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 Objectives     
 

 To know the basic physical and chemical properties of chemical energy carriers. 
 To know the production and preparation of fossil fuels for use. 
 To learn about renewable biofuels, their available potential and their interaction with food production. 
 Know the procedures for extracting secondary fuels from waste materials. 
 Understand the principles of energy storage. 
 Understand the principles of designing and integrating energy storage systems into energy systems. 

 
Programme Basic physical-chemical characteristics of fuels. Types and structure of chemical energy 

carriers; chemical potential; thermodynamics of reactions. Fuels, extraction and preparation 
of fuels for combustion; for solid, liquid and gaseous fuels. Secondary fuels from waste: 
procedures for obtaining secondary fuels from packaging waste; industrial waste; municipal 
wastes, biofuels. Integration of biofuels and secondary fuels with fossil fuels; wider 
environmental aspect of the production and use of biofuels and secondary fuels. Advanced 
Fuel Production and Processing Procedures: hydraulic fracturing; gasification of solid fuels; 
wood liquefaction; recovery of plastic waste. Synthetic fuels. System heat storage: reversible 
chemical reactions; thermochemical storage tanks; sensible and latent storage. Integration of 
storage tanks into energy systems. 

 

  
Prerequisites Meeting the enrolment conditions for the Master's study programme of Mechanical Engineering 

- Research and Development program. 
  
Learning 
outcomes 

After attending this course, the student will: 
 Acquire knowledge of the composition, generation and usage of chemical energy carriers - 

fuels and the characteristics of their preparation for use. They will also acquire knowledge of 
renewable biofuels, synthetic fuels, waste materials and surplus energy storage from renewable 
energy sources. 

 Be able to evaluate an individual energy carrier with respect to its usefulness for generating 
energy in relation to unwanted emissions into the environment. 

 Be able to design and integrate renewable energy storage tanks into energy systems. 
 Be able to critically evaluate the integration and efficiency of conversions in the storage and 

release of excess energy through various energy systems. 

 

  
Assessment  Theory (lectures) – 40 % 

  Practical coursework – 30 % 
 Seminar work – 30 % 
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