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Vrsta predmeta/Course
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type:
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Pogoji za vkljucitev v delo oz. za Prerequisites:

opravljanje studijskih obveznosti:

Izpolnjevanje pogojev za vpis v
Visokosolski strokovni studijski program
I. stopnje Strojnistvo - Projektno
aplikativni program.

Vsebina:

1. Pomen in vloga prenosa toplote in
SNovi:

- Predstavitev osnovnih mehanizmov
prenosa toplote in snovi (prevod toplote,
difuzija snovi, konvektivni prenos snovi
ali toplote, sevanje toplote, so¢asni
prenos toplote in snovi);

- Pregled toplotnih lastnosti snovi;

- Primeri v praksi.

2. Prevod toplote 1:

-  Fourierov zakon;

- Enodimenzijski stacionarni prevod
toplote (ravna stena, vecplastna ravna
stena, ukrivljena stena, veCplastna
ukrivljena stena);

- Upor toplote in analogija elektricnih
tokokrogov;

-  Termicna difuzivnost in njen pomen;
- Praktic¢ni primeri.

3. Prevod toplote 2:

- Dvodimenzijski stacionarni prevod
toplote (enostavni primeri reSevanja,
vkljucno z uvedbo enostavnih
numeric¢nih metod);

- Praktic¢ni primeri.

4. Prevod toplote 3:

- Nestacionarni prevod toplote z
enostavnimi analiticnimi primeri
resevanja;

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

Content (Syllabus outline):

1. Meaning and role of heat and mass
transfer:

- Introduction of basic mechanisms
(heat conduction, mass diffusion,
convective heat and mass transfer, heat
radiation, simultaneous heat and mass
transfer);

- Thermal properties of materials;

- Examples from practice.

2. Heat conduction 1:

- Fourier law;

- One-dimensional steady state
conduction (flat wall, composite flat wall,
circular structures, composite circular
structures);

- Thermal resistance and analogy with
electrical circuits;

- Thermal diffusivity and its meaning;
- Practical examples.

3. Heat conduction 2:

- Two-dimensional steady state
thermal conduction (simple examples,
including simple numerical methods);

- Practical examples.

4. Heat conduction 3:

- Transient heat conduction with
simple analytical examples;

- Transient heat conduction with
simple numerical methods or program



- Nestacionarni prevod toplote z
enostavnimi numeri¢nimi metodami ali
programskimi orodji;

- Praktic¢ni primeri.

5. Difuzija snovi 1:

- Fickov zakon in analogija prevoda
toplote in difuzije snovi;

- Stacionarna difuzija snovi
(enodimenzijska difuzija, ravna stena,
vecplastna ravna stena, ukrivljena stena,
vecplastna urkivljena stena);

- Upor pri difuziji snovi in nadomestna
difuzijska upornost;

- Prakti¢ni primeri;

6. Difuzija snovi 2:

- Ekvimolarna difuzija snovi;

- Enostranska difuzija snovi;

- Prakti¢ni primeri.

7. Difuzija snovi 3:

- Nestacionarna difuzija snovi z
enostavnimi analiti¢nimi primeri
resevanja;

- Nestacionarna difuzija snovi z
enostavnimi numeri¢nimi metodami ali
programskimi orodji;

- Praktic¢ni primeri .

8. Konvektivni prenos toplote 1:

- Uvod v konvektivni prenos toplote
skozi prakticne primere;

- Newtnov zakon hlajenja (prestop
toplote);

- Pomen in izracun hitrostne in
termicne mejne plasti;

- Brezdimenzijska Stevila in njihove
relacije.

9. Konvektivni prenos toplote 2:

- Tok preko obtekane plosce z
razli¢nimi primeri;

- Obtekana telesa;

- Notranji tokovi (nerazvit tok, polno-
razvit tok) z razli¢nimi primeri;

- Naravna konvekcija.

10. Konvektivni prenos snovi 1:

- Uvod v konvektivni prenos snovi
skozi prakti¢ne primere;

- Pomen in izracun hitrostne in mejne
plasti koncentracij;

- Meje med koncentracijami (Henryev
in Raultov zakon);

- Brezdimenzijska Stevila in njihove
relacije.

tools;

Practical examples.

5. Mass diffusion 1:

- Fick's law and analogy between heat
and mass transer;

- Steady state mass diffusion (one-
dimensional diffusion, flat wall,
composite flat wall, circular objects,
circular composite objects);

- Mass transfer resistance and analogy
with electrical circuits;

- Practical examples;

6. Mass diffusion 2:

- Equimolar mass diffusion;

- One-direction mass diffusion;

- Practical examples.

