AAE 451 

Aircraft Design 

Description:

Senior students perform a team-based aircraft design, requiring application of the education and skills developed in the aerospace curriculum. Aircraft mission requirements include engine cycle selection and airframe/engine integration, performance, stability and control, structures, human factors, avionics, sensors and manufacturing processes. The teams present oral and written reports on their designs.

Format: Five contact hours per week; two lecture, three labs. 

Credit hours: 3

Offered: Fall & Spring

Pre-requisites:  AAE 251, 334, 340, 352, 364 and 372 
Co-requisite:  AAE 421
Course Instructors:  T. A. Weisshaar, D.A. Andrisani II

URL: http://cartoon.ecn.purdue.edu/~aae451/
Text: Raymer, D.P., Aircraft Design: A Conceptual Approach, AIAA, 1992.

Assessment Method:

Written reports are developed during the semester and graded for content, organization and clarity.  These scores, together with scores on presentations, form 50% of the student grade.  The final report is an assemblage of the efforts during the semester and is viewed as the final exam; 50% of the grade results from this team report.  In addition, each team member is required to submit a team member evaluation to identify the most valuable members of the team.  Additional points are awarded as the result of these evaluations.  Grading policy is an instructor option and may vary.

Course Goal & Objectives:

Goal: 

To provide challenging opportunities to demonstrate combining technical competence, critical thinking, analysis, creativity, teamwork and communication skills by creating a multidisciplinary airplane design in response to a customer with a specific need.    

Objectives

· Provide a team-based aircraft design experience that requires human creativity, organizational skills, customer interaction, analysis, component integration and effective application of the attributes developed in the aerospace curriculum.

· Develop capability to conduct open ended, iterative tasks associated with aircraft/engine design and airframe/engine integration.

· Properly integrate a variety of systems and sub-systems within aircraft to demonstrate design feasibility.

· Demonstrate design viability through testing, both real and virtual.

· Prioritize design requirements and organize work schedules.

· Use formal, structured design methods to develop superior products that meet or surpass customer expectations.  

Topics:

1.
Mission Requirements development – weight estimation and constraint diagrams

2. Concept development-structured design methods, functional requirements, quality function deployment (QFD)

3. Team formation and interaction

4. Design selection; preliminary sizing – Design requirement sensitivities, weight estimation, wing area selection, power/propulsion system requirements

5. Design refinement

6. Technical writing and presentations

7. Stability and control surface sizing

8. Mission simulation and performance verification

9. Critical Design Reviews (oral and written reports)

10. Prototype development; real or virtual models and products

11. Flight verification and final report 

Relationship of course to program objectives:

This design course demonstrates the program objectives 2(a, b, c, d), 3 and 4.  This course requires an ability to formulate questions as well as answer them.  Team organization, the ability to work in teams and team interaction are essential.  The open-ended problems require self-study and awareness that life-long learning is essential.  Finally, the project requires use of high level engineering analysis and communication tools like those to be encountered in engineering practice and allow students to appreciate the social impact of engineering solutions and the role that aerospace product development plays in our modern world.

Course:  AAE 451

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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