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Thermodynamics of Combustion: First law analysis and limitations, Dissociation and 

equilibrium, Gibbs free energy; Chemical kinetics, Combustion waves, stirred reactors; 

Premixed flames:  flame velocity, analytical models and flammability limits; Diffusion flames:  

droplet combustion, analytical models for droplet combustion 

Aircraft combustors, geometry, combustor sizing; Injection, Ignition and flame stabilization, 

flame holding in high speed combustion systems; Combustion instabilities, active and passive 

control of instabilities; Methods of combustor cooling; Combustion and flame stabilization in 

afterburners 

Combustion in rockets, Combustion of Solid propellants, liquid propellants and hybrid 

propellants, Types of instabilities in rocket combustion, thrust chamber cooling; Design study:  

Combustors for Aero Engine & Rocket engine; Combustion in advanced propulsion systems: 

Introduction to supersonic combustion, the challenges,  methods for mixing enhancement and 

flame stabilization 
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