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Subject objectives

Understanding the operation principles and use of basic renewable energy sources.

Learning outcomes

Course outcome

Subject outcome

Method of verification

[K6_WO02] Has systematized
knowledge of the basics of
physics, including mechanics,
thermodynamics, electricity and
magnetism, optics, atomic and
particle physics, solid-state
physics, nuclear and elementary
particle physics.

Has a structured knowledge of
basic physics necessary to
understand the principles of
operation and exploitation of
renewable energy sources.

[SW1] Assessment of factual
knowledge

[K6_U09] Can use technical
literature in English.

Is able to use English-language
specialist literature on the
operation principles and use of

renewable energy sources

[SU3] Assessment of ability to
use knowledge gained from the
subject

Subject contents

1. Fuel cells: principle of operation, types of fuel cells, fuel cell systems, including cogeneration systems.
Solar energy. The usage of solar energy for electricity generation (photovoltaic cells, solar thermal
power stations). The usage of solar energy for heat generation (solar collectors, water and air heating

systems).

Biomass and biogas. Use of bio
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mass for heat production.

Energy of wind. Conversion of wind energy in a wind turbine. Wind power plant, wind farms.
Geothermal energy. Methods of obtaining geothermal energy and its use. Heat pumps.

Energy of water. Conversion of energy in a hydroelectric turbine. Types of hydroelectric power plants.

Prerequisites
and co-requisites

Knowledge of a basic course in physics and electrochemistry.

Assessment methods
and criteria

Subject passing criteria

Passing threshold

Percentage of the final grade

Preparation and oral completion of

100.0%

a written essay on a selected topic.

100.0%
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Recommended reading

Basic literature

John Viley & Sons, 1997

2. J. Larminie, A. Dicks, Fuel Cell Systems Explained, John Viley &
Sons, 2003

Supplementary literature 1. S.A. Kalogirou, Solar Energy Engineering Processes and

Systems, Elsevier Inc., 2014

eResources addresses Adresy na platformie eNauczanie:

Odnawialne zrédta energii - Moodle ID: 45596
https://enauczanie.pg.edu.pl/moodle/course/view.php?id=45596

Example issues/
example questions/
tasks being completed

©CoNoOOrWN =

Calculation of the Gibbs free energy of the fuel cell reaction.
The Butler-Volmer equation.

AFC type fuel cell.

DMFC type fuel cell.

PAFC type fuel cell.

MCFC type fuel cell.

SOFC type fuel cell.

Fuel cell power generation systems.

Solar radiation and its concentration.

The maximum power point of a photovoltaic cell and its tracking.

. Tracking systems for photovoltaic installations.

Types of photovoltaic systems.

Parameters of flat plate solar collectors and their determination.

Determination of the optimum tilt angle of a solar collector.

Principle of operation, properties, construction and operational problems of vacuum tube collectors.
Wave energy.

Wave power plants.

Tidal energy.

Tidal power plants.

Biomass energy conversion.

. Biomass power plants.
. Geothermal energy.

Geothermal power plants.

Work placement

Not applicable
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1. E. Boeker, R. van Grondelle, Environmental Physics, second edition,




