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Catalog Description: This course emphasizes application of the conservation equations of mass, momentum and energy to solve problems in one-dimensional and two-dimensional compressible flow. Specific applications of one-dimensional compressible flow include one-dimensional isentropic flow, flow with area change, adiabatic flow with friction, normal shock waves and flow with heat addition.  The method of characteristics is introduced to solve two-dimensional compressible flow problems. 

Textbook:  Compressible Fluid Flow, Oosthuizen and Carscallen, McGraw Hill, 1997.

Instructor: Anthony J. Marchese
Office: 235 Rowan Hall




 
Phone:  (856) 256-5343




 
Email: marchese@rowan.edu

Office Hours:
 TBA

Technical Objectives:  The main objective of the course is to provide students with insight into many applications of one-dimensional compressible flow and to introduce students to solution techniques for two-dimensional compressible flow.   Upon completion of the course, students will be able to: 

· Formulate and solve problems in one -dimensional steady compressible flow including: isentropic nozzle flow, constant area flow with friction (Fanno flow) and constant area flow with heat transfer (Rayliegh flow).

· Derive the conditions for the change in pressure, density and temperature for flow through a normal shock.

· Determine the strength of oblique shock waves on wedge shaped bodies and concave corners.

· Determine the change in flow conditions through a Prandtl-Meyer expansion wave.

· Complete a numerical analysis project to solve an unsteady one-dimensional flow problem.
Grading Policy:

Homework and Class Participation (25%).  Collaborative in-class quizzes, problems, experiments will be done each week.  Homework will be assigned on a periodic basis.  Homework assignments will be in the form of problems or short projects.

Take Home Exam (20%).  A take home exam will be given approximately 1/3 through the semester.  

Midterm Project (25%). A take-home midterm project will be given approximately half-way through the semester.

Final Exam (30%).  A comprehensive oral final exam will be given during the final exam week. 

Attendance Policy

Attendance at each class is required. Notebooks and calculators should be brought to each class.  Cellular phones must be turned off!  

Senioritus?

…don’t even think about.  You know I like you guys so don’t bail on me.  An F in this class brings you back in the fall.   

Information and Course Notes

Information and course notes for this class (including this syllabus) will be posted in the web at:  http://engineering.rowan.edu/~marchese/gasdynamics-03

Course Outline

	Week
	Date(s)
	Text
	Topics
	Homework

	1
	Jan. 21
	Ch. 1
	Introduction 
	

	2
	Jan. 28
	Ch. 2

Ch. 3
	Governing Equations of One-Dimensional Compressible Flow; Speed of Sound
	

	3
	Feb. 4
	Ch. 4


	One Dimensional Isentropic Flow
	

	4
	Feb. 11
	Notes
	Introduction to rocket propulsion
	Take Home Exam

	5
	Feb. 18
	Ch. 5
	Stationary Normal Shock Waves
	

	6
	Feb. 25
	Ch. 5
	Moving Normal Shock Waves
	

	7
	Mar. 4
	Ch. 6
	Oblique Shock Waves
	

	8
	Mar. 11
	Ch. 7
	Prandtl-Meyer Expansion Waves
	

	9
	Mar. 17
	
	Spring Break
	

	10
	Mar. 25
	Ch. 8
	Variable Area Flow
	

	11
	Apr. 1
	Ch. 12
	Numerical Analysis
	

	12
	Apr. 8
	Ch. 13
	MATLAB  
	Mid Term Project Due

	13
	Apr. 15
	Ch. 9
	Fanno Flow
	

	14
	Apr. 22
	Ch. 10
	Rayliegh Flow
	

	15
	Apr. 29
	
	Oral Final Exam
	


