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Vrsta predmeta/Course type: Izbirni predmet /Elective course

Jeziki/Languages: Predavanja/Lectures: Angleščina, Slovenščina    
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Pogoji za vključitev v delo oz. za 
opravljanje študijskih obveznosti:

Prerequisites:

Veljajo splošni pogoji za doktorski študij.

 

General prerequisites for the third level 
studies.

Vsebina: Content (Syllabus outline):

Nadgradnja znanja o stacionarnem 
prevodu toplote v eno in večrazsežnem 
prostoru z in brez izvora toplote. 
Izboljšane površine za povečanja 
intenzivnosti prenosa toplote. Razširjene
površine. Nestacionarni prevod toplote, 
Prevod toplote z uporabo Greenovih 
funkcij. Konvektivni prenos toplote 
(analitični in empirični pristop) brez 
fazne spremembe in s fazno spremembo.
Stefanov problem. Prenos toplote s 
sevanjem. Prenos  toplote na mikro in 
nanoskali. Analogija med prenosom 
impulza energije in snovi. Fickova 
ekvimolarna in neekvimolarna difuzija v 
večrazsežnem prostoru v binarnih in v 
večkomponentnih zmeseh. Difuzija snovi
s homogeno kemijsko reakcijo. 
Konvektivni prenos snovi. Prenos snovi v
poroznih strukturah. Prenos snovi skozi 
mejno površino kapljic in mehurčkov. 
Nestacionarni prenos snovi. Sočasni 
prenos toplote in snovi.

 

Upgrading knowledge of steady-state 
heat conduction in one and multi-
dimensional systems with and without a 
heat source. Enhanced surfaces to 
augmentation of heat transfer. Extended
surfaces. Transient heat conduction. 
Heat conduction by using Green's 
functions. Convective heat transfer 
(analytical and empirical approach) with 
and without a phase change. Stefan's 
problem. The radiation heat transfer. 
Micro and nano heat transfer. Analogy 
between the heat and  mass transfer. 
Fick's equimolar and non-equimolar 
diffusion in binary and multicomponent 
mixture in one- and multi-dimensional 
sistem. Mass diffusion with 
homogeneous chemical reactions. 
Convective mass transfer. Mass transfer 
in porous media. Mass transfer through 
the boundary layer of drops and 
bubbles. Transient mass transfer. 
Simultaneous heat and mass transfer.

Temeljna literatura in viri/Readings:

[1] Incropera F.P., DeWitt P.D., Bergman, T.L, Lavine, A.S.: Fundamentals of Heat 
and Mass Transfer, Sixth Edition, John Wiley and Sons, New York, 2007. (Cobiss ID:
12387634)
[2] Jiji, Latif Menashi. Heat convection (2nd edition), Springer, 2009, (Cobiss ID: 
1541997023) e-vir : https://link.springer.com/book/10.1007/978-3-642-02971-4

[3] Baehr H.D., Stephan K.: Heat and Mass Transfer, Springer Verlag, Berlin, 



2006 . (DiKUL)
[4] Gašperšič B.: Prenos toplote, Univerza v Ljubljani, Fakulteta za strojništvo, 
Ljubljana, 2001. (Cobiss ID: 111288064)
[5] Basmadjian D.: Mass Transfer and Separation Processes, CRC Press, Boca 
Raton, 2007.( COBISS.SI-ID – 28708357)
[6] Greene G., Cho Y., Hartnett J., Bar-Cohen A.: Advances in Heat Transfer, 39 / 
serial publications, Elsevier, Oxford, 2006. COBISS.SI-ID – 1539998431 e-vir 
https://www.sciencedirect.com/bookseries/advances-in-heat-transfer/vol/39/suppl/C

Cilji in kompetence: Objectives and competences:

Cilji: 

Glavni cilj predmeta je nadgradnja 
temeljnih znanj študentov za 
obvladovanje kompleksnih problemov 
povezanih s prenosom toplote in snovi v 
toplotni in procesni tehniki.

