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Motivation:  Rocket propulsion is a key technology in the areas of space exploration, commercialization of space and even automotive vehicle restraint systems.  The primary obstacle that has prevented man from walking on the surface of Mars is the propulsion system requirements.  In terms of the commercialization of space, the recent explosion in communications technology has put an unprecedented demand for communication satellite launches and the success of new companies such as SpaceX, Blue Origin and Virgin Galactic have opened the door for space tourism as a viable business opportunity.   Clearly, it is of vital importance to the national interest that we educate a new breed of rocket scientist.  This is particularly important today, since many of the early pioneers in rocket propulsion are no longer with us.
Textbook:  George P. Sutton and Oscar Biblarz, Rocket Propulsion Elements, 9th Edition, Wiley, 2016. 

Instructor: 
Anthony J. Marchese

Office:   Scott 104 and Powerhouse 211



             Phone:   (970) 491-2328



             Email: marchese@colostate.edu

Office Hours: TBD
Course Objectives:  Chemical Rocket Propulsion draws on the fundamental concepts of thermodynamics, chemistry, fluid mechanics and heat transfer.  By definition, the Chemical Rocket Propulsion course is an application-based course that uses these principles to design propulsion systems.  At the conclusion of the course, each student will be able to: 

· Analyze the performance of an ideal rocket engine.

· Select propellants and choose a rocket propulsion system based on mission requirements.

· Perform thermochemical calculations (by hand or using the NASA CEC program) to determine the rocket chamber temperature and chemical composition for any propellant combination.

· Design a liquid propellant rocket engine by considering the propellant combination, combustion chamber, injector, igniter, nozzle, heat transfer and cooling characteristics.

· Design a solid propellant rocket motor based on the propellant combination, burning rate laws and grain design.

· Design a hybrid rocket motor based on the propellant combination, burning rate laws and grain design.
· Build and test a 10 lbf thrust hybrid rocket motor.  Measure specific impulse, characteristic exhaust velocity, thrust coefficient and compare to theoretical calculations.
Grading:

Homework, Semester Design Project, Class Participation (50%).  This course is a project-based course in which the majority of the assignments, grades and in-class collaborative work will be geared toward the semester design project.  Specifically, the semester design project will consist of the complete design, analysis, fabrication and testing of a 10 lb thrust hybrid rocket motor. 

Hybrid Rocket Motor Design Project and Report (50%). In addition to fabrication and testing, a detailed report will be due, which details all aspects of the design and analysis of your hybrid rocket motor. 

Course Website
All course notes, assignments, important links, etc. are posted on the course website at: http://www.engr.colostate.edu/~marchese/rockets15.  Visit this website often!
Course Outline

	Week
	Date(s)
	Reading, Sutton
	Topics
	Homework

	1
	
	Ch. 1
	Introduction and Introductory Design Project
	

	2
	
	Ch. 2
	Fundamentals and Thrust Equations
	

	3
	
	Ch. 4
	Single and Multistage Rockets

Analysis of an Ideal Rocket
	

	4
	
	Ch. 3
	C-star, Thrust Coefficient
	

	5
	
	Ch. 3
	Basic Design of a Rocket (Example)
	

	6
	
	Ch. 5
	Thermochemical Performance of Chemical Propellants
	

	7
	
	Ch. 15
	Hybrid Propellant Rockets
	

	8
	
	Ch. 11
	Solid Propellant Rocket Engines
	

	9
	
	Notes
	Solid Rocket Motor Testing
	

	10
	
	Ch. 7,12
	Propellants and Combustion
	

	11
	
	Notes
	Departure from Ideal Conditions
	

	12
	
	Notes
	Hybrid Rocket Motors – Design Lab
	

	13
	
	 
	Rocket Motor Fabrication
	

	14
	
	
	Rocket Motor Testing
	

	15
	
	
	Final Exam
	


