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1. Obnovljivi viri energije v perspektivi 2030 in
2050:
- Nastanek obnovljivih virov energije;
- Vloga OVE v preteklosti in prihodnost;
- Vloga OVE v mednarodnih in nacionalni
energetsko-okoljski politiki;
- Modeliranje potenciala OVE, potencial v SLO.
2. Soncno sevanje in obsevanje:

Metode oblikovanja podatkovnih baz;
- Podatkovne baze v SL.O;
- Modeliranje ekstrateristicnega in teristicnega
soncnega sevanja;
- Opticne lastnosti ozradja;
- Modeliranje svetlosti neba.
3. Teristicno soncno sevanje na poljubno
orientirane ploskve:
- Komponente soncnega sevanja;
- Optimiranje namestitve nepremicnih ter 2D in 3D
premic¢nih povtsin za zajem soncnega sevanja.
4. Selektivne sprejemne in oddajne povrsine:
- Prenos toplote s kratko in dolgovalovnim
sevanjem na sprejemnih povrsinah;
- Modeliranje selektivnih opti¢nih lastnosti;
- Aplikacije za uc¢inkovitejse pretvatjanje soncne
energije.
5. Solarni toplotni sistemi I:
- Pasivni sistemi v stavbah;
- Pasivno in adaptivno sencenje sprejemnih povising
- Shranjevanje toplote v pasivnih elementih;
- Modeliranje toplotnega odziva gradnikov pasivnih
elementov (zasteklitev, solarni zid, Trombov zid).
6. Solarni toplotni sistemi 11:
- Sprejemniki soncne energije in koncentratotji
soncnega sevanja;
- Vodni, toplozracni in TPV sprejemniki soncne
energije;
- Modeliranje energetske bilance;
- Dolocitev in navajanje ucinkovitosti, preizkusanje
sprejemnikov soncne energije;
- Sodobne tehnologije in materiali za srednje in
visokotemperaturne aplikacije.
7. Solarni toplotni sistemi I11:
- Aktivni solarni ogrevalni sistemi in njihovi
gradniki;
- Vodni in toplozrac¢ni sistemi;
- Modeliranje energijskih tokov v gradnikih;
- Ucinkovitost komponent in sistemov;
- Nacrtovanje in modeliranje termosifonskih,
¢rpalénih in daljinskih solarnih ogrevalnih sistemov,
studije primerov.
8. Solarne tehnologije v agronomiji:
- Model rasti;
Modeliranje rastlinjakov;
- Drugi obnovljivi viri toplote.
9. Solarni toplotni sistemi za proizvodnjo elektricne
energije:
- Solarni dimniki, solarna jezera, solarne toplotne
elektrarne;

1. Renewable energy sources (RES) in perspective
2030 and 2050

- Origin of renewable energy sources;

- The role of RES in the past and in the future;

- The role of RES in national and international
energy and environmental policy;

- Modelling of RES potential and RES potential in
Slovenia.

2. Solar irradiation and radiation

- Database design methods;

- Database for Slovenia region;

- Modelling of extraterrestrial and terrestrial solar
irradiation;

- Optical properties of atmosphere;

- Modelling of sky illuminance.

3. Terrestrial solar irradiation on tilted surfaces

- Components of solar irradiation;

- Design and optimization of stationary and 2D
and 3D tracking surface to capture solar
irradiation.

4 Selective absorption and emission surfaces:

- short and long wavelength radiative heat transfer
on receiving/emitting surfaces;

- modelling of selective radiative properties of
receiving/emitting surfaces;

- applications of selective surfaces for utilization of
solar energy.

5. Solar thermal systems I:

- Passive solar heating of buildings;

- Passive and adaptive shading;

- Heat storage in building structures;

- Modelling of thermal response of passive systems
(e.g. glazing, solar wall, Trombe wall).

