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1. Predavanje:

* sistematizacija toplotnih mototjev z ozirom na
razlicne kriterije in znacilnosti toplotnih motorjev;
* raba energije in izpusti onesnazil toplotnih
mototjev;

* energijske pretvorbe v toplotnih mototjih;

* tehnoloske smernice in zahteve razvoja toplotnih
mototjev.

2. Predavanje:

* definicija in analiza procesov v realnih toplotnih
motorjih;

* lastnosti realnega delovnega medija.

3. Predavanje:

* teoreti¢ni procesi v toplotnih motorjih (dolocitev
izkoristka, delovne sposobnosti) in njihova
primerjava s procesi v realnih toplotnih mototjih;

* metode za izboljsanje izkoristka mototjev.
Batni motortji z notranjim zgorevanjem (MNZ):

4.  Predavanje:

* zasnove batnih MNZ in njithove znacilnost;

* kinematika bata in uravnotezenje prostih sil in
Navorov.

5. Predavanje: Mototiji s prisilnim vzigom (Ottovi
mototji):

* zasnova in komponente;

* znacilnosti in delovanje sistemov za dobavo in
vbrizgavanje goriva;

* potek sproscanja toplote v valju;

* samovzig zmesi;

* pristopi modeliranja procesov.

6. Predavanje: Motorji s samovzigom (dizelski
mototji):

* zasnova in komponente;

* znacilnosti in delovanje sistemov za dobavo in
vbrizgavanje gotiva,

* potek sproscanja toplote v valju;

* pristopi modeliranja procesov.

7. Predavanje: Mototji z naprednimi procesi
zgorevanja (LTC, CAIL..):

* zasnova in komponente;

* znacilnosti in delovanje sistemov za dobavo in
vbrizgavanje goriva;

* potek sproscanja toplote v valju;

* pristopi modeliranja procesov

8. Predavanje: Pristopi za zmanjSevanje izpustov
onesnazil v batnih MNZ (dusikovi oksidi, ogljikov
monoksid, nezgoreli ogljikovodiki, delci).

9. Predavanje: Sistemi in naprave za naknadno
obdelavo izpusnih plinov batnih MNZ (TWC, DOC,
SCR, LNT, DPF, GPF).

10.  Predavanje:

* izmenjava delovnega medija;

* mehanske izgube in sistemi mazanja v batnih
MNZ;

* termoregulacija batnih MNZ.

11.  Predavanje

* zmogljivosti batnih MNZ;

* prisilno polnjenje batnih MNZ (valovna dinamika,

1. Lecture:

* Classification of heat engines with respect to their
type and characteristics,

* Use of energy and emissions of heat engines,

* Energy conversion paths in heat engines,

* Technology guidelines and R&D requitements of
heat engines.

2. Lecture:

*  Definition and analysis of processes in real
engines,

* Properties of real working media.

3. Lecture:

* Theoretical processes in heat engines (evaluation
of efficiency and indicated mean effective pressure)
and their interrelation to processes in real heat
engines,

* Methods for increasing efficiency of heat engines.
Piston internal combustion engines:

4. Lecture:

* Types and designs of piston ICEs and their
characteristics,

* Kinematics of the piston motion in piston engines
and balancing free forces and moments.

5. Lecture: Spark ignition (SI) engines (Otto
engines)

*  Design and components,

* Characteristics and working principles of fuel
supply and injection systems,

* Rate of heat release,

* Self-ignition and knocking,

*  Modelling approaches.

6. Lecture: Compression ignition (CI) engines
(Diesel engines)

* Design and components,

* Characteristics and working principles of fuel
supply and injection systems,

e Rate of heat release,

*  Modelling approaches.

7. Lecture: Engines with advanced combustion
concepts (LTC, CAL...)

*  Design and components,

* Characteristics and working principles of fuel
supply and injection systems,

* Rate of heat release,

*  Modelling approaches.

8. Lecture: Methods and approaches for reducing
pollutant emissions in piston ICEs (nitrogen oxides,
carbon monoxide, unburned hydrocarbons, particles).
9. Lecture: Exhaust after-treatment systems and
devices in piston ICEs (TWC, DOC, SCR, LNT,
DPF, GPFE).

