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Vsebina:

1. Uvod - industrijski hidravli¢ni
sistemi, krmiljenje in regulacija
hidrostati¢nih pogonov:

- pomen/prednosti/pojmi,

- prenosna fukcija sestavin in sistemov,
- metode za nastavitve hitrosti
aktuatorjev.

2. Metode za nastavitev pretoka:

- uporaba vec¢ vzporedno-vezanih
¢rpalk s konstantno iztisnino,

- konstantne ¢rpalke in ventili za
nastavitev pretoka,

- konstantne c¢rpalke in brezstopenjska
regulacija vrtilne hitrosti pogona.

3. Vrste krmiljenja in regulacije ¢rpalk
s spremenljivo iztisnino:

- aksialne, radialne in lamelne ¢rpalke,
- tlacna, pretoc¢na in kombinirana
regulacija,

- krmiljenje z zaznavanjem
obremenitve,

- krmiljenje po moci.

4. Krmiljenje in regulacija hidravli¢nih
motorjev s spremenljivo iztisnino:

- regulacija odgonske vrtilne hitrosti
HM v sistemu s konstantnim pretokom,
- regulacija v sistemu s konstantnim
tlakom.

5. Nacrtovanje in delovanje
hidrostati¢nih pogonov- 1.del:

- osnovne krmilne sheme odprtih in
zaprth tokokrogov,

- vzporedne in zaporedne vezave,

- primarno, sekundarno in kombinirano
krmiljenje.

6. Nacrtovanje in delovanje
hidrostati¢nih pogonov- 2.del:

- krmiljenje po pretoku,

krmiljenje po tlaku,

krmiljenje tlac¢nih razlik,

krmiljenje po moci,

- krmiljenje pogonske vrtilne hitrosti
crpalk,

- krmiljenje enega in vec izvrsilnih

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

Content (Syllabus outline):

1. Introduction - industrial hydraulic
systems, control and regulation of
hydrostatic actuators:

- Meaning / advantages / concepts,

- Transfer function of components and
systems,

- Methods for adjusting the speed of
actuators

2. Flow adjustment methods:

- The use of multiple parallel pumps with
constant displacement,

- Constant pumps and flow adjusting
valves,

- Constant displacement pumps and
continuously variable speed control of
the drive.

3. Types of control and regulation of
variable displacement pumps:

- axial, radial and vane pumps,

- pressure, flow and combined
regulation,

- load sensing control,

- power steering.

4. Control and regulation of variable
displacement hydraulic motors:

- control of the HM output speed in a
constant flow system,

- regulation in a system with constant
pressure.

5. Design and operation of hydrostatic
actuators - Part 1:

- basic control circuits for open and
closed circuits,

- parallel and serial circuits,

- primary, secondary and combined
controls.

6. Design and Operation of Hydrostatic
Drives- Part 2:

- flow control,

- pressure control,

- control of pressure differences,

- power control,



sestavin.

7. Nacrtovanje in preracuni
industrijskih hidravli¢nih pogonov:

- koncepti in faze nac¢rtovanje,

- tipicni tlaki,

- funkcijski diagrami,

- izgube hidravlicne energije,

- segrevanje, hlajenje in hrup.

8. Primeri hidrostati¢nih naprav:

- brezstopenjski prenos,

- delovni stroj, komunalno vozijo,
letalo, obdelovalni stroji, hidravli¢no
dvigalo, itn.

9. Uporaba hidravlike v mobilnih
industrijskih hidravli¢nih strojih:

- vrednotenje, zahtevnost, kriteriji,
omejitve, prednosti.

10. Tehnika krmiljenja v mobilnih
hidravli¢nih strojih ter hidrostati¢ni
pogoni:

- horizontalno verizenje ventilov,

- zgradbe vec-sekcijskih ventilov,

- vzporedna /tendemska/ zaporedna
vezava,

- vrste hidrostati¢nih pogonov,

- diferencial.

11. Volansko hidrostati¢cno krmiljenje
hidravli¢nih strojev:

- gosenicar,

- eno-osno, zglobno in vec-osno,

- zvezno elektro-hidravlicno in
samodejno krmiljenje.

12. Delovna hidravlika na mobilnih
hidravli¢nih strojih:

- delovni stroji,

- kmetijski stroji,

- dvizne transportne naprave,

- komunalna vozila,

- gozdarski stroji.

