AAE 372

Jet Propulsion Powerplants

Description:

Basic operating principles and analysis of performance characteristics of jet propulsion systems (air breathing and rocket).  Ramjet, turbojet, and turbofan cycle analysis.  Analysis of flow through inlets, combustors, nozzles, compressors, turbines.  Component matching.  Liquid and solid propellant rockets.

Format: 3 hrs  lecture per week.

Credit hours: 3

Status: Either/Or option with AAE 439, Sem 6

Offered: Spring
Pre-requisite: ME 200 and AAE 333 

Co-requisite: AAE334 is a desirable Co-req.

Course Instructor:  J. J. Rusek and S. D. Heister

Text: Mechanics and Thermodynamics of Propulsion, Hill and Peterson. 
Assessment Method: Two Midterm Exams 50%, Final Exam 30%, Homework 20%

                               Grading Policy is Instructor Option and may vary.

Course Objective:

The course is intended to serve as an introduction to airbreathing propulsion systems.  Students are given a basic background in combustion, one-dimensional compressible internal flows, and the thermodynamics of Brayton-cycle engines.  In addition, the students are provided with more detailed discussion of the major components in an airbreathing engines ranging from inlets and compressors to combustors, turbines, and nozzles.

Necessary Background:

1.
Calculus and differential equations through ODEs

2.
Thermodynamics

3.
Introductory Fluid Mechanics

4. 1-D compressible flow (desired but not essential)

5. Ability to write a computer program 

Topics: 

1.
Introduction:  Components of a jet engine and brief history of gas turbine propulsion for aerospace applications (1 lecture)

2. Thermodynamics and Combustion Fundamentals:  Laws of thermodynamics, mixtures of perfect gases, reacting flow analysis assuming complete combustion. (6 lectures)

3. Fundamentals of 1-D Compressible Flow: 1-D isentropic flow, Fanno and Rayleigh flows, normal shocks. (6 lectures)

4. Powerplants and Jet Engine Ratings:  Brayton thermodynamic cycle, air standard cycles, engine performance ratings, aircraft range. (4 lectures)

5. Turbojet Engine Cycle Analysis:  Real and ideal engine cycle analysis, component efficiencies. (6 lectures)

6. Other Airbreathing Engine Cycles:  Turbofan, turboprop, and ramjet engine cycles. (5 lectures)

7. Turbomachinery Fundamentals:  Euler momentum equation, axial compressors, axial turbines, turbine/compressor matching. (7 lectures)

8. Combustors, Inlets and Nozzles: Constant pressure mixer analysis, subsonic and supersonic inlets, nozzles. (6 lectures)

9. Rocket Propulsion or Other Topics (time permitting): rockets, air-turbo rockets, pulse detonation engines. (2 lectures)

10. Tests (2 lectures)

Relationship to Program Objectives:

This is a first course in airbreathing propulsion and serves to fulfill propulsion requirements for those interested in aeronautics and as an elective to satisfy major and minor area requirements in propulsion.  The course aids in developing competence in airbreathing propulsion (1).  Homework assignments emphasize problem solving (2a).  Professional conduct (2d) and life-long learning (3) are discussed by the instructor anecdotal stories throughout the semester.

Course:  AAE 372
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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