Predmet razvija sposobnost 
samostojnega učenja, osebne in 
profesionalne rasti ter daje osnovo za 
razumevanje transportnih pojavov, ki so 
predpogoj za popis mehanizmov prenosa
toplote in snovi. Vsebina in način 
izvedbe predmeta omogoča avtonomno 
učenje in utrjevanje samostojnega 
razmišljanja ter daje podlago za 
samostojno raziskovalno delo.

Kompetence: 

Študent osvoji nova znanja in nadgradi 
že pridobljena znanja za modeliranje 
transportnih pojavov. Nadalje študent na
konkretnih primerih pridobi znanje in 
praktične izkušnje za obvladovanje 
računalniških orodij za simulacijo 
tokovnih in temperaturnih razmer ter 
polja koncentracij pri prenosu toplote in 
snovi v elementih toplotne in procesne 
tehnike.

Študent si z eksperimentalnim 
laboratorijskim delom na pilotnih 
napravah pridobi praktične izkušnje in 
rezultate za preverjanje rezultatov 
simulacij.

Goals: 

The main objective of the course is to 
upgrade the student's fundamental 
knowledge to cope with complex 
problems associated with the heat and 
mass transfer in thermal and process 
engineering. The course improves the 
ability of independent learning, personal
and professional growth and provides 
the basis for understanding transport 
phenomena, which is a necessity for the 
comprehension of the mechanisms of 
heat and mass transfer. The content and
the manner of the course allows and 
stimulates autonomous learning; fosters 
independent thinking and provides a 
basis for independent research work.

Competences: 

Student gains new skills and upgrades 
the previously acquired knowledge for 
modeling transport phenomena. 
Furthermore, the student studies cases, 
which provide knowledge and practical 
experience for managing computer tools
required for simulation of fluid flow 
conditions, temperature and 
concentration fields in the heat and 
mass transfer in thermal and process 
engineering. Student will aquire 
practical experience and results with 
experimental laboratory work on the 
pilot plants, which will enable the 
verification of the outcome of 
simulations.

Predvideni študijski rezultati: Intended learning outcomes:

Glavni cilj predmeta je nadgradnja The main objective of the course is to 



temeljnih znanj študentov za 
obvladovanje kompleksnih problemov 
povezanih s prenosom toplote in snovi v 
toplotni in procesni tehniki.

Predmet razvija sposobnost 
samostojnega učenja, osebne in 
profesionalne rasti ter daje osnovo za 
razumevanje transportnih pojavov, ki so 
predpogoj za popis mehanizmov prenosa
toplote in snovi. Vsebina in način 
izvedbe predmeta omogoča avtonomno 
učenje in utrjevanje samostojnega 
razmišljanja ter daje podlago za 
samostojno raziskovalno delo.

Študent osvoji nova znanja in nadgradi 
že pridobljena znanja za modeliranje 
transportnih pojavov. Nadalje študent na
konkretnih primerih pridobi znanje in 
praktične izkušnje za obvladovanje 
računalniških orodij za simulacijo 
tokovnih in temperaturnih razmer ter 
polja koncentracij pri prenosu toplote in 
snovi v elementih toplotne in procesne 
tehnike.

Študent si z eksperimentalnim 
laboratorijskim delom na pilotnih 
napravah pridobi praktične izkušnje in 
rezultate za preverjanje rezultatov 
simulacij.

upgrade the student's fundamental 
knowledge to cope with complex 
problems associated with the heat and 
mass transfer in thermal and process 
engineering. The course improves the 
ability of independent learning, personal
and professional growth and provides 
the basis for understanding transport 
phenomena, which is a necessity for the 
comprehension of the mechanisms of 
heat and mass transfer. The content and
the manner of the course allows and 
stimulates autonomous learning; fosters 
independent thinking and provides a 
basis for independent research work.