13. Osnove prehodnih pojavov -
hidravli¢ni udari pri delovanju
hidravli¢ni industrijskih naprav in
strojev:

- osnovni preracun hidravli¢cne
odpornosti proti pospesevanju,
odpornosti proti gibanju, frekvence in
amplitude nihanja tlaka pri hidravlicnem
udaru, metode za zniSanje amplitude.
14. Osnove 1D simulacij hidravlicnih
sistemov:

- predstavitev simulacijskih orodij,

- control of the rotational speed of the
pumps,
- control of one or more actuators.

7. Design and calculations of industrial
hydraulic drives:

- concepts and stages of planning,

- typical pressures,

- function diagrams,

- loss of hydraulic energy,

- heating, cooling and noise.

8. Examples of hydrostatic devices:

- continuous control transmission,

- working machine, utility vehicles,
aircraft, machine tools, hydraulic lift,
etc.

9. Use of hydraulics in mobile industrial
hydraulic machines:

- evaluation, complexity, criteria,
limitations, strengths.

10. Control technique in mobile
hydraulic machines and hydrostatic
actuators:

- horizontal chaining of valves,

- multi-section valve structures,

- parallel / tendematic / sequential
binding,

- types of hydrostatic actuators,

- differential.

11. Hydrostatic steering of hydraulic
machines:

- caterpillar,

- single-axis, articulated and multi-axis,
- continuous electro-hydraulic and
automatic control.

12. Working hydraulics on mobile
hydraulic machines:

- working machines,

- farm machinery,

- lifting conveyors,

- utility vehicles,

- forestry machinery

13. Basics of transient phenomena -
hydraulic shocks in the operation of
hydraulic industrial devices and
machines:

- basic calculation of hydraulic
resistance to acceleration, resistance to
movement, frequency and amplitude of
pressure fluctuations in hydraulic shock,



- osnovni hidravli¢ni gradniki,

- princip gradnje 1D numeri¢nega
modela hidravlicnega sistema,

- primer hidravlicne naprave.

15. Tendence razvoja industrijskih in
mobilnih hidravli¢nih strojev:

- pregled stanja tehnike z mednarodnih
konferenc, revij, sejmov in patentov.

Temeljna literatura in viri/Readings:

methods for amplitude reduction.

14. 1D simulations fundamentals of
hydraulic systems:

- presentation of simulation tools,

- basic hydraulic components,

- the principle of construction of a 1D
numerical model of a hydraulic system,
- An example of a hydraulic device.

15. Development trends of industrial and
mobile hydraulic machines:

- an overview of the state of the art from
international conferences, magazines,
fairs and patents.
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Cilji in kompetence:

Cilji:

1. Spoznati specificnosti industrijskih
hidravli¢nih sistemov.

2. Spoznati nacine nastavitve pretoka
hidravlicne kapljevine

3. Spoznati metode krmiljenja ter
regulacije hidravli¢cnih ¢rpalk ter
motorjev

4. Spoznati nacrtovanje in
dimenzioniranje hidrostati¢nih
pogonov

5. Spoznati specificnosti hidravlike za
mobilne stroje

6. Spoznati osnove za izracun
hidravlicnih udarov in kako jih
zmanjSati

7. Spoznati osnove 1d simulacij
hidravli¢nih sistemov

Objectives and competences:
Goals:

1. To know the specifics of industrial
hydraulic systems.

2. To find out ways to adjust the flow of
hydraulic fluid

3. To learn the methods of control and
regulation of hydraulic pumps and
motors

4. To know the design and sizing of
hydrostatic actuators

5. To know the specifics of hydraulics for
mobile machines

6. To learn the basics of calculating
hydraulic shocks and how to reduce
them

7. To learn the basics of 1d simulations



8. Spoznati razvojne trende na
svetovnem trgu s podrocja
hidravli¢nih sistemov

Kompetence:

1. S1-PAP, P1-PAP in P3-PAP:
Sposobnost uporabe pridobljenega
znanja pri nacrtovanju in
implementaciji hidravlicnih sistemov
v industriji.

2. S4-PAP, S7-PAP, P6-PAP in P9-PAP:
Sposobnost samostojnega dela pri
projektiranju in dimenzioniranju
novih industrijskih in mobilnih
hidravli¢nih sistemov.

