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1. Introduction 

Types of fuels, Solid, liquid and gaseous fuels, Properties of fuels, Coal, liquid fuels, 
gaseous fuels and agro-residues, Solid Fuels Coal, Family, origin, classification of coal, 
Analysis and properties, Action of heat on coal, Gasification, Oxidation,  Hydrogenation 
and liquefaction of coal, Efficient use of solid fuels. 

2. Liquid Fuels 

Origin and classification of petroleum, Refining, Properties & testing of petroleum 
products, Various petroleum products, Petroleum refining in India, Liquid fuels from other 
sources, Storage and handling of liquid fuels. 

3. Gaseous Fuels: 
Types of gaseous fuels: natural gases, methane from coal mines, manufactured gases, 
producer gas, water gas, biogas, refinery gas, LPG, Cleaning and purification of 
gaseous fuels  

4. Manufactured fuels 

Agro fuels, Solid fuel handling, Properties related to combustion, handling, and storage. 
Bio-Fuels: Types of Bio-fuels, Production processes and technologies, Bio fuel 
applications. 

5 Thermodynamics of Combustion 

Stoichiometry and thermodynamics, Combustion stoichiometry, Combustion 
thermodynamics, Calculation of heat of Formation & Heat of Combustion, First Law 
analysis of reacting system, Combustion of Oil, Combustion of Coal, Combustion of Gas, 
Draft System, Combustion Appliances, Gas burners, Functional requirement of burners, 
Gas burner Classification, Stoker firing, pulverized system of firing, Fluidized bed 
combustion process, Combustion Controls, Heat Treatment Furnaces, Industrial 
furnaces, process furnaces, Kilns, Batch & continuous furnaces. 

6 Stoichiometry of combustion 

Estimation of minimum amount of air required for a fuel of known composition, 
Theoretical & actual combustion processes - Air Fuel Ratio, Estimation of dry flue 
gases for known fuel composition, Calculation of the composition of fuel & excess air 
supplied, from exhaust gas analysis, Dew point of products, Flue gas analysis(O2, 



CO2, CO, NOx, Sox), Combustion using pure oxygen generated by Pressure Swing 
Adsorption(PSA). 
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