Student gains new skills and upgrades 
the previously acquired knowledge for 
modeling transport phenomena. 
Furthermore, the student studies cases, 
which provide knowledge and practical 
experience for managing computer tools
required for simulation of fluid flow 
conditions, temperature and 
concentration fields in the heat and 
mass transfer in thermal and process 
engineering. Student will aquire 
practical experience and results with 
experimental laboratory work on the 
pilot plants, which will enable the 
verification of the outcome of 
simulations.

Metode poučevanja in učenja: Learning and teaching methods:

Predavanja, laboratorijske vaje, 
seminarsko delo, e-izobraževanje, 
konzultacije. Seminarsko delo v čim večji
meri navezujoče se na področje 
doktorskega raziskovanja. Študij z 
uporabo priporočene literature.

Lectures, laboratory practice & seminar 
work, e-education, consulting. The 
seminar work is related, as much as 
possible, to the student's doctoral 
research field. Study on a recommended 
literature basis.

Načini ocenjevanja: Delež/Weight Assessment:

Način (pisni izpit, ustno 
izpraševanje, naloge) 
Ustni izpit, poročilo o 
seminarskem delu, naloge.
Pogoj za opravljanje 
ustnega izpita je uspešno 
izdelano in pozitivno 

Method (written exam, 
oral examination, 
assignments, project) Oral
exam, report on seminar 
work. The condition for 
admission to oral exam is 
successful completion of 



ocenjeno seminarsko delo:
• seminarsko delo 
30% •naloge 30% •

ustni izpit 40%

seminar work, rewarded 
with a passing grade. •

project seminar 
(30%) • assignments 
(30%) • oral 
examination (40%)

Ocenjevalna lestvica: Grading system:

5 - 10, pri čemer velja, da je pozitivna 
ocena od 6 - 10

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

Reference nosilca/Lecturer's references:

prof. dr. Andrej KITANOVSKI

POREDOŠ, Primož, PETELIN, Nada, VIDRIH, Boris, ŽEL, Tilen, MA, Qiuming, 
WANG, Ruzhu, KITANOVSKI, Andrej. Condensation of water vapor from humid air 
inside vertical channels formed by flat plates. iScience. [Online ed.]. Jan. 2022, vol. 
25, iss. 1, str. 1-26, ilustr. ISSN 2589-0042. 
https://www.sciencedirect.com/science/article/pii/S2589004221015352?, DOI: 
10.1016/j.isci.2021.103565. [COBISS.SI-ID 87969539], [JCR, SNIP, WoS do 14. 4. 
2023: št. citatov (TC): 6, čistih citatov (CI): 4, čistih citatov na avtorja (CIAu): 0,57, 
Scopus do 5. 4. 2023: št. citatov (TC): 7, čistih citatov (CI): 5, čistih citatov na 
avtorja (CIAu): 0,71]

KLINAR, Katja, VOZEL, Katja, SWOBODA, Timm, SOJER, Tom, MUÑOZ ROJO, 
Miguel, KITANOVSKI, Andrej. Ferrofluidic thermal switch in a magnetocaloric 
device. iScience. [Online ed.]. Feb. 2022, vol. 25, iss. 2, str. 1-15, ilustr. ISSN 2589-
0042. https://www.sciencedirect.com/science/article/pii/S2589004222000499, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=134893, DOI: 
10.1016/j.isci.2022.103779. [COBISS.SI-ID 96902659], [JCR, SNIP, WoS do 14. 4. 
2023: št. citatov (TC): 3, čistih citatov (CI): 1, čistih citatov na avtorja (CIAu): 0,17, 
Scopus do 12. 1. 2023: št. citatov (TC): 4, čistih citatov (CI): 1, čistih citatov na 
avtorja (CIAu): 0,17]

