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e To know the basic physical and chemical properties of chemical energy carriers.

e To know the production and preparation of fossil fuels for use.
e To learn about renewable biofuels, their available potential and their interaction with food production.

e Know the procedures for extracting secondary fuels from waste materials.

e Understand the principles of energy storage, including energy conversion between transient energy forms and stored
energy and including chemical, electrochemical and thermal storage principles.
e  Understand the principles of designing and integrating energy storage systems into energy systems.
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Fuel fundamentals: Physical and chemical properties of fuels, reactivity, thermal behaviour,
ignition characteristics, and combustion-relevant parameters.

Chemical energy & thermodynamics: Energy carriers, chemical potential, reaction types,
and thermodynamic principles governing fuel reactions.

Solid fuels & preparation: Wood, peat, coal, coal chemistry, storage, grinding, drying, and
combustion methods with emission impacts.

Liquid fuels & processing: Oil extraction, refining, additives, storage, fuel preparation
(atomization, gasification), and combustion emissions.

Gaseous fuels & utilization: Natural gas reserves, transport, liquefaction, evaporation,
combustion technologies, and pollutant formation.

Alternative, waste-derived & synthetic fuels: Biofuels (13-4 generation), secondary fuels
from waste, synthetic fuels, production routes, economics, and environmental effects.
Advanced processing, storage & system integration: Gasification, liquefaction, plastic waste
recovety, thermochemical/thermal energy storage, and integration of storage in flexible
energy systems.

In order to successfully achieve this course, the students must meet the enrolment conditions for
the Mastet's study programme of Mechanical Engineering - Research and Development program.

After attending this course, the student will acquire knowledge of the composition, generation and
usage of chemical energy carriers - fuels and the approaches to their preparation for use. They will
also acquire knowledge of renewable biofuels, synthetic fuels, waste materials and surplus energy
storage from renewable energy sources, including waste conversion techniques.

Theory (lectures) — 40 %
Practical coursework — 30 %
Seminar work — 30 %
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