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Content (Syllabus outline):
Introduction:

- goals and purpose of the course,

- classification of flows,

- uporaba statike in dinamike tekocin v tehniki, -

predstavitev ucnega programa,
predstavitev uc¢nih pripomockov, virov in nacina

use of fluid statics and dynamics in engineering,
presentation of study programme,
presentation of study aids, literature and way of



dela,

- predstavitev obveznosti studentov,

- napotki za uspesen Studij.

2. Kinematika:

- gibanje kontinuuma, premik, hitrost, pospesek,
snovni in prostorki odvod,

- Reynoldsov transportni izrek,

- deformacijski gradient in tenzor,

- tenzor vrtenja in raztegovanja,

- hitrost sremembe deformacijskega tenzorja.

3. Koncept napetosti:

- vleé¢ni vektor in napetostni tenzor,

- ckstremne vrednosti napetosti,

- primeri napetostnih stanj.

4. Ohranitveni zakoni v Lagrangeovem in
Eulerjevem sistemu opisa:

- ohranitev mase,

- ohranitev gibalne kolicine,

- ohranitev vrtilne koli¢ine,

- ohranitev energije,

- izvori in prenos sestavin,

- izvor in prenos entropije,

- integralska in diferencialna oblika splosnega
ohranitvenega principa.

5. Navier-Stokesove enacbe:

izpeljava Navier-Stokesovih enacb,

robni pogoji,

ne-Newtonske tekocine.

6. Elementarna dinamika tekocin - Bernoullijeva
enacba:

- predpostavke, omejitve in izpeljava Bernoulijeve
enacbe,

- stati¢ni, stagnacijski, dinamicni in celotni tlak,

- primeri prakti¢cne uporabe Bernoulijeve enacbe.

I

I

7.  Dimenzijska analiza, podobnost in modeliranje:

- dimenzijska analiza,

- Buckinghamov Pi teorem in uporaba,

- brezdimenzijske skupine,

- koreliranje eksperimentalnih podatkov.
8. Viskozni tok v ceveh:

- splosne karakteristike toka v ceveh,

- popolnoma razvit laminarni tok,

- popolnoma razvit turbulentni tok,

- primeri uporabe.

9. Tok okoli potopljenih teles:

- znacilnosti laminarnega in turbulentnega toka
okoli potopljenih teles,

- mejna plast,

- dinamicni upor,

- dinamicni vzgon,

- primeri uporabe.

10.  Tok v odprtih kanalih:

- znadilnosti toka v odprtih kanalih,

- valovi,

- kanali s konstantno globino in razi¢nimi
variacijami globine,

- primeri uporabe.

11.  Stisljivi tok:

working,

- presentation of student obligations,

- directions for successful study.

2. Kinematics:

- motion of continuum, displacement, velocity,
acceleration, substantial and space derivative,

- Reynolds transport theorem,

- deformation gradient and tensor,

- rotation and stretching tensor,

- rate of change of deformation tensor.

3. Concept of stress:

- traction vector and stress tensor,

- extreme values of stress,

- examples of stress states.

4. Conservation laws in Lagrange and Euler system
of description:

- mass conservation,

- momentum conservation,

- moment of momentum conservation,

- energy conservation,

- source and transport of species,

- source and transport of entropy,

- integral and differential form of general
conservation principle.

5. Navier-Stokes equations:

- derivation of Navier-Stokes equations,

- boundary conditions,

- non-Newtonian fluids.

6. Elementary fluid dynamics - Bernoulli equation:
- the assumptions, limitations and derivation of
Bernoulli's equation,

static, stagnation, dynamic and total pressure,
examples of practical use of Bernoulli equation.
7. Dimensional analysis, similarity and modelling:
- dimensional analysis,

- Buckingham Pi theorem and use,

- non-dimensional groups,

- correlation of experimental data.

8. Viscous flow in ducts:

- general characteristics of flow in ducts,

- completely developed Iminar flow,

- completely developed turbulent flow,

- examples of use.

