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Vsebina:

1. Uvod

- Definicije trajnosti in obnovljivosti
(energijska, ekonomska in okoljska);
- Kriteriji tranjosti;

- Pogoji tranjosti;

- Primeri iz vsakdanje prakse: opis,
analiza in diskusija.

2. Tehnologije za izrabo energijo
tekocih voda:

- Tehnoloske sheme (prakti¢ni
primeri);

- Vprasanja izravnave energijskih
tokov: tehnologije, stroski, vpliv na
trajnost.

3. Tehnologije za izrabo sonc¢ne
energije:

- Proizvodnja toplote in elektricne
energije;

- Tehnoloske sheme (prakti¢ni
primeri);

- Vprasanja izravnave energijskih
tokov: tehnologije, stroski, vpliv na
trajnost.

4. Tehnologije za izrabo energije vetra:

- Profil proizvodnje elektricne moci
(kronoloski in urejeni diagram);

- Tehnoloske sheme (prakti¢ni
primeri);

- Vprasanja izravnave energijskih
tokov: tehnologije, stroski, vpliv na
trajnost.

5. Tehnologije za izrabo geotermalne
energije:

- Proizvodnja toplote in elektri¢ne
energije;

- Parni krozni proces z organsko
delovno snovjo;

- Tehnoloske sheme (prakti¢ni
primeri);

- Vprasanja: infrastrukutra, stroski,
vpliv na trajnost.

6. Tehnologije za izrabo biomase:

-  Termokemicni procesi;

- Ekstraktivni procesi;

Meeting the enrollment conditions for
the MECHANICAL ENGINEERING -
Project Oriented Applied Programme.

Content (Syllabus outline):

1. Introduction

- Definitions of sustainability and
renewability (based on energy, economy
and environment)

- Criteria of sustainability

- Conditions fo sustainability

- Practical cases: description, analisys
and discussion.

2. Technologies for utilization of
running waters:

- Technology schematics (practical
cases);

- Grid balancing issues: technologies,
costs, impact on sustainability.

3. Technologies for utilization solar
energy:

- Heat and power production

- Technology schematics (practical
cases);

- Grid balancing issues: technologies,
costs, impact on sustainability.

4. Technologies for utilization of wind
energy:

- Power production diagram
(chronological load diagram and load
duration curve)

- Technology schematics (practical
cases);

- Grid balancing issues: technologies,
costs, impact on sustainability.

5. Tehnologies for utilization
geothermal energy:

- Heat and power production;

- Organic Rankine Cycles;

- Technology schematics (practical
cases);

- Issues: infrastructure, costs, impact
on sustainability.

6. Technologies for utilization of
biomass:

- Thermochemical processes;

- Extractive processes;

- Biological pricesses;

- Combined heat and power production



- Bioloski procesi;

- Proizvodnja toplote in elektri¢ne
energije;

- Tehnoloske sheme (prakti¢ni
primeri).

7. Tehnologije za izrabo energije
oceanov:

- Notranja energija, morski tokovi,
valovanje gladine, bibavica;

- Tehnoloske sheme (prakti¢ni
primeri);

- Vprasanja: infrastrukutra, stroski,
vpliv na trajnost.

8. Tehnologije za izrabo jedrske
energije - fizija:

- Osnove delovanja;

- Tehnoloske sheme (prakti¢ni
primeri);

- Vprasanja: infrastrukutra, stroski,
vpliv na trajnost.

9. Tehnologije za izrabo jedrske
energije - fuzija:

- Osnove delovanja;

- Projekt ITER;

- Vprasanja: infrastrukutra, stroski,
vpliv na trajnost.

10. Trajnostna raba energije v
proizvodnih procesih 1/2:

- Osnovni principi gospodarjenja z
energijskimi tokovi;

- Energetski pregled;

- Tehnoloske sheme (prakti¢ni
primeri).

11. Trajnostna raba energije v
proizvodnih procesih 2/2:

- Nadomescanje fosilnih goriv za OVE;
- Tehnoloske sheme (prakti¢ni
primeri);

- Vprasanja: infrastrukutra, stroski,
vpliv na trajnost;

12. Trajnostna raba energije s
sektorskim povezovanjem in aktivnhim
odjemom

- Tehnoloske sheme (prakti¢ni primeri)
- Analiza uc¢inkov na tranjost.

