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Table 2.

3.2. Course description
	Generic information

	Head of Course
	Predrag Kralj, Associate Professor, Ph.D., BME

	Course
	Cogeneration Plants

	Study Programme 
	Marine Engineering and Transport Technology 

	Type of Course
	Elective 

	Year of Study
	1

	Estimated Student Workload and Methods of Instruction
	ECTS coefficient of Student Workload
	5

	
	Number of Hours (L+E+S)
	15+0+30


	1. GENERAL COURSE DESCRIPTION


	1.1. Course Objectives

	Introduction to the methods of more efficient energy consumption on board ships, the basis of marine cogeneration and tri-generation plants and their management systems design, as well as to the problems emerging during their exploitation.

	1.2. Prerequisites for Course Registration

	None

	1.3. Expected Learning Outcomes 

	It is expected that the student will be able:

1. To analyze the energy transformation processes in cogeneration and tri-generation marine plants.

2. To optimize the power plants with different engine types and to determine the energy ratio and overall efficiency.

3. To compare marine equipment applied in the processes of main engines waste heat recuperation and to give explanations of their effect on the total efficiency coefficient of the process.

4. To design the cogeneration and tri-generation main components and to determine the possibilities of efficiency improvement of each element and the system altogether.

5. To create the basic concept of a cogeneration and tri-generation plant and its managing system.

	1.4. Course Outline

	Basics of cogeneration: energy transformation, mechanical work, waste heat, waste heat recuperation, heat balance and total efficiency coefficient increase. Marine systems and equipment used in waste heat recuperation processes: waste heat steam generators, thermal fluid systems, fresh water generators, refrigeration systems etc. Examples of cogeneration plants. Techno-economic analysis of fresh water generators. Techno-economic analysis of refrigeration processes. Application in tri-generation plants. Influencing factors on plants and its managing systems design. The Plants Exploitation expenses and plants optimization. 

	1.5. Modes of Instruction 
	X Lectures
 FORMCHECKBOX 
 Seminars and workshops  

       Exercises  

       E-learning
 FORMCHECKBOX 
 Field work
	 FORMCHECKBOX 
 Practical work  
      Multimedia and Network  

 FORMCHECKBOX 
 Laboratory
 FORMCHECKBOX 
 Mentorship
 FORMCHECKBOX 
 Other _______________

	1.6. Comments
	

	1.7. Student Obligations 

	Students enrolled at the Faculty of Maritime Studies are expected to observe the code of conduct required by the academic institution, and regularly attend lectures and practical work sessions.

	1.8. Assessment of Learning Outcomes

	Course attendance
	1,5
	Class participation
	
	Seminar paper
	1
	Experiment
	

	Written exam
	
	Oral exam
	0,5
	Essay
	
	Research
	1

	Project
	
	Continuous Assessment
	1
	Presentation
	
	Practical work
	

	Portfolio
	
	
	
	
	
	
	

	1.9. Assessment of Learning Outcomes and Examples of Evaluation during Classes and on the Final Exam 

	Through Partial Exams, Seminar Paper and written Practical Work Report Student achieves up to 70% (Learning Outcomes from 1 to 5), while with the written Final Exam (Learning Outcomes from 1 to 5) up to 30% of total Score.
Examples of Assessment of Learning Outcomes:

1. Marine Power Plants Comparison with the Objective of Total Efficiency Coefficient Determination (Learning Outcomes 1, 3, 5)
2. Specify several Methods of Marine Power Processes Efficiency Coefficient Increase and several Methods used to determine the Efficiency and explain their advantages and disadvantages (Learning Outcomes 2,3, 5)
3. Demonstrate familiarization with tri-generation Processes using a Model (Learning Outcomes 1, 4, 5)

	1.10. Main Reading

	1. Prelec, Z. Energetika u procesnoj industriji, Školska knjiga, Zagreb, 1994.

2. Lior, N., Measurement and control in water desalination, Elsevier, Amsterdam, 1986.
3. Martinović, D., Brodski rashladni uređaji, Školska knjiga, Zagreb, 1994.

	1.11. Recommended Reading

	1. Lecturer’s notes published on official webpage

2. Požar, H., Osnove energetike – prvi I drugi svezak, Šk. Knjiga, Zagreb, 1978.
3. Đorđević, B., Valent, V., Šerbanović, S., Termodinamika i termotehnika, IRO Građevinska knjiga, Beograd, 1987.
4. www.cogeneurope.eu

	1.12.  Number of Main Reading Examples

	Title 
	Number of examples
	Number of students

	
	web
	

	
	
	

	1.13. Quality Assurance

	Internal:

· Student feedback (SET - Student evaluation of teaching) at the end of academic year.

· Course review by the head of course at the end of academic year.

External:

Programme quality review carried by the QA Agency.
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