AAE 334L

Aerodynamics Laboratory

Description:

A laboratory course designed to illustrate various aerodynamic phenomena.  Airfoil pressure distribution.  Finite wing lift, drag, and moment.  Supersonic flow around bodies.  Shock waves. 

Format: 1 hr laboratory and 1 hr lecture per week.

Credit hours: 1

Status: Either/Or option with AAE 352L, Sem 6

Offered: Fall & Spring
Pre-requisite: AAE 333 and 333L 

Co-requisite: AAE 334 

Course Instructor:  S. H. Collicott

Text: Laboratory notes, J. P Sullivan, S. P. Schneider, S. H Collicott
Assessment Method: Lab reports 75%, Pre-lab quizzes 25%. Grading Policy is Instructor Option and may vary.

Course Goals:

Strengthen and broaden the students' knowledge of compressible fluid mechanics and subsonic wing aerodynamics.  Provide hands-on experience with compressible and supersonic flows and associated instrumentation.  Introduce wind tunnel techniques and instrumentation for lift and drag measurement.  

Course Objectives:

At completion of this course, students should have knowledge of:

1) Steady and unsteady normal shock waves

2) Instrumentation for measurement of unsteady pressures

3) Proper use of schlieren or shadowgraph visualization of compressible flows

4) The dependence of airfoil surface pressure distributions, lift, and drag on angle of attack and flap settings

5) Vortical flow structures such as delta wing aerodynamics and wing-tip vortices

6) The fluid physics leading to stall of a wing

7) Calibration and use of a wind tunnel balance for lift and drag measurements

8) The impact of wing aspect ratio and winglets on induced drag

Necessary Background:

1. Introductory Fluid Mechanics

2. Incompressible flow

3. Elementary thermodynamics

4. Basic oscilloscope use

Topics: 

1) Digital storage oscilloscope review

2) Shock tube: normal shocks, x-t diagram, reflected shocks

3) Supersonic wind tunnel: Pressure distribution along a nozzle, Schlieren photography, structure of the flow over wedges, blunt bodies, and other relevant supersonic geometries

4) Compressible Nozzle Flow: Over-expanded and under-expanded jets, nozzle efficiency, shadowgraphy

5) Airfoil Characteristics: lift, drag and pitching moment versus angle of attack for an airfoil, an airfoil with slat, flap, and an airfoil with slat and flap

6) Delta Wing Aerodynamics: wing performance, leading edge vortex flows, aerodynamic flow visualization techniques

7) Finite Wing: Operation of the large Boeing wind tunnel, tip vortices, effect of aspect ratio on lift and drag, physics and visualization of wing stall

Relationship of course to program objectives:

This is the required aerodynamics laboratory course for all students.  The course addresses the aerodynamics component (1) of the Program Objectives.  The six laboratory exercises are performed in small (2 to 4 students) teams (2b) and each team works together on their laboratory report (2c).  Coordination of team meetings and participation in report writing develops professional conduct (2d).  The course is taught in the Aerospace Sciences Laboratory and provides students exposure to state-of-the-art experimental aerodynamics and associated research opportunities (3).  The role of aerospace engineering in the world is addressed through brief discussions of current events involving aerospace systems (4).
Course:  AAE 334L

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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