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Catalog Description: This course builds upon the introductory concepts in MECH 558 Combustion by examining the asymptotic structure of premixed and non-premixed flames, limit phenomena, multi-phase and supersonic combustion.

Textbook:  Combustion Physics, by C.K. Law, Cambridge University Press, 1st Edition, 2006.

Instructor: Anthony J. Marchese

Office: A103H Eng
Phone:  (970) 491-2328
Email: marchese@colostate.edu

Meeting Time:  Tuesday and Thursday, 9:30 to 10:45 a.m., ENGR E 206

Office Hours:
  Tuesday and Thursday, 11:00 a.m. to noon, ENGR A103H
Technical Objectives: MECH 658 builds upon the concepts presented in MECH 558 Combustion, focusing on development and solution of the transient-convective-diffusive-reactive equations for chemically reacting flow systems.   These governing equations will be used to solve a variety of steady premixed and non-premixed flames, as well as unsteady phenomena such as ignition and extinction.  Upon completion of the course, a student will have met the following technical objectives:
· Derive the conservation equations for chemically reacting flow systems.

· Solve diffusion-controlled non-premixed systems using reaction sheet formulations. 
· Perform non-premixed flame calculations using CHEMKIN 4.1
· Solve premixed laminar flame systems using activation energy asymptotic analysis. 
· Perform non-premixed flame calculations using CHEMKIN 4.1
· Determine the effects of flame stretch, heat loss and ignition and extinction phenomena.

Grading Policy:

Homework and Class Participation (33%).  Collaborative in-class problems 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.

Midterm Project (33%). A midterm project will be due at approximately week 12 of the semester.  The project will involve an in-class presentation of a theoretical combustion analysis from peer reviewed literature or from a student’s thesis research.
Final Exam (34%).  A comprehensive oral final exam will be given during the final exam week. 

Attendance Policy and Rules

Attendance at each class is required.  Class participation is a key component of the course grade as collaborative problems and demonstrations will be done in class. Notebooks and calculators should be brought to each class.  

Information

Information on this class (including this syllabus) will be posted in the web at: http://www.engr.colostate.edu/~marchese/adv-combust10
Course Outline

	Week
	Date(s)
	Text
	Topics
	Homework

	1
	 
	
	No class
	  

	2
	Jan. 29, 31
	Ch.  4

	Transport Phenomena, Collision Integrals, Calculation of Diffusion Coefficients from Chapman Enskog Theory
	

	3
	Feb. 5, 7
	Ch. 5

	Conservation Equations  
	

	4
	Feb. 12,14
	Ch. 5
	Conservation Equations 
	

	5
	Feb. 19, 21
	Ch. 5
	Conservation Equations 
	

	6
	Feb. 26, 28
	Ch. 6

	Laminar Non-Premixed Flames.  Reaction Sheet Formulation, Burke-Schumann Flame
	

	7
	Mar. 5, 7
	Ch. 6 
	Droplet Vaporization and Combustion

	

	8
	Mar. 12, 14
	Ch. 6 

 
	Counterflow Flames; CHEMKIN Modeling of Counter Flow Flames
	

	9
	Mar. 18 – 22
	
	Spring Break
	

	10
	Mar.  26, 28
	Ch. 7
	Premixed Laminar Flames. Frank-Kamenetskii Solution. 
	

	11
	Apr. 2, 4
	Ch. 7
	Premixed Laminar Flames. Asymptotic Analysis
	

	12
	Apr. 9, 11
	Ch. 7
 
	Experimental Flame Speed Measurements;  CHEMKIN Modeling of Premixed Laminar Flames; 
	

	13
	Apr. 16, 18
	Ch. 8
	Limit Phenomena.  Ignition in Uniform Mixtures
	

	14
	Apr. 23, 25
	 Ch. 8
	Limit Phenomena. Steady state criticality analysis
	

	15
	Apr. 30, May 2
	Ch. 8
	Limit Phenomena. Premixed flame extinction.
	

	16
	May 7, 9
	Ch. 13
	Combustion in Two-Phase Flows. Droplet and particle combustion.
	

	17
	May 9 - 13
	
	Final Exams
	