9. Flow around immersed bodies:

- features of laminar and turbulent flow around
immersed bodies,

- boundary layer,

- dynamic drag,

- dynamic lift,

- examples of use.

10.  Flow in open channels:

- features of flow in open channels,

- waves,

- channels with constant depth and different depth
variations,

- examples of use.

11.  Compressible flow:

- classification of compressible flow and main



- razvrstitev stisljivih tokov in poglavitne
znacilnosti,

- izentropni tok idelnega plina,

- neizentropni tok idealnega plina,

- primeri uporabe.

12.  Turbulentni tok:

- razvrstitev in znacilnosti turbulentnih tokov,

- Reynoldsovo povprecene Navier-Stokesove
enacbe: model mesalne dolzine, modela k-epsilon in
k-omega,

- formulacija velikih vrtincev,

- neposredna formulacija,

- primeri uporabe.

13.  Mikrofluidika in nanofluidika:

- razvrstitev in posebnosti mikroflidnih in
nanofluidnih tokov,

- viskoznost, povsinska napetost,

- primeri uporabe.

14. Tekocine pod vplivom zunanjih polj:

- vrtenje in stresanje,

- elektromagnetna polje,

- ultrazvoéno polje,

- primeri uporabe.

15.  Zakljucek:

- predvidena nadgradnja osvojenega znanja v okviru
predmeta Racunalniska dinamika tekocin,

- predvidena nadgradnja osvojenega znanja v okviru
predmeta Vecfazni sistemi.

Temeljna literatura in viri/Readings:

characteristics,

- isentropic flow of ideal gas,

- non-isentropic flow of ideal gas,

- examples of use.

12.  Turbulent flow:

- classification and features of turbulent flows,

- Reynolds averaged Navier-Stokes equations:
mixing length model, k-epsilon and k-omega models,
- large eddy formulation,

- direct formulation,

- examples of use.

13.  Microfluidics and nanofluidics:

- classification and specifics of microfluidic and
nanofluidic flows,

- viscosity, surface tension,

- examples of use.

14.  Fluids under influence of external fields:

- rotation and shaking,

- electromagnetic field,

- ultrasound field,

- examples of use.

15.  Conclusion:

- Foreseen upgrades of the acquired knowledge in
the course of Computational Fluid Dynamics,

- Foreseen upgrades of the acquired knowledge in
the course Multiphase systems.
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Cilji in kompetence:

Cilji:

1. Predstaviti osnove in uporabo statike in dinamike
tekodin.

2. Predstaviti poglobljen teoreti¢ni ter metodoloski
pristop k reSevanju razlicnih sistemov s
tekoc¢inami.

3. Predstaviti prakti¢no uporabo statike in dinamike
tekocin na Stevilnih inzenirskih primerih.

4. Navdusiti studente za nadaljni, bolj poglobljeni
studij predstavljenih osnov.

Kompetence:

1. P1-RRP, P2-RRP: Biti sposoben razpoznave
razli¢nih sistemov s tekocinami, njthovega
teoreticnege opisa in metodologije obravnave.

2. P4-RRP: Biti sposoben resevanja Sirokega spektra
problemov s tekoc¢inami.

Obijectives and competences:

Objectives:

1. Present the basics and application of fluid statics
and dynamics.

2. To present an in-depth theoretical and
methodological approach to solving different
systems involving fluids.

3. Demonstrate the practical use of fluid static and
dynamics on various engineering cases.

4. To inspire the students for further, more in-
depth study of the presented fundamentals.

Competences:

1. P1-RRP, P2-RRP: Being able to identify different
systems involving fluids, their theoretical
description and approach methodology.

2. P4-RRP: Being able to solve a wide range of fluid
induced problems.


https://plus.cobiss.net/cobiss/si/sl/bib/129835523
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3. P6-RRP: Biti sposoben optimizacije inzenirskih
sistemov s teko¢inami glede na uc¢inkovitost,
kvaliteto in vpliv na okolje.

