	 „DZEMAL BIJEDIC“ UNIVERSITY OF MOSTAR
FACULTY OF MECHANICAL ENGINEERING
DEPARTMENT OF ENERGETICS

	Unit:
	ENERGY TRANSFORMATION
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	Contact details:
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	Contact hours:
	Lectures per week: 2
	Practicals/tutorials per week: 2

	ECTS:
	5 ECTS

	Unit status:
	Core 

	Prerequisites:
	-

	Synopsis:
	All topics are covered with lectures, audditorial and self-directed exercises. Some of the topics (5-10, 12) are covered with practical exercises in the laboratories.
1. Burning processes, fossil fuel sources and exploitation of energy gained from fossil fuel burning. 
2. Heat exchangers, basic calculations on heat exchanger. Energy balance of the boiler.

3. Rankin cycle.

4. Combustion turbines, Brayton cycle, Actual gas turbine analysis. 

5. Stirling engine. IC engines.
6. Hydropower, hydraulic analysis, turbine specific speed, Energy transfer in turbines.

7. Wind energy, wind turbine operation, wind energy resources.

8. Active solar thermal applications, Passive solar energy concepts.

9. Photovoltaic systems, Photovoltaic cell fundamentals, Photovoltaic components.

10. Fuel cells, fuel cell thermodynamics fundamentals, fuel cell types and availability.

11. Biomass, biomass characteristics, biomass-based fuels and products, municipal solid waste.

12. Geothermal energy, geothermal energy systems, ground-source heat pumps.

13. Ocean energy, Ocean thermal energy, Ocean tidal energy, Marine and hydrokinetic energy.

14. Nuclear energy, nuclear power, fusion power.
15. Energy storage, thermal energy storage, mechanical energy storage, electrical energy storage.

	Aims:
	The aim of this unit is to increase student's knowledge of energy transformations, to be informed on thermodynamic processes in energy transformation, and to be involved in practical extraction of energy from renewable sources. 

	Outcomes
	After the competition of this course student would able to use basic calculation procedures of energy processes, to calculate basic data for thermodynamic processes, calculate the efficiency etc. Students would be able to be involved in discussions in this topic, communicate with the team members of working group and present their work.  Also, students would be ready to use reference literature in their future professional development.

	Teaching methods:
	Lectures, practical/tutorials/self-directed learning exercises

	Assessment:
	Two tests (1 hour each) 30%; Final examination (2 hours): 40%; Practical reports and essays: 20%; Attendance, activity and practical skills: 10%

	Prescribed literature:
	1. Hodge B.K., Alternative Energy Systems and Application, 2nd ed., John Willey & Sons, Hoboken NJ (USA), 2017.
2. Goswami D.Y. et al., Energy Conversion: Mechanical Engineering Handbook, CRC Press LLC, Boca Raton FL (USA), 1999.
3. Bhattacharyya S.C., Energy Economics, Springer Verlag, London (UK), 2011.
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