6. Solar thermal systems 11:

- Solar collectors and solar concentratots;

- Hydronic, air and TPV solar collectors;

- Modelling of solar collectors energy balance;

- Evaluation and indication of efficiency of solar
collectors;

- Advance materials and solutions for mid and high
temperature applications.

7. Solar thermal systems I1I:

- Active solar heating systems and building blocks;
- Hydronic and air systems;

- Modelling of energy balance in blocks of active
solar thermal systems;

- Design and modelling of thermosiphon, pumped
and district solar thermal systems and case studies.
8. Solar energy utilization in agriculture:

- Modeling plants growth;

- Modelling of energy balance of greenhouse;

- Backup renewable heat sources.



- Modeliranje energijskih tokov;

- Okoljski in stroskovni vidiki solarnih toplotnih
elektrarn.

10.  Solarne tehnologije za industrijske aplikacije:
- Aplikacije za susenje;

- Razsoljevanje;

- Solarna kemija, razgradnja odpadkov.

11.  Solarni hladilni sistemi:

- Tehnologije;

- Modeliranje energijski bilanc;

- Povezava modelov sprejemnikov sonéne energije
ter modela toplotnega odziva stavb;

- Analize primerov.

12. Racunalniska orodja za modeliranje solarnih
ogrevalnih in hladilnih sistemov:

- Mesecne in urne metode;

- RETSCREEN;

- Dinamic¢no modeliranje.

13.  Solarni sistemi za proizvodnjo

elektri¢ne energije I:

- Elektrotehni¢ne osnove PV in razsirjenost;

- Parametri¢ni modeli uc¢inkovitosti;

- Zrcala, sledilniki in nacrtovanje.

14.  Solarni sistemi za proizvodnjo elektri¢ne
energije II:

- PV sistemi z oto¢nim in omreznim delovanjem;
- Zasnova in gradnja;

- Tehni¢ne zahteve;

Shranjevanje elektri¢ne energije on-site;

LCA in LCC analize PV sistemov.

15.  Racunalni$c¢a orodja za modeliranje PV
sistemov:

- Optimiranje soncnega obsevanja;

- Analiza sencenja, mesecna in urna metoda;

- Prikljuditev v omrezje;

- Net-metering in zagotovljen odkup.

Temeljna literatura in viri/Readings:

9. Solar thermal systems for electricity production
(STPP):

- Solar chimney; solar pond; soalr thermal power
plants;

- Modelling of energy balance of STPP;

- Environmental and cost assessment of STPP.
10. Solar utilization technologies for industrial
applications:

- Solar drying;

- Desalination;

- Solar chemistry, thermal waste treatment.

11. Solar cooling:

- Solar cooling heat driven processes;

- Modelling of energy balance;

- Coupling thermal response model of the solar
heating system and thermal response model of the
building;

- Case studies.

12. Computer modelling of solar heating and
cooling systems:

- Monthly and houtly methods;

- RETSCREEN tool demonstration;

- Dynamic modelling.

13. Photovoltaic (PV) systems I:

- Electrotechnical basics of PV and PV system
utilization status;

- Parametric models of PV cell and PV module
efficiency;

- Design of solar concentrators and tracking device
for PV modules.

14. Photovoltaic (PV) systems II:

- Oft-grid and grid connected systems;

- Design and construction;

- Technical requirements for safe operation;
- On-site electricity storage;

- LCA and LCC assessment of PV systems.
15. Computer tools for modelling of PV systems:
- Optimization of solar radiation potential;
- Shading assessment, monthly and hourly
methods;

- Grid connection;

- Net-metering and feed-in tariff schemes.
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Cilji in kompetence:

Cilji:

1. Spoznati pomen OVE s poudarkom na
procesih in tehnologijah pretvarjanja soncne
energije v toploto, hlad in elektri¢cno energijo
ter aplikacije v agronomiji in solarni kemiji.