10.  Lecture:

* Exchange of the working media,

* Mechanical losses and lubrication systems in
piston ICEs,

* Thermoregulation of piston ICEs.

11.  Lecture:

* Performance characteristics of piston ICEs,



mehansko prisilno polnjenje).

12.  Predavanje:

* prisilno polnjenje batnih MNZ (prisilno polnjenje
s turbopolnilnikom, kombinacije metod za prisilno
polnjenje);

* sistemsko modeliranje batnih MNZ.

Turbinski motorji:

13.  Predavanje:

* procesi v turbinskih mototjih;

* - deli turbinskih motorjev in njihove znacilnosti
(dovodnik, kompresor).

14.  Predavanje:

* deli turbinskih mototjev in njihove znacilnosti
(zgorevalna komora, turbina, izpusna Soba);

* delovanje turbinskih mototjev in njihove
zmogljivosti;

* izpusti onesnazil turbinskih motorjev.
Refleksija in sinteza:

15.  Predavanje: Toplotni mototji prihodnosti:
 refleksija in povezovanje vsebin;

* analiza najustreznejsih izvedenk toplotnih
mototjev;

* viharjenje na temo ucinkovitejsih okolju
prijaznejsih toplotnih motorjev prihodnosti

Temeljna literatura in viri/Readings:

* Supercharging of piston ICEs (wave dynamics,
mechanical supercharging).

12, Lecture:

* Supercharging of piston ICEs (turbocharging,
combined charging),

* System level modelling of ICEs.

Turbine engines:

13.  Lecture:

* Processes in turbine engines,

* Components of turbine engines and their
characteristics (engine inlet and diffuser, compressor).
14. Lecture:

* Components of turbine engines and their
characteristics (combustion chamber, turbine,
nozzle),

*  Operating principles of turbine engines and their
performance characteristics,

* Pollutant emissions of turbine engines.
Reflection and synthesis:

15.  Lecture: Heat engines of the future

* Reflection and integration of content,

* Analysis of most suitable designs of heat engines,
* Brainstorming on the subject of highly efficient
and environmentally friendly heat engines.
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Cilji in kompetence:

Cilji:

1. Razumeti teoreticne osnove in metode
vrednotenja procesov v toplotnih motorjih

2. Spoznati interakcije in soodvisnosti procesov v
toplotnih mototjih

3. Spoznati razlicne zasnove batnih motorjev z
notranjim zgorevanjem in razumeti njihove
znacilnosti in prednosti

4. Spoznati pristope za zmanjsevanje izpustov
onesnazil in sisteme in naprave za naknadno
obdelavo izpusnih plinov v batnih motorjev z
notranjim zgorevanjem

5. Spoznati in razumeti delovanje razli¢nih
razlicne metod za prisilno batnih motorjev z
notranjim zgorevanjem

6. Spoznati komponente in procese v turbinskih
motorjih z notranjim zgorevanjem

Obijectives and competences:

Objectives:

1. Understand the theoretical foundations and
characterisation methods of processes in heat
engines

2. To know and to understand interactions in
interdependencies of processes in heat engines

3. To know different designs of heat engines and
to understand their characteristics and
advantages

4. Understand approaches for reduction of
pollutant emissions and exhaust gas after-
treatment devices in piston internal
combustion engines

5. To know and to understand working principles
of different supercharging methods of internal
combustion engines

6. To know components and processes in turbine
engines


https://plus.cobiss.net/cobiss/si/sl/bib/14910720
https://plus.cobiss.net/cobiss/si/sl/bib/107660544
https://plus.cobiss.net/cobiss/si/sl/bib/646171

7.  Razumeti pristope za modeliranje procesov v
toplotnih mototjih in znati uporabljati ustrezna
napredna simulacijska orod;

8. Razumeti in znati aplicirati metode za zvisanje
izkoristka in povisanje delovne sposobnosti
toplotnih motorjev

9. Razumeti pristope za razvoj naprednih-okolju
prijaznejsih toplotnih motorjev

Kompetence:

1. S2-MAG, P2-MAG: Obvladovanje temeljnih
teoreti¢nih in aplikativnih znanj na podrocju
procesov v toplotnih mototjih.

2. S8-MAG: Sposobnost kriti¢ne presoje in
snovanja toplotnih motorjev z ozirom na
namen uporabe, zmogljivosti in mejne
vrednosti izpustov onesnazil.

