/Elective

	
	Elective.


	Class/Laboratory Schedule

	
	Four 50-minute lectures every week


	Prerequisites

	
	ES 202 – Fluid & Thermal Systems
ME 323 – Computer Applications II


	Textbook(s)

	
	Computational Fluid Dynamics: The Basics with Applications, 1st Edition, John D. Anderson, 1995.


	Course Objectives

	
	After successful completion of this course, students should be able to:

	
	•
analyze the properties (accuracy, wave resolution power, stability) of any spatial discretization and time advancement schemes

•
apply the fundamental knowledge of space-time coupling effect to determine an appropriate numerical scheme to solve a fluid flow problem

•
generate a mesh, apply appropriate boundary conditions and solve a steady or an unsteady flow field solution using commercial software

•
collect, analyze and interpret data from a CFD computation


	Course Topics

	
	Conservation of mass, linear momentum and energy in differential forms
Survey of solution strategy: finite difference and finite volume methods
Construction of finite difference scheme: central difference, biased difference, compact scheme

Formal order of accuracy and modified wave number of spatial discretization
Dispersion and dissipation

Non-uniform grid, mapping functions

Explicit and implicit time advancement methods

Formal order of accuracy and stability properties of time advancement

Effect of space-time coupling in advection and diffusion
Turbulence modeling

CFD solution using commercial software – FLUENT 


	Lab Topics

	
	None


	ABET Criteria

	
	This course primarily addresses ABET Criteria a, b, e, i, and k.


	Program Outcomes

	
	Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

1.  Inspect and define the problem.

2.  Identify the basic principles and concepts that apply to the situation.

3.  Use appropriate resources to locate pertinent information.
4.  Build appropriate model(s).
6.  Check a solution using appropriate criteria.

Interpreting Data - An ability to interpret graphical, numerical, and textual data

3.  Analyze the data and draw supportable conclusions from the result.
Design - An ability to design a product or process to satisfy a client's needs subject to constraints
3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.


	Professional Component

	
	This course provides 3 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 1 credit of engineering design.

	
	

	
	


	Prepared by

	
	Calvin Lui, 5/4/06