2. Pridobiti znanje na podro¢ju modeliranja
energijske ucinkovitosti, okoljske primernosti

in stroskovne ucinkovitosti solarnih tehnologij.
Kompetence:

1. S1-MAG, P1-MAG: Razvijanje novih znanj in
razumevanja s podro¢ja varovanja okolja in
tehnologij za pretvarjanje soncne energije.
Sposobnost za nadgrajevanje znanj s podrocja
energetike.

2. S10-MAG, P7-MAG: Sposobnost uporabe
sodobnih raziskovalnih postopkov in orodij za
numeri¢no modeliranje procesov in tehnologij
za pretvarjanje soncne energije. Sposobnost
iskanja optimalnih resitev energetske oskrbe
stavb in mest s son¢no energijo.

Predvideni $tudijski rezultati:

Znanja:

7.2: Poglobljeno teoreti¢no, metodolosko in
analiti¢no znanje z elementi raziskovanja, ki so
osnova za zelo zahtevno stokovno delo na
podro¢ju vrednotenja in uvajanja solarnih
tehnologij.

Spretnosti:

S2.1: Obvladovanje zelo zahtevnih energetskih
procesov z uporabo numeri¢nih orodij na podrodju
pretvarjanja soncne energije.

Metode poucevanja in ucenja:

Obijectives and competences:

Education goals:

1. Learn about renewable energy source with
emphases on the solar energy utilization for
supply of heat, cold and electricity as well as
applications for agriculture and solar
chemistry.

2. Learn about methods and techniques of
modelling of energy efficiency, environmental
advantages and cost optimization of solar
utilization technologies.

Competence:

1. S1-MAG, P1-MAG The ability to define and
understand fundamental scientific problems in
tield of solar energy utilization to creatively
deal with professional challenges and the
ability to upgrade and use the fundamental
mechanical engineering knowledge, including
the developmental-technical implementation.

2. The ability to use modern research methods
and procedures for modelling solar utilization
processes, systems and devices and gain
capacity to transfer the knowledge into the
practice in form of optimal solutions based on
analysis and synthesis.

Intended learning outcomes:

Knowledge:

Z.2: Thorough theoretical, methodological,
analytical knowledge with elements of research
work that form a basis for very demanding
professional work in field of design and assessment
of solar utility technologies.

Skills:

S2.1: Mastering very demanding and complex work
processes and methodological tools in specialised
professional fields of design and evaluating of solar
utility technologies.

Learning and teaching methods:


https://plus.cobiss.net/cobiss/si/sl/bib/15780635
https://plus.cobiss.net/cobiss/si/sl/bib/16490011

Klasi¢ne oblike poucevanja:

P1: Avditorna predavanja z reSevanjem izbranih -
za podrocje znacilnih - teoreticnih in prakti¢no
uporabnih primerov.

P3: Avditorne vaje, kjer se teoreti¢cno znanje s
predavanj podkrepi z racunskimi primeri.

P4: Laboratorijske vaje z namenskimi didakti¢cnimi
pripomocki z dostopom na daljavo.

Moderne oblike poucevanja:
P6: Interaktivna predavanja.

P8: Izdelava in predstavitev aplikativnih
seminarskih nalog.

P15: Uporaba video vsebin kot priprava na
predavanja in vaje.

Nacini ocenjevanja:

Conventional teaching methods:

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

P3: Auditorial exercises, in which theoretical
content from lectures is supported with practical
examples.

P4: Laboratory work with dedicated computer
tools and test equipment with remote access.

Contemporary and flexible teaching methods:
P6: Interactive lectures.

P8: Making and presenting applied seminar
exercises.

P15: Application of multimedia presentations for
preparation to the lectures and exercises.

DeleZ/Weight Assessment:

Teoreticne vsebine (predavanja). 50,00 % Theory (lectures).
Samostojno delo na vajah. 50,00 % Tutorials.
Seminar. Seminar.

Ocenjevalna lestvica:
5 - 10, pri ¢emer velja, da je pozitivha ocena od 6 - 10

Grading system:
5-10, a student passes the exam if he is graded from
6to 10
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