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Course Code :  ME 721 
 
Course Title : Theory of Combustion 

Credit Hours :  3 

Course Description 
Introduction and Motivation to combustion study – Introduction to thermochemistry, Impact of 
the first law of thermodynamics on combustion process, Impact of second law of 
thermodynamics on chemical equilibrium, full-equilibrium, water gas equilibrium, Introduction 
to transport phenomena, Chemical kinetics, Reaction Mechanism, Coupling of chemical and 
thermal analysis of thermal systems, Experimental Investigation of flames, Conservation 
equation of reaction flows, Premixed flames, Pollutant formation and mechanisms, 
Technological methods for pollutant abatement. 

Course Objectives 
 
Understand the fundamentals and applications of combustion theory. 
Understand the problem of energy conservation and improvement of combustion efficiency 
Aware of combustion safety aspects and air pollution problems connected to combustion 
technologies. 
Aware of standard practices in combustion and the emerging technologies. 
Understand the special combustion challenges in the fields of sustainability and environment. 

Course Topics 
Week no. 1: Introduction and Motivation to combustion study – Introduction to 

thermochemistry. 

Week no. 2: Impact of the first law of thermodynamics on combustion process. 

Week no. 3: Impact of second law of thermodynamics on chemical equilibrium, full-
equilibrium, water gas equilibrium. 

Week no. 4: Introduction to transport phenomena. 
Week no. 5: Chemical kinetics. 

Week no. 6:  Reaction Mechanism. 

Week no. 7: Coupling of chemical and thermal analysis of thermal systems / 7th week 
evaluation. 

Week no. 8: Experimental Investigation of flames. 

Week no. 9: Conservation equation of reaction flows. 

Week no. 10: Premixed flames. 

Week no. 11: Premixed flames. 

Week no. 12: Pollutant formation and mechanisms / 12th week evaluation 

Week no. 13: Technological methods for pollutant abatement. 
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Week no. 14: Presentation on selected topics. 

Week no. 15: Presentation on selected topics. 

Week no. 16: Final Examination 
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