7. Mass diffusion 3:

- Transient mass diffusion with simple
analytical examples;

- Transient mass diffusion with simple
numerical methods and program tools;
- Practical examples .

8. Convective heat transfer 1:

- Introduction to convective heat
transfer with practical examples;

-  Newtons law of cooling;

- The meaning and calculation of
velocity and thermal boundary layer;

- Non-dimensional numbers and their
relations.

9. Convective heat transfer 2:

- Flow over heated plate with different
examples;

- Flow over bodies;

- Internal flow (developing flow, fully
developed flow) with different examples;
- Natural convection.

10. Convective mass transfer 1:

- Introduction to convective mass
transfer with practical examples;

- The meaning and calculation of
velocity and concentration boundary
layer;

- Boundaries between concentrations
(Henry's and Rault's law);

- Non-dimensional numbers and their
relations.

11. Convective mass transfer 2:

- Flow over plate with different
examples;

- Flow over bodies;



11. Konvektivni prenos snovi 2:

- Tok preko obtekane plosce z
razli¢nimi primeri;

- Obtekana telesa;

- Notranji tokovi (nerazvit tok, polno-
razvit tok) z razli¢nimi primeri.

12. Sevanje:

- Wienov zakon, Stefan-Boltzmanov
zakon, Kirchoffov zakon;

- Absorpcija, refleksija in transmisija;
- Faktor medsebojnega videnja;

- Preracun sevanja toplote (v okolico,
med dvema telesoma);

- Prakticni primeri.

13. Prenosniki toplote 1:

- Delitev prenosnikov toplote glede na
vrsto tekocin, geometrijske znacilnosti;
- Ucinkovitost in izkoristek, pomen
NTU;

- Dimenzioniranje prenosnikov toplote
(srednja logaritemska temperaturna
razlika in epsilon-NTU metoda).

14. Prenosniki toplote 2:

- RazSirjene povrSine in preracun;

- Dimenzioniranje prenosnikov toplote
s kriznim tokom in proti-tokom;

- Prakticni primeri.

15. Socasni prenos toplote in snovi:

- Relacije med prenosom toplote in
prenosom snovi, brezdimenzijska Stevila;
- Prakticni primeri:
izhlapevanje/kondenzacija;

- Praktic¢ni primeri:
sublimacija/desublimacija.

Temeljna literatura in viri/Readings:

- Internal flow (developing flow, fully-
developed flow) with different examples.
12.Heat radiation:

- Wien's law, Stefan-Boltzman's law,
Kirchoff's law;

- Absorption, reflection and
transmissivity;

- The view factor;

- Radiative heat transfer (into
environment, between two bodies);

- Practical examples.

13.Heat exchangers 1:

- Types of heat exchangers (fluid,
geometry);

- Effectiveness and efficiency, the
meaning of NTU;

- Dimensioning of heat exchangers (log
mean temperature difference and
epsilon-NTU method).

14. Heat exchanger 2:

- Extended surfaces and caculation;
- Dimensioning of corrs-flow and
counter flow heat exchangers;

- Practical examples.

15. Simultaneous heat and mass
transfer:

- Relations between heat and mass
transfer, dimensionless numbers:;

- Practical examples:
evaporation/condensation;

- Practical examples:
sublimation/desublimation.
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Objectives and competences:

Objectives:
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Glavni cilj predmeta je posredovanje
znanja Studentom za razumevanje,
reSevanje, analizo in izboljSave
prakticnih problemov povezanih s
prenosom toplote in snovi. S tem
predmet dosega sledece pod-cilje:

1. Razumevanje osnovnih principov
prenosa toplote in snovi

2. Sposobnost analize razlicnih
problemov s podrocja prenosa toplote
in snovi

3. Sposobnost implementacije znanja
ter optimizacije procesov prenosa
toplote in snovi v prakticnih primerih

Kompetence

1. S1-PAP, P1-PAP: Razumevanje
principov prenosa toplote in snovi ter
njihovih procesov v razli¢nih
domenah strojnistva.

2. S5-PAP, P3-PAP: Sposobnost
implementacije znanja pri analizi
razli¢nih primerov s podrocja
prenosa toplote in snovi.

3. S13-PAP, P8-PAP: Sposobnost
implementacije znanja pri izboljSavah
ali razvoju procesov ter izdelkov, ki
pri svojem delovanju temeljijo na
prenosu toplote in snovi.