13. Vodikove tehnologije

- Pridobivanje vodika (tehnologije)
- Transport in shranjevanje vodika
(tehnologije)

- Uporaba vodika (gorivne celice,
sektorsko sklapljanje - P2X)

- Technological schematics (practical
cases)

7. Technologies for utilization of
energy of oceans

- Calorific internal energy, ocean
streams, vave energy, tidal energy;

- Technological schematics (practical
cases);

- Issues: infrastructure, costs, impact
on sustainability

8. Technologies for utilization of
nuclear energy - nuclear fision:

- Basic operation principles

- Technological schematics (practical
cases)

- Issues: infrastructure, costs, safety,
nuclear waste, sustainability

9. Technologies for utilization of
nuclear energy - nuclear fusion:

- Basic operation principles

- Projec ITER

- Issues: infrastructure, challenges,
costs, prospectives, sustainability

10. Sustainable energy use in
industrial prcesses

- Basic principles of energy flow
management

- Energy audits

- Technological schematic (practical
cases).

- Issues: infrastructure, costs, impact
on sustainability

11. Sustainable energy use in
industrial processes

- Fossil fuel replacement with
renewables

- Technological schematics (practical
cases)

- Issues: infrastructure, costs, impact
on sustainability

12. Sustainable energy use with sector
coupling and demand side management
- Technological schematics (practical
cases)

- Analysis of of impact on sustainability
13. Hydrogen technologies

- Hydrogen production (technologies)
- Hydrogen transport and storage
(technologies)

- Hydrogen utilization (fuel cells,
sector coupling P2X)



- Sistemi gorivnih celic (stacionarna
uporaba, transport in posebne
aplikacije)

14. Tehnologije za ,shranjevanje’
mehanskega dela (elektrike) in toplote
- Tehnoloske sheme (prakti¢ni primeri)
- Izracun energijskih izgub pri
pretvorbah energije

- Vprasanja: izkoristki, infrastruktura,
vpliv na trajnost

15. Virtualne elektrarne in pametna
energetska omrezja.

- Tehnoloske sheme (izbrani primeri)
- Izravnava sistemske moci

- Vprasanja: infrastruktura, stroski in
vpliv na trajnost.

Temeljna literatura in viri/Readings:

- Fuel cell systems (stationary,
transport and special applications)

14. Energy storage technologies
(mechanical work - electricity and heat)
- Technological schematics (practical
cases)

- Calculation of energy conversion
losses

- Issues: efficiency, infrastructure,
impact on sustainability

15. Virtual power plants and smart
grids

- Technological schematics (selected
examples)

- System load balancing

- Issues: infrastructure, costs and
impact on sustainability.
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Giesecke J., Mosonyi E.: Wasserkraftanlagen, Planung, Bau und Betrieb, Springer,
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Colombo E., Bologna S., Masera D.: Renewable Energy for Unleashing Sustainable

Dvelopment, Springer 2013

Kaltschmitt M., Themelis N.]J., Bronicki L.Y., Soder L., Vega L.A.: Renewable Energy

Systems, Springer 2013

Cilji in kompetence:
Cilji:
Zdruziti uporabna znanja s podrocja

strojniStva pri presoji trajnostnih
konceptov pri energijski oskrbi.

Na sistemati¢ni nacin analizirati
tehnologije za pretvorbo alternativnih
virov energije z vidika zagotavljanja
kvalitete energijskih tokov in okoljske
vzdrsnosti.

Spoznati celostne karakteristike
alternativnih tehnologij v energetiki ter
nacin izbire optimalnih tehnoloskih
resitev.

Kompetence:

Sposobnost povezovanja
interdisciplinarnih znanj razlicnih

Objectives and competences:
Objectives:

Combine applied engineering knowledge
in assessing sustainable concepts in
energy supply.

Systematically analyze technologies for
the conversion of alternative energy
sources in terms of power quality
assurance and environmental
sustainability.

To learn about the holistic
characteristics of alternative
technologies in the energy sector and
how to select the optimal technological
solutions.

Competences:

Ability to integrate interdisciplinary



podrocij strojnistva (energijske
pretvorbe, obratovanje in nacrtovanje)
(S1-PAP + S9-PAP + P1-PAP + P2-PAP)

Sposobnost vrednotenja ustreznosti
tehni¢nih izvedb energetskih strojev in
naprav ter njihove vgradnje v sisteme
(S9-PAP + P3-PAP + P8-PAP)...

