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COURSE DESCRIPTION CARD - SYLLABUS

Course name
Combined heat and power [S1Energ2>SWEEIC]

Course

Field of study Year/Semester
Power Engineering 3/5

Area of study (specialization) Profile of study

- general academic
Level of study Course offered in
first-cycle Polish

Form of study Requirements
full-time compulsory
Number of hours

Lecture Laboratory classes Other
30 0 0
Tutorials Projects/seminars

15 0

Number of credit points

4,00

Coordinators Lecturers

dr inz. Daria Ztotecka
daria.zlotecka@put.poznan.pl

Prerequisites

1. Student has basic knowledge of thermodynamics, fluid mechanics, technologies and energy machines,
fuels and their use. 2.Solving the problems of mass and energy balance in simple thermal cycles of a
power plant. 3. Student is aware of the need to expand their competences, is ready to cooperate as part of
the team.

Course objective

Acquiring the ability to carry out energy and economic analysis of complex technological systems of
combined heat and electricity generation with the use of various types of primary energy.

Course-related learning outcomes

Knowledge:

1. Student has an ordered and theoretically founded knowledge of the basics of combined heat and
electricity production.

2. Student knows and understands the phenomena, processes and technological systems that allow the
conversion of energy from renewable sources into electricity and heat.



Skills:

1.Student can recognize and explain diagrams for various cogeneration technologies.

2. Student can evaluate the technologies of combined electricity and heat production in terms of their
efficiency and environmental impact.

3. Student can identify and justify prospective cogeneration technologies..

Social competences:
1. Students aware of the social effects of rational use of energy resources in order to meet the energy
needs of the country.

Methods for verifying learning outcomes and assessment criteria
Learning outcomes presented above are verified as follows:

Lecture:

Written exam. The exam consists of 5 questions, scored with 5 points each. The examination has a pass
rate of 51%.

Tutorials:

Written final test (calculation task) and continuous evaluation of student progress on each tutorials. The
calculation task has a pass rate of 51%.

Programme content

The module programme includes:

- cogeneration technologies,

- thermal systems and operating parameters of combined heat and power plants (CHPs),
- micro-cogeneration technologies,

- basics of technical and economic analysis of the operation of CHPs.

Course topics

The lecture programme includes:

- backpressure and extraction-condensing turbines in combined heat and power plants (CHPs),
- gas CHPs and Combined Cycle CHPs,

- distributed cogeneration with the use of microturbines and reciprocating engines,

- fuel cells cogeneration systems,

- ORC systems,

- cooperation of a combined heat and power plant with a heating network,

- basics of energy planning in the field of electricity and heat supply,

- technical and economic rationale for the choice of a technological solution for a CHP,

- energy analysis of CHP operation and costs of combined heat and electricity production,
- support mechanisms for CHPs.

The tutorials programme includes:
- energy analysis of the technological system of CHPs.

Teaching methods

Lecture

Lecture with multimedia presentation supplemented with examples given on the board.
Tutorials

Tasks counted on the board.
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Breakdown of average student's workload

Hours ECTS
Total workload 107 4,00
Classes requiring direct contact with the teacher 47 2,00
Student's own work (literature studies, preparation for laboratory classes/ | 60 2,00
tutorials, preparation for tests/exam, project preparation)




