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Pogoji za vkljucitev v delo oz. za
opravljanje studijskih obveznosti:

Veljajo splosni pogoji za doktorski Studij.

Vsebina:

- Razvrstitev modelov za simulacijo
procesov v motorjih z notranjim
zgorevanjem (MNZ)

- Vodilne enacbe modelov
- Izbira ustrezne simulacijske domene

- Izbira ustreznih simulacijskih
modelov

- Metode resevanja vodilnih enacb

- Natancnost in casovna zahtevnost
simulacijskih modelov

- Modeli lastnosti delovnega medija
- Modeli prestopa toplote v MNZ

- Modeli kinetike kemijskih reakcij v
MNZ

- Modeli krmiljenja in termoregulacije
MNZ

- Sklopitev modela MNZ z modelom
vozila in simulacija preizkusnih ciklov

- Sklopitev modela MNZ z modelom
hibridnega pogonskega sklopa

- Modeliranje uc¢inkovitosti energijskih

pretvorb in emisij Skodljivih snovi v MNZ

Predavanja/Lectures:

Izbirni predmet /Elective course

Anglescina, Slovenscina

Anglescina, Slovensc¢ina

Prerequisites:

General prerequisites for the third level
studies.

Content (Syllabus outline):

- Clasification of the models for
simulating internal combustion engines
(ICEs)

- Governing equations

- Determination of adequate
computational domain

- Selection of adequate simulation
models

- Numerical methods to solve systems of
governig equations

- Accuracy and computational speed of
simulation models

- Gas property models
- Heat transfer models in ICEs

- Chemical kinetics models applied to
ICEs

- Control strategies and thermal
management of ICEs

- Coupling of ICE and vehicle model to
simulate real-world drive cycles

- Coupling of the ICE and hybrid
powertrain model

- Modeling of energy conversion
efficiency and exhaust emissions of ICEs



Temeljna literatura in viri/Readings:

[1] J.B.Heywood: Internal combustion engine fundamentals,

McGraw-Hill,

N.York,1988, izbrana poglavja, COBISS.SI-ID - 14910720
[2] C.F.Taylor: The Internal combustion engine in theory and practice, Vol.1 -
thermodynamics, fluid flow, performance, The MIT Pres, Massachusetts, 1986,

izbrana poglavja, COBISS.SI-ID - 646171

[3] R.S. Benson: The Thermodynamics and gas dynamics of Internal Combustion
Engines,Volume I, Clarendon Press, Oxford, 1982, Izbrana poglavja, COBISS.SI-

ID - 685586

Cilji in kompetence:

Cilji:

- Integracija in nadgradnja specificnih
znanj s podrocja energetskega
strojnisStva, termodinamike, mehanike
tekoCin, fizike, kemije in numeri¢nih
metod s ciljem boljSega in
komplementarnejSega razumevanja
procesov v MNZ ter sposobnostjo
uporabe in razvoja simulacijskih orodij

za modeliranje energetskih procesov v
MNZ.

- Sposobnost samostojnega razvojno-
raziskovalno dela na podrocju
modeliranja procesov v MNZ

- Sistemati¢no pridobljene teoreticne
osnove in ustrezni primeri njihove
uporabe tvorijo dolgotrajno in trdno
izhodiSCe za osvajanje novih znanj iz
obravnavanega podrocja in posledi¢no
zagotavljajo visoko konkurencénost
kandidata na trgu delovne sile.

Kompetence:

Pridobljena znanja v Studijskem procesu
bodo zagotavljala, da bo Student
sposoben samostojno:

- zasnovati in nadzorovati razvojno-
raziskovalne naloge na podrocju
modeliranja procesov v MNZ.

- kriti¢no in kompetentno izbrati
simulacijska orodja za popis energetskih
procesov v MNZ z ozirom na namen
uporabe,

- uporabljati in razvijati simulacijska
orodja za modeliranje procesov v MNZ.

- oceniti stanje tehnike, spremljati

Objectives and competences:
Goals:

- Integration and upgrading of the
interdisciplinary knowledge from the
fields of, i.e.:

power engineering, thermodynamics,
fluid mechanics, physics, chemistry and
numerical methods, with the aim of
gaining profound comprehension of the
processes in ICEs and capability to use
and develop state-of-the-art ICE
simulation models.