Sposobnost nacrtovanja in vklju¢evanja
novih konceptov in tehnologij v
prakticno uporabo (S1-PAP + S9-PAP +
P3-PAP + P5-PAP)

Predvideni Studijski rezultati:
Znanja:

Z1: Poglobljeno strokovno teoreti¢no in
prakti¢no znanje na dolocenem
podrocju, podprto s Sirso teoreti¢no in
metodolosko osnovo.

Spretnosti:

S1.1 Izvajanje kompleksnih operativno-
strokovnih opravil, ki vkljucujejo tudi
uporabo metodoloskih orodjij.

S1.2 Obvladovanje zahtevnih,
kompleksnih delovnih procesov ob
samostojni uporabi znanja v novih
delovnih situacijah.

S1.3 Diagnosticiranje in resevanje
problemov v razli¢nih specificnih
delovnih okoljih, povezanih s podroc¢jem
izobrazevanja in usposabljanja.

S1.4 Osnova za izvirna dognanja/
stvaritve in kriti¢no refleksijo.

Metode poucevanja in ucenja:
Klasi¢ne oblike poucevanja:

P1 Avditorna predavanja z reSevanjem
izbranih - za podrocje znacilnih -
teoreti¢nih in prakti¢cno uporabnih
primerov.

P2 Obravnava snovi po urejeni in
vnaprej razlozeni sistematiki.

P3 Avditorne vaje, kjer se teoreticno

knowledge of various areas of
mechanical engineering (energy
conversion, operation and design) (S1-
PAP + S9-PAP + P1-PAP + P2-PAP)

Ability to evaluate the relevance of
technical design of energy machines and
appliances and their integration into
energy systems (S9-PAP + P3-PAP + P8-
PAP)

Ability to plan and integrate new
concepts and technologies into practical
application (S1-PAP + S9-PAP + P3-PAP
+ P5-PAP)

Intended learning outcomes:
Knowledge:

Z1: Thorough professional theoretical
and practical knowledge in a selected
field of expertise that is supported with
a broad theoretical and methodological
basis.

Skills:

S1.1 Executing complex operationa-
professional tasks that incorporate
usage of methodological tools.

S1.2 Mastering demanding and complex
work processes by independent usage of
knowledge in new working situations.

S1.3 Problem diagnostics and solving in
different and specific working
environments that are linked to the
teaching and training content.

S1.4 Basis for unique innovations and
critical reflections.

Learning and teaching methods:
Conventional teaching methods:

P1 Auditorial lectures with solving
selected field-specific theoretical and
applied use cases.

P2 Presenting the content according to
the explained system.

P3 Auditorial exrecises, in which
theoretical content from the lectures is



znanje s predavanj podkrepi z
racunskimi primeri.

P4 Laboratorijske vaje z namenskimi
didakti¢nimi pripomocki: Uporaba
namenskega programskega orodja za

simulacije naprednih resitev v energetiki
in LCA analize.

P5 Uporaba Studijskega gradiva v obliki
skripte, tiskane in e- verzije predstavitve
predavanj.

Moderne in prozne oblike
poucevanja:

P7 Studij literature in razprava

P8 Izdelava in predstavitev aplikativnih
seminarskih nalog

P9 Skupinsko delo: strukturirana
diskusija, projektno delo.

P10 Uporaba anket v realnem casu

P12 Individualizirane domace naloge v
spletni ucilnici

P14 Virtualni eksperimenti

P15 Uporaba video vsebin kot priprava
na predavanja in vaje.

supplemented with practical examples.

P4 Laboratory exercises with special-
purpose didactic devices: use of
dedicated software tool to simulate
advanced energy solutions and LCA
analysis.

P5 Application of study material:
textbook, printed and e-version of
lecture presentaions.

Contemporary and flexible teaching
methods:

P7 Literature study and discussion.

P8 Making and presenting applied
seminar exercises.

P9 Team work: structured discussion,
project work.

P10 Application of questionaries in real
time.

P12 Individualised homeworkes in a web
classroom.

P14 Virtual experiments.

P15 Application of videos for
preparations to the lectures and
exercises.

Nacini ocenjevanja: Delez/ Assessment:
Weight
Teoreticne vsebine (predavanja). 50,00 % Theoretical contents (lectures).
Samostojno delo na vajah. 30,00 % Coursework.
Delo na laboratorijskih vajah. 20,00 % Laboratory exercises.
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