Predvideni $tudijski rezultati:

Znanja:

Z.1: Poglobljeno strokovno teoreti¢no in prakti¢no

znanje statike in dinamike tekocin, podprto s

primerno Siroko teoreti¢no in metodolosko osnovo.

Spretnosti:

S1.1 Izvajanje kompleksnih operativno -strokovnih

opravil, ki vkljucujejo tudi uporabo metodoloskih

orodjj.

*  Hitra prilagoditev resevanju razli¢nih sistemov s
tekocinami.

S1.2 Obvladovanje zahtevnih, kompleksnih delovnih

procesov ob samostojni uporabi znanja v novih

delovnih situacijah.

*  Samostojna uporaba znanja pri snovanju
inzenirskih sistemov s tekoc¢inami.

*  Resevanje problemov s tekoc¢inami glede na
ucinkovitost, kvaliteto in vpliv na okolje.

*  Biti sposoben nadaljnjega, samostojnega Studija
predstavljenih osnov.

Metode poucevanja in ucenja:

P1: Avditorna predavanja z reSevanjem izbranih - za
podroc¢je znacilnih - teoreti¢nih in prakti¢no
uporabnih primerov.

P3: Avditorne vaje, kjer se teoreti¢no znanje s
predavanj podkrepi z racunskimi primeri.

P4: Laboratorijske vaje z namenskimi didakti¢nimi
pripomocki: Reoloske lastnosti kapljevin
(Hoepplerjev viskozimeter, Vibracijski reometer),
dolocitev prehoda iz laminarnega v turbulentni tok
(Reynoldsov poskus), torni padec tlaka v laminarnem
in turbulentnem toku nestisljivega fluida (namenska
testna sekcija z vgrajenimi piezouporovnimi tla¢nimi
zaznavali in sistemom za zajem podatkov),
porazdelitev hitrosti in lastnosti turbulence pri toku
zraka v cevi (namenska testna sekcija z ventilatorjem
ter CTA sistemom za lokalne meritve hitrosti).

P5: Uporaba studijskega gradiva v obliki (u¢benik za
predavanja).

P5: Uporaba studijskega gradiva v obliki (u¢benik za
vaje).

P6: Interaktivna predavanja.

P14: Virtualni eksperimenti.

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

Nacini ocenjevanja:
Pisni izpit
Naloge

3. P6-RRP: Being able to optimize engineering
systems involving fluids in terms of efficiency,
quality and environmental impact..

Intended learning outcomes:

Knowledge:

Z.1: Thorough professional theoretical and practical
knowledge of fuid statics and dynamics, supported
with an appropriately broad theoretical and
methodological basis.

Skills:

S1.1 Executing complex operational-professional
tasks that incorporate usage of methodological tools.
- Rapid adaptation to solving of various systems
involving fluids.

S1.2 Mastering demanding and complex work
processes by independent usage of knowledge in new
working situations.

- Independent use of knowledge in the design of
engineering systems involving fluids.

- Solving problems with fluids in terms of efficiency,
quality and environmental impact.

- Be able to further, independently study the
presented fundamentals.

Learning and teaching methods:

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

P3: Auditorial exrecises, in which the theoretical
content from the lectures is supplemented with the
practical examples.

P4: Laboratory exercises with special-purpose didactic
devices: Rheological properties of liquids (Hoeppler
viscosimeter, Vibrational rheometer), Characterisation
of laminar to turbulent flow transition (Reynolds
experiment), frictional pressure drop in laminar and
turbulent flow of incompressible fluid (purpose built
test section with piezoresistive pressure sensors and
data acquisition system), velocity distribution and
turbulence properties of air flow in a pipe (purpose
built test section with a fan and CTA system for local
velocities measurements).

P5: Application of study material (textbook for
lectures).

P5: Application of study material (textbook for
exercises).

P6: Interactive lectures.

P14: Virtual experiments.

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

DeleZ/Weight Assessment:
50,00 %
50,00 %

Written exam
Exercises



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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