- Providing solid base for independent
research and development activities
when modeling of the ICE processes is
concerned.

- Systematical acquisition of theoretical
knowledge and approval on practical
examples create a long-term basis for
competent and permanent growth of
new knowledge in the field and thus
ensure highly competitive position of the
candidate on the free labor market.

Competences:

Knowledge acquired during the course
will enable the candidate to
independently:

- plan and lead research and
development tasks in the field of ICE
modeling,

- critically and independently select ICE
simulation models with respect to the
intended

application,

- use and develop state-of-the-art ICE



trende in osvajati nova znanja na
podrocju modeliranje procesov v MNZ.

- analizirati in ovrednotiti strategije za
povecanje delovne sposobnosti in
ucinkovitosti energijskih pretvorb ter
znizanje emisij Skodljivih snovi v
konvencionalnih in alternativnih
pogonskih sklopih.

- kreativno raziskovati na podocju
povecanja okoljske sprejemljivosti
pogonskih sklopov.

Predvideni Studijski rezultati:

Pridobljena znanja v Studijskem procesu
bodo zagotavljala, da bo Student
sposoben samostojno:

- zasnovati in nadzorovati razvojno-
raziskovalne naloge na podrocju
modeliranja procesov v MNZ.

- kriti¢no in kompetentno izbrati
simulacijska orodja za popis energetskih
procesov v MNZ z ozirom na namen
uporabe,

- uporabljati in razvijati simulacijska
orodja za modeliranje procesov v MNZ.

- oceniti stanje tehnike, spremljati
trende in osvajati nova znanja na
podrocju modeliranje procesov v MNZ.

- analizirati in ovrednotiti strategije za
povecCanje delovne sposobnosti in
ucinkovitosti energijskih pretvorb ter
znizanje emisij Skodljivih snovi v
konvencionalnih in alternativnih
pogonskih sklopih.

- kreativno raziskovati na podocju
povecanja okoljske sprejemljivosti
pogonskih sklopov.

Metode poucevanja in ucenja:

Predavanja, laboratorijske vaje,
seminarsko delo, e-izobrazevanje,
konzultacije. Seminarsko delo v ¢im vedji

simulation models,

- review state-of-the art and trends, as
well as acquire new knowledge in the
field,

- analyse and evaluate strategies for
increasing power density, energy
conversion

efficiency and to reduce exhaust
emissions of conventional and
alternative powertrains,

- conduct creative research on
enhancing enviromental sustainability of
powertrains.

Intended learning outcomes:

Knowledge acquired during the course
will enable the candidate to
independently:

- plan and lead research and
development tasks in the field of ICE
modeling,

- critically and independently select ICE
simulation models with respect to the
intended

application,

- use and develop state-of-the-art ICE
simulation models,

- review state-of-the art and trends, as
well as acquire new knowledge in the
field,

- analyse and evaluate strategies for
increasing power density, energy
conversion

efficiency and to reduce exhaust
emissions of conventional and
alternative powertrains,

- conduct creative research on
enhancing enviromental sustainability of
powertrains.

Learning and teaching methods:

Lectures, laboratory practice & seminar
work, e-education, consulting. The
seminar work is related, as much as



meri navezujoce se na podrocje possible, to the student's doctoral

doktorskega raziskovanja. Studij z research field. Study on a recommended

uporabo priporocene literature. literature basis.

Nacini ocenjevanja: Delez/Weight Assessment:

Nacin (pisni izpit, ustno Method (written exam,

izprasevanje, naloge, oral examination,

projekt): « projektni assignments, project):

seminar, izvedba, porocilo project seminar,

(50%) » rezultati in execution, report (50%) °

aplikacija na obravnavani results and

sistem, porocilo (30%) ¢ application in scope of the
ustno izprasevanje discussed system, report

(20%) Pogoj za opravljanje (30%) - oral

ustnega izpita je uspesno examination (20%) The

izdelano in pozitivno condition for admission to

ocenjeno seminarsko delo. oral exam is successful

completion of seminar
work, rewarded with a
passing grade.

Ocenjevalna lestvica: Grading system:
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