PETELIN, Nada, VOZEL, Katja, KLINAR, Katja, KITANOVSKI, Andrej. The 
numerical study on performance evaluation of a thermal switch capacitor in a 
magnetocaloric cooling device. iScience. [Online ed.]. Dec. 2022, vol. 25, iss. 12, 
str. 1-20, ilustr. ISSN 2589-0042. 
https://www.sciencedirect.com/science/article/pii/S2589004222017898, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=143218, DOI: 
10.1016/j.isci.2022.105517. [COBISS.SI-ID 130246147], [JCR, SNIP, WoS, Scopus]

SWOBODA, Timm, KLINAR, Katja, ABBASI, Shahzaib, BREM, Gerrit, KITANOVSKI, 
Andrej, MUÑOZ ROJO, Miguel. Thermal rectification in multilayer phase change 
material structures for energy storage applications. iScience. [Online ed.]. 2021, 
vol. 24, iss. 8, str. 1-14, ilustr. ISSN 2589-0042. 
https://www.sciencedirect.com/science/article/pii/S2589004221008117, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=128882, DOI: 
10.1016/j.isci.2021.102843. [COBISS.SI-ID 72781059], [JCR, SNIP, WoS do 28. 1. 
2023: št. citatov (TC): 4, čistih citatov (CI): 3, čistih citatov na avtorja (CIAu): 0,50, 
Scopus do 1. 1. 2023: št. citatov (TC): 5, čistih citatov (CI): 4, čistih citatov na 



avtorja (CIAu): 0,67]

 

prof. dr. Iztok Golobič

 

BERCE, Jure, ZUPANČIČ, Matevž, MOŽE, Matic, GOLOBIČ, Iztok. Infrared 
thermography observations of crystallization fouling in a plate heat exchanger. 
Applied thermal engineering. 2023, vol. 224, str. 1-11, ilustr. ISSN 1359-4311. 
https://www.sciencedirect.com/science/article/pii/S135943112300145X, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=144356 , DOI: 
10.1016/j.applthermaleng.2023.120116 .[COBISS.SI-ID 141882115]

MOŽE, Matic, HADŽIĆ, Armin, ZUPANČIČ, Matevž, GOLOBIČ, Iztok. Boiling heat 
transfer enhancement on titanium through nucleation-promoting morphology and 
tailored wettability. International journal of heat and mass transfer. 2022, vol. 195, 
str. 1-17, ilustr. ISSN 0017-9310. 
https://www.sciencedirect.com/science/article/pii/S0017931022006317, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=137561, DOI: 
10.1016/j.ijheatmasstransfer.2022.123161. [COBISS.SI-ID 112393987]

ŽALEC, Domen, HANAK, Dawid P., MOŽE, Matic, GOLOBIČ, Iztok. Process 
development and performance assessment of flexible calcium looping biomass 
gasification for production of renewable gas with adjustable composition. 
International journal of energy research. 2022, vol. 46, iss. 5, str. 6197-6215, ilustr.
ISSN 0363-907X. https://onlinelibrary.wiley.com/doi/epdf/10.1002/er.7558, 
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=145359, DOI: 10.1002/er.7558. 
[COBISS.SI-ID 91355395]

SERIANZ, Luka, RMAN, Nina, GOLOBIČ, Iztok, BRENČIČ, Mihael. Groundwater 
heat transfer and thermal outflow plume modelling in the Alps. Renewable energy. 
2022, vol. 182, str. 751-763, ilustr. ISSN 0960-1481. 
https://www.sciencedirect.com/science/article/pii/S0960148121014610, DOI: 
10.1016/j.renene.2021.10.004. [COBISS.SI-ID 84190979]

 

doc. dr. Matevž Zupančič

ZUPANČIČ, Matevž, GREGORČIČ, Peter, BUCCI, Mattia, WANG, Chi, AGUIAR, 
Gustavo Matana, BUCCI, Matteo. The wall heat flux partitioning during the pool 
boiling of water on thin metallic foils. Applied thermal engineering. [Print ed.]. Jan. 
2022, vol. 200, str. 1-16, ilustr. ISSN 1359-4311. 
https://www.sciencedirect.com/science/article/pii/S1359431121010644?via
%3Dihub, DOI: 10.1016/j.applthermaleng.2021.117638. [COBISS.SI-ID 80131843], 
[JCR, SNIP, WoS do 31. 3. 2023: št. citatov (TC): 14, čistih citatov (CI): 10, čistih 
citatov na avtorja (CIAu): 1,67, Scopus do 25. 2. 2023: št. citatov (TC): 13, čistih 
citatov (CI): 9, čistih citatov na avtorja (CIAu): 1,50]