3. S2-PAP, S5-PAP in P7-PAP:
Sposobnost izvedbe osnovnih
numericnih in analiticnih preracunov
hidravli¢nih sistemov.

4. S11-PAP, S12-PAP, S13-PAP, P5-PAP
in P8-PAP: Sposobnost pregleda
stanja trga in novosti na podrocju
hidravli¢nih sistemov ter kriti¢no
ovrednotenje in nadgradnja v nove
izdelke/stroje.

Predvideni Studijski rezultati:
Znanja:

Z1: Poglobljeno strokovno teoreti¢no in
prakticno znanje na podrocju
hidravli¢nih sistemov podprto s SirSo
teoreti¢no in metodolosko osnovo.

Spretnosti:

S1.1: Izvajanje kompleksnih operativno-
strokovnih opravil na podroc¢ju snovanja,
kostruiranja in preracunov hidravli¢nih
sistemov.

S1.2: Obvaldovanje kompleksnih
delovnih procesov razvoja novih
hidravli¢nih sistemov ob samostojni
uporabi znanja v novih delovnih
situacijah.

S1.3: Zagoni novih ali obnovljenih
industrijskih hidravli¢nih sistemov,
diagnosticiranje delovanja in reSevanje
morebitnih tezav v razlicnih delovnih
okoljih povezanih s podroc¢jem

of hydraulic systems

8. To know the development trends in
the world market in the field of
hydraulic systems

Competences:

1. S1-PAP, P1-PAP and P3-PAP: The
ability to apply the acquired knowledge
to the design and implementation of
hydraulic systems in industry.

2. S4-PAP, S7-PAP, P6-PAP and P9-PAP:
The ability to work independently in the
design and sizing of new industrial and
mobile hydraulic systems.

3. S2-PAP, S5-PAP and P7-PAP: The
ability to perform basic numerical and
analytical calculations of hydraulic
systems.

4. S11-PAP, S12-PAP, S13-PAP, P5-PAP
and P8-PAP: The ability to review the
market situation and innovations in the
field of hydraulic systems, as well as
critically evaluate and upgrade to new
products / machines.

Intended learning outcomes:
Knowledge:

Z1: Thorough professional theoretical
and practical knowledge in a selected
field of expertise that is supported with
a broad theoretical and methodological
basis.

Skills:

S1.1: Performing complex operational
and professional tasks in the field of
planning, design and calculations of
hydraulic systems.

S1.2: Mastering complex work processes
for the development of new hydraulic
systems with the independent use of
knowledge in new work situations.

S1.3: Starting new or restored industrial
hydraulic systems, diagnosing
performance and solving potential
problems in various work environments
related to the field of education.



izobrazevanja.

S1.4: Osnova za nove, inovativne
hidravli¢ne sisteme in patentno zascito.

Metode poucevanja in ucenja:

P1 in P2 Avditorna predavanja,
obravnava snovi po urejeni in vnaprej
razlozeni sistematiki.

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

P4 Laboratorijske vaje z namenskimi
didakti¢nimi pripomocki: hidravlicna
preizkusevaliSca in diagnosti¢na oprema
za meritve hidravli¢cnih parametrov

P6 Interaktivna predavanja

P7 Studij literature in razprava

P8 Izdelava in predstavitev aplikativnih
seminarskih nalog: po dva Studenta
resSujeta konkretno individualno nalogo.

S1.4: The basis for new, innovative
hydraulic systems and patent protection.

Learning and teaching methods:

P1 and P2 Auditorial lectures,
presenting the content according to the
explained system.

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

P4 Application of study material:
hydraulic testing and diagnostic
equipment for measuring hydraulic
parameters.

P6 Interactive lectures.
P7 Literature study and discussion.

P8 Preparation and presentation of
applied seminar tasks: two students
solve a specific individual task.

Nacini ocenjevanja: Delez/ Assessment:

Weight
Teoreticne vsebine (predavanja) 50,00 % A theoretical contents (lectures)
Samostojno delo na vajah 20,00 % Independent work in exercises
Delo na laboratorijskih vajah 15,00 % Independent work in lab work
(porocila in preverjanje znanja) (reports and assesment)
Seminar 15,00 % Seminar
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