AAE 421

Flight Dynamics and Control

Description: 

Flight vehicle rigid-body equations of motion; linearization via small perturbation techniques. Trim analysis, static and dynamic stability, aerodynamic stability derivatives and control effectiveness. Vehicle transfer functions, stability augmentation, aircraft handling qualities. Introduction to flexible vehicle effects.

Format: 3 lecture hours per week.

Credit hours: 3

Status: Either/Or Option with AAE 440, Sem 7

Offered: Fall 

Pre-requisite: AAE 464 

Co-requisite: AAE 340   

Course Instructor:  D. Andrisani and M. Corless

Texts: Aircraft Control and Simulation, B.L. Stevens and F.L. Lewis, John Wiley and Sons Inc, 

New York, NY, 1992, ISBN 0-472-61397-5

Assessment Method: Midterm Exam(s) 37.5%, Final Exam 37.5 %, Homework/Project 25%. (Grading policy is an Instructor option and may vary.)

Course Goals & Objectives:

Goal:

To develop the basic concepts and tools used in the analysis and control of flight vehicles. To familiarize students with the dynamics of flight vehicles and the issues in their analysis and control.

Objectives include developing abilities to:

Develop state space and transfer function models of physical systems

Simulate nonlinear systems

Linearize nonlinear systems

Analyze a system for stability

Design a feedback controller to meet stability and performance requirements

Analyze a flight vehicle for trim conditions, stability and handling qualities

Topics

Modeling of systems with aerodynamic forces

State space and transfer function representation of dynamical systems
Linearization

Nonlinear model of flight vehicle dynamics

Linear model of flight vehicle dynamics

Modes and dynamic behavior of linear systems

Flight vehicle modes: phugoid, short period, dutch roll, roll and spiral

Stability, flying handling qualities

Feedback control

Controllability

Stability augmentation, control augmentation.

Relationship of course to program objectives:

1) The course provides the fundamental concepts and techniques for the analysis and design of flight vehicles.

2)  Homework assignments develop students’ abilities to solve problems, including open-ended and design problems. These assignments also improve ability to communicate technically.

Course:  AAE 421

The following table indicates which of the AAE Program Outcomes are addressed and assessed in the course.

	By graduation, students will have:
	Included?

	I.  technical knowledge of aerospace engineering
	

	Structures & Materials
	

	Dynamics & Controls
	

	Aerodynamics
	

	Propulsion
	

	Design
	

	II.  basic engineering skills:
	

	1. an ability to formulate and solve problems, including:
	

	a.  computational methods and tools
	

	b. experimental procedures and tools
	

	c. open-ended and design problems
	

	2. an ability to work in teams
	

	3. the ability to communicate their work to others:
	

	a. in writing
	

	b. orally
	

	c. graphically
	

	4. a habit of professional conduct
	

	III.  opportunities for engaging in:
	

	1. research and  independent study
	

	2. cooperative education and internship
	

	3. study abroad and similar international experiences
	

	4. professional society participation
	

	IV.  an appreciation for the social impact of engineering solutions, and, specifically, the role of aerospace technology in today’s world.
	


*Note:  "Maybe" means that the inclusion of this outcome is at the discretion of the instructor. 
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