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Vrsta predmeta/Course type:

Jeziki/Languages:

Vaje/Tutorial:

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

Veljajo splosni pogoji za doktorski studij.

Vsebina:

Hidravli¢ni udar, tla¢ne in hitrostne
spremembe v cevovodu, diesel efekt in
nenadne spremembe tlaka zaradi hitre
spremembe volumna. Napredno
krmiljenje hidravli¢nih sistemov in
povezava z digitalnimi dvojcki, razvoj
pametnih avtonomnih hidravli¢nih
sistemov z izboljSano uc¢inkovitostjo v
skladu s trajnostnim razvojem in
zelenimi tehnologijami. Napredno
krmiljenje hidravli¢nih ¢rpalk v povezavi
z obremenitvijo, tlakom, mocjo ali
drugimi nastavljivimi parametri za
izboljsanje skupnega izkoristka
hidravli¢nih zaprtih tokokrogov.
Diagnostika v hidravliki, digitalni dvojcki
ter numericne simulacije delovanja
sistemov za namene vzdrzevanja
posameznih komponent ter celotnih
sistemov. Integracija senzorske tehnike
v hidravli¢nih sistemih ter tolmacenje in
analiza izmerjenih podatkov. Hidravlika
na mobilnih strojih, visokotlacni sistemi,
optimizacija komponent, inteligentni
sistemi upravljanja. Vodna hidravlika,
ekolosko sprejemljive tekocine, analize
obstojnosti komponent in sistemov pri
uporabi v hidravliki z ekolosko
nespornimi hidravlicnimi teko¢inami.
Optimizacija hidravlicnih komponent,
uporaba naprednih numeric¢nih
programov za optimizacijo geometrije in
delovanja hidravli¢nih komponent. 3D
tisk v hidravliki, povezava tehnologij,
potencial za optimizacij in izboljSanje
karakteristik ter okoljske sprejemljivosti

Predavanja/Lectures:

Izbirni predmet/Elective course

Anglescina, Slovensc¢ina

Anglescina, Slovenscina

Prerequisites:

General prerequisites for the third level
studies.

Content (Syllabus outline):

Water hammer, pressure and velocity
changes in pipelines, diesel effect and
sudden pressure changes caused by
rapid volume changes. Advanced control
of hydraulic systems and integration
with digital twins, development of smart
autonomous hydraulic systems with
improved efficiency in line with
sustainable development and green
technologies.

Advanced control of hydraulic pumps in
relation to load, pressure, power, or
other adjustable parameters to improve
the overall efficiency of closed hydraulic
circuits. Diagnostics in hydraulics,
digital twins, and numerical simulations
of system operation for the purpose of
maintaining individual components and
entire systems. Integration of sensor
technology in hydraulic systems and
interpretation and analysis of measured
data. Hydraulics in mobile machinery,
high-pressure systems, component
optimization, intelligent control systems.
Water hydraulics, environmentally
friendly fluids, analysis of component
and system durability when using
ecologically safe hydraulic fluids.
Optimization of hydraulic components,
use of advanced numerical programs for
geometry and performance optimization
of hydraulic components. 3D printing in
hydraulics, technology integration,
potential for optimizing and improving
characteristics and environmental
acceptability at both component and



na nivoju posamezne hidravlicne
komponente kot tudi sistema kot celote.
Uporaba naprednih, okoljsko in
tribolosko sprejemljivih, nekovinskih
materialov za izdelavo hidravli¢cnih
komponent. Triboloske lastnosti
materialnih parov v hidravliki, vpliv na
segrevanje hidravlicne kapljevine,
notranje puscanje, odnasanje delcev v
hidravli¢ni sistem. Visokofrekvencno
vecCosno obremenjevanje s hidravli¢nimi
aktuatorji. Digitalna hidravlika kot
alternativa proporcionalnim hidravli¢nim
sistemom, ucinkovitost, upravljanje,
potencial.

Temeljna literatura in viri/Readings:

system levels. Use of advanced,
environmentally and tribologically
acceptable non-metallic materials for
manufacturing hydraulic components.
Tribological properties of material pairs
in hydraulics, influence on fluid heating,
internal leakage, and particle transport
within the hydraulic system. High-
frequency multi-axis loading using
hydraulic actuators. Digital hydraulics
as an alternative to proportional
hydraulic systems - efficiency, control,
and potential.
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Cilji in kompetence:

Cilji:

Studenti detajlno razumejo delovanje
hidravli¢cnih komponent, poznajo in
razumejo napredna hidravlicna krmilja
in njihovo povezavo z digitalnimi dvojcki,
razumejo pomen in delovanje
hidravli¢nih diagnosti¢nih sistemov,
znajo izvesti podrobno diagnostiko
hidravli¢nih sistemov, poznajo podrocje
digitalne hidravlike.

Kompetence:

Student je usposobljen za samostojno
znanstveno raziskovalno delo na
podrocju hidravlike.

Objectives and competences:
Goals:

Students understand in detail the
operation of hydraulic components,
know and understand advanced
hydraulic controls and their connection
to digital twins, understand the
importance and operation of hydraulic
diagnostic systems, be able to perform
detailed diagnostics of hydraulic
systems, know the field of digital
hydraulics.

Competences:

The student is qualified for independent
scientific research work in the field of
hydraulics.


https://link.springer.com/book/10.1007/978-3-030-59509-8

Predvideni Studijski rezultati:

Student je usposobljen za izvirno

raziskovalno delo na podrocju hidravlike.

Metode poucevanja in ucenja:

e Seminarsko delo.

* Konzultacije.

+ Studij s pomod&jo priporoéene
literature.

Intended learning outcomes:

The student is qualified for original
research work in the field of hydraulics.

Learning and teaching methods:

¢ Seminar work.

e Consultations.

e Study with the help of recommended
literature.

Nacini ocenjevanja: Delez/Weight Assessment:
Ustni izpit. 70,00 % Oral exam.
Porocilo o seminarskem 30,00 % Report on seminar work.

delu.

Ocenjevalna lestvica:

5 - 10, pri cemer velja, da je pozitivna
ocenaod 6-10

Grading system:

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