3. P2-MAG: Sposobnost razmevanja interakcije
in soodvisnosti procesov v toplotnih motortjih.

4. P4-MAG: Sposobnost fizikalnega,
matematicnega in numericnega modeliranja
procesov v toplotnih mototjih.

Predvideni $tudijski rezultati:

Znanja:

Z.1: Poglobljeno teoreti¢no, metodolosko in
analiti¢no znanje z elementi raziskovanja, ki je
osnova za zalo zahtevno znanstveno in strokovno
delo na podrodju razvoja, snovanja in diagnostike
toplotnih motortjev.

Spretnosti:

S1.1: Sposobnost vrednotenja in optimiranja
procesov v toplotnih motorjih z ozirom na zvidanje
izkoristka in znizanje izpustov onesnazil.

S1.2: Samostojna uporaba pridobljenega znanja pri
analizi, snovanju in diagnostiki toplotnih motorjev.

S1.3: Sposobnost snovanja okolju prijaznejsih
toplotnih motorjev na osnovi inovativnih
geometrijskih in procesnih pristopov.

S1.4: Sposobnost nadaljnjega, samostojnega Studija.

Metode poucevanja in ucenja:

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

7. Understand modelling approaches for
simulating processes in heat engines and to
know selecting adequate modelling tools

8. To understand and to be skilled to apply
methods for increasing power and efficiency of
heat engines

9. Understand approaches for development of
advanced-environmentally friendly heat
engines

Competencies:

1. S2-MAG, P2-MAG: Using the fundamental
theoretical and applied knowledge in the field
of processes in heat engines

2. S8-MAG: The ability to critically evaluate and
design heat engines with respect to the
intended use, performances and limiting values
of pollutant emissions

3. P2-MAG: Mastering understanding of
interactions in interdependencies of processes
in heat engines

4. P4-MAG: The ability for physical,
mathematical and numerical modelling of
processes in heat engines

Intended learning outcomes:

Z.1: In-depth theoretical, methodological and
analytical knowledge with elements of research,
which is the basis for scientific and professional
work in the development, design and diagnostics
of heat engines.

Skills:

S1.1: Ability to evaluate and optimize processes in
heat engines in terms of maximizing the efficiency
and reducing pollutant emissions.

S1.2: Independent use of acquired knowledge in
the analysis, design and diagnostics of processes in
heat engines.

S1.3: Ability to design environmentally friendly
heat engines based on innovative geometrical and
process driven methods.

S1.4: Ability of independent self-driven education
and research.

Learning and teaching methods:

P1: Classroom lectures with inclusion of solving
selected typical and practical examples.



P2: Obravnava snovi po urejeni in vnaprej P2: Presenting of the learning content in an orderly

razlozeni sistematiki. and pre-interpreted systematics
P3: Avditorne vaje, kjer se teoreti¢no znanje s P3: Tutorials where theoretical knowledge of
predavanj podkrepi z racunskimi primeri. lectures is supported by computational examples.
P4: Laboratorijske vaje. P4: Laboratory work.
P5: Uporaba studijskega gradiva v obliki (e-verzija P5: Use of study materials in format (e-version of
predstavitve predavanj). lecture presentation).
P8: Izdelava in predstavitev aplikativnih P8: Design and presentation of applied seminar
seminarskih nalog. work
P10: Uporaba anket v realnem casu. P10: Use of real-time surveys
P14: Virtualni eksperimenti. P14: Virtual Experiments
P15: Uporaba video vsebin kot priprava na P15: Using video content to prepare for lectures
predavanja in vaje. and exercises

Nacini ocenjevanja: DeleZ/Weight Assessment:

Teoreti¢ne vsebine (predavanja) 50,00 % Theory (lectures)

Samostojno delo na vajah 50,00 % Practical coursework

Ocenjevalna lestvica: Grading system:

5 - 10, pri ¢emer velja, da je pozitivna ocena od 6 - 10 | 5 - 10, a student passes the exam if he is graded from

6to 10
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