Predvideni Studijski rezultati:
Znanja:

Z1: Poglobljeno strokovno teoreti¢no in
prakti¢no znanje s podrocja prenosa
toplote in snovi, podprto s Sirso
teoreticno in metodolosko osnovo, ki
omogoca implementacijo znanja v
praksi.

Spretnosti:

S1.2: Obvladovanje analiz, nac¢rtovanja
in implementaicje procesov prenosa
toplote in snovi v industrijskih procesih,
napravah ali sistemih.

S1.3: Sposobnost identifikacije in
izboljSav procesov prenosa toplote in

The main objective of the subject is to
provide student with knowledge and
skills for understanding, solving
problems, analysis and improvements of
practical cases in heat and mass
transfer. This is supported by the
following sub-objectives:

1. Understanding of basic heat and
mass principles

2. Ability for analysis of different
problems from heat and mass
transfer

3. Ability for implementation of
knowledge and optimization of heat
and mass transfer processes in
practical examples.

Competences

1. S1-PAP, P1-PAP: Understanding of
principles of heat and mass transfer
and their processes in different
domains of mechanical engineering.

2. S5-PAP, P3-PAP: Ability for
implementation of knowledge for
analysis of different examples from
heat and mass transfer.

3. S13-PAP, P8-PAP: Ability for
implementation of knowledge and
skills for imprvements or
developments of processes and
products, whose operation depends
on heat and mass transfer.

Intended learning outcomes:

Knowledge:

Z1: In-depth professional theoretical and
practical knowledge from the field of
heat and mass transfer, supported with
broader theoretical and methodological
basis, which enables implementation of
knowledge in practice.

Skills:

S1.2: Mastering analysis, planning and
implementation of heat and mass
processes in industry, different devices
and systems.

S1.3: Ability for identification and
improvement of heat and mass
processes in different industrial



snovi v razli¢nih industrijskih okoljih,
napravah, ali sistemih.

Metode poucevanja in ucenja:

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

P3: Avditorne vaje, kjer se teoreticno
znanje s predavanj podkrepi z
racunskimi primeri.

P4: Laboratorijske vaje z namenskimi
didakti¢nimi pripomocki
(demonstracijski pripomocek
stacionarnega in nestacionarnega
prevoda toplote, demonstracijski
pripomocek za toplotno sevanje, naprava
za konvektivni prenos toplote na ravnih
in razsirjenih povrsinah, naprava za
demonstracijo in meritve pri procesu
izhlapevanja, pripomocek za
demonstracijo enostranske difuzije
snovi, prenosnik toplote cev-v-cevi).

P5: Uporaba studijskega gradiva v obliki
(skripta z vajami, e-verzija predstavitve
predavanj).

P8: Izdelava in predstavitev aplikativnih
seminarskih nalog s podrocja prenosa
toplote in snovi.

P12: Individualizirane domace naloge v
spletni ucilnici.

P14: Virtualni eksperimenti.

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

environments, devices or systems.

Learning and teaching methods:

P1: Classroom lectures focused on
solving topic specific theoretical and
practical examples.

P3: Classroom tutorials where
theoretical knowledge is supported by
computational examples.

P4: Laboratory exercises with dedicated
didactic means (demonstration device
for steady and transient heat transfer,
demonstration device for radiative heat
transfer, demonstration device for
convective heat transfer on flat and
extended surfaces, demonstratnio device
for evaporation process, demonstration
device for one-directional mass diffusion,
tube-in-tube heat exchanger).

P5: Study material in the form of (script
with excercizes, e-version of lectures).

P8: Application-oriented seminary work
and its presentation from the field of
heat and mass transfer.

P12: Individualized homework in an
online classroom.

P14: Virtual experiments.

P15: The use of video contents for
lectures and excercizes.

Nacini ocenjevanja: Delez/ Assessment:

Weight
Teoreticna znanja (racunske 50,00 % Theoretical knowledge (excercize
naloge, pisni kolokvij ali izpit). problems, colloquia or exam).
Izpitno ali kolokvijsko pisno 50,00 % Written exam related to gained

preverjanje teoretiCnega in
prakticnega znanja.

Ocenjevalna lestvica:

theoretical and practical
knowledge.

Grading system:



5-

10, pri cemer velja, da je pozitivna 5 - 10, a student passes the exam if he is

ocena od 6 - 10 graded from 6 to 10
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