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1. Contact hours: 
  Lectures 30 Practicals/Laboratory 40 Others 14 Total 84        
 
2. Objectives: 
Teach the basic concepts of thermochemistry and chemical kinetics required to understand 
combustion phenomena. Apply mass and energy balances to combustion problems. Describe the main 
fuels and their properties. Describe the principles of flame ignition, stabilization and extinction, 
premixed and nonpremixed flame structure, in laminar or turbulent flow conditions. Formulate simple 
models to describe liquid and solid fuels combustion. Identify the main pollutants, mechanisms of 
formation and methods of reduction of emissions. 
 
3. Programme:  
Relevance of combustion. Combustion science and technology. Termochemistry. Enthalpies of 
formation and combustion. Heating values. Adiabatic flame temperature. Chemical equilibrium. 
Equilibrium constants. Degree of reaction. Dissociation. Chemical kinetics. Global and elementary 
reactions. Reaction order. Collision frequency. Activation energy. Arrhenius equation. Reaction rates. 
Reaction mechanisms. Conservation equations in reacting systems: conservation equations for mass, 
momentum, energy and chemical species. Mixture fraction. Gaseous, liquid and solid fuels. Laminar 
premixed flames. Flame structure and propagation. Flame speed and flame width. Flammability limits, 
quenching, flashback and lift-off. Ignition. Flame stabilization. Laminar diffusion flames. Turbulent 
premixed and nonpremixed flames. Perfectly stirred reactor. Liquid fuels combustion. Evaporation and 
combustion of a spherical droplet. Sprays combustion. Solid fuels combustion. Combustion of a coal 
particle. Mechanisms of pollutant formation. Methods of reduction of emissions. 
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5. Assessment:  
Written exam (80%) and laboratorial work (20%) 

6. Estimated Workload: 168 Hours 
7.  Last Update: 21/7/2010 
 