ZUPANČIČ, Matevž, ZAKŠEK, Peter, GOLOBIČ, Iztok. Experimental investigation 
of single-bubble growth during the saturated pool boiling of water and self-
rewetting aqueous n-butanol mixtures. Case studies in thermal engineering. 2021, 
vol. 28, str. 1-21, ilustr. ISSN 2214-157X. 
https://www.sciencedirect.com/science/article/pii/S2214157X21006766, DOI: 
10.1016/j.csite.2021.101513. [COBISS.SI-ID 79463683], [JCR, SNIP, WoS do 24. 3. 
2023: št. citatov (TC): 2, čistih citatov (CI): 1, čistih citatov na avtorja (CIAu): 0,33, 

http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;KeyUT=000708239200042
https://plus.cobiss.net/cobiss/si/sl/snip?c=sc=2214-157X+and+PY=2021&amp;r1=true&amp;
https://plus.cobiss.net/cobiss/si/sl/jcr?c=sc=2214-157X+and+PY=2021&amp;r1=true&amp;
https://plus.cobiss.net/cobiss/si/sl/bib/79463683
https://dx.doi.org/10.1016/j.csite.2021.101513
https://www.sciencedirect.com/science/article/pii/S2214157X21006766
http://www.scopus.com/inward/record.url?partnerID=2dRBettD&amp;eid=2-s2.0-85116567064
http://gateway.isiknowledge.com/gateway/Gateway.cgi?GWVersion=2&amp;SrcAuth=Alerting&amp;SrcApp=Alerting&amp;DestApp=WOS&amp;DestLinkType=FullRecord&amp;KeyUT=000712140400002
https://plus.cobiss.net/cobiss/si/sl/snip?c=sc=1359-4311+and+PY=2021&amp;r1=true&amp;
https://plus.cobiss.net/cobiss/si/sl/jcr?c=sc=1359-4311+and+PY=2021&amp;r1=true&amp;
https://plus.cobiss.net/cobiss/si/sl/bib/80131843
https://dx.doi.org/10.1016/j.applthermaleng.2021.117638
https://www.sciencedirect.com/science/article/pii/S1359431121010644?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S1359431121010644?via%3Dihub
https://plus.cobiss.net/cobiss/si/sl/bib/84190979
https://dx.doi.org/10.1016/j.renene.2021.10.004
https://www.sciencedirect.com/science/article/pii/S0960148121014610
https://plus.cobiss.net/cobiss/si/sl/bib/91355395
https://dx.doi.org/10.1002/er.7558
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=145359
https://onlinelibrary.wiley.com/doi/epdf/10.1002/er.7558
https://plus.cobiss.net/cobiss/si/sl/bib/112393987
https://dx.doi.org/10.1016/j.ijheatmasstransfer.2022.123161
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=137561
https://www.sciencedirect.com/science/article/pii/S0017931022006317
https://plus.cobiss.net/cobiss/si/sl/bib/141882115
https://dx.doi.org/10.1016/j.applthermaleng.2023.120116
https://repozitorij.uni-lj.si/IzpisGradiva.php?id=144356
https://www.sciencedirect.com/science/article/pii/S135943112300145X


Scopus do 27. 1. 2023: št. citatov (TC): 2, čistih citatov (CI): 1, čistih citatov na 
avtorja (CIAu): 0,33]
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engineering. Apr. 2022, vol. 32, str. 1-13, ilustr. ISSN 2214-157X. 
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