	Mechanical Engineering
	ME 405
Theoretical Aerodynamics


	Catalog Description

	
	Introduction to aerodynamics theory. Development of equations of conservation of mass and momentum. Vorticity, induced velocity and irrotational flow. Stream function, velocity potential, Laplace’s equation and the principle of superposition. Flow about a body, the Kutta-Joukowski Theorem. Concepts of thin airfoil and finite wing theory. Exact solutions to elementary viscous flow problems.


	Instructor(s)

	
	Mayhew


	Required/Elective

	
	Elective


	Class/Laboratory Schedule

	
	Four 50-minute lectures


	Prerequisites

	
	ES 202 - Fluid and Thermal Systems


	Textbook(s)

	
	Fundamentals of Aerodynamics, 3rd Ed., John D. Anderson, Jr., McGraw-Hill, 2001.


	Course Objectives

	
	After successful completion of this course, students will:

	
	•
Predict lift and drag on an airfoil and wing using pure mathematics

•
Analytically compute velocity fields for elementary viscous flows
•
Numerically compute velocity fields for elementary viscous flows


	Course Topics

	
	•
Introduction to aerodynamics theory
•
Development of equations of conservation of mass and momentum
•
Vorticity, induced velocity and irrotational flow
•
Stream function, velocity potential
•
Laplace’s equation and the principle of superposition
•
Flow about a body, the Kutta-Joukowski Theorem
•
Concepts of thin airfoil and finite wing theory
•
Exact solutions to elementary viscous flow problems



	Lab Topics

	
	Effect of Aspect Ratio on Lift Curve Slope (done during lecture periods)


	ABET Criteria

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


	Program Outcomes

	
	Teams - An ability to work effectively in teams

When assigned to teams, students will:

___√__  1. Share responsibilities and duties, and take on different roles when applicable.

___√__  2. Analyze ideas objectively to discern feasible solutions by building consensus.

____√_  3. Develop a strategy for action.

___√__  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

___√__  5. Present information visually using drawings, graphs and sketches.

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).

__√___  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

___√__  6.  Check a solution using appropriate criteria.

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

____√_  1. Collect and present data in an accurate and orderly way.

_____  2. Use appropriate statistical procedures to analyze and evaluate the information contained in a data set.

____√_  3. Analyze the data and draw supportable conclusions from the result.
 


	Professional Component

	
	This course provides 4 credits of engineering science, 0 credits of basic science, 0 credits of basic math, and 0 credits of engineering design.

	
	

	
	Activities include class lectures, active learning exercises, graded homework, exams, and one wind tunnel laboratory exercise.  Reading assignments and homework are primarily taken from the textbook.


	Prepared by

	
	James E. Mayhew, 03/17/2006


