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Pogoji za vključitev v delo oz. za opravljanje 
študijskih obveznosti: 

Prerequisites: 

Izpolnjevanje pogojev za vpis v Visokošolski 
strokovni študijski program I. stopnje Strojništvo - 
Projektno aplikativni program. 

Meeting the enrollment conditions for the 
MECHANICAL ENGINEERING - Project 
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Vsebina: Content (Syllabus outline): 
1.    Uvod: potek dela, obveznosti študentov 
zgodovina in razdelitev vodnih in vetrnih 
turbin. Pojem trajnostnosti energetskih sistemov. 
2.    Opis tipov vodnih turbin: Peltonova, Francisova, 

1.    Introduction: workflow, student obligations 
history and classification of water and wind 
turbines. Definition of sustainability of energy 
systems. 



Kaplanova in cevna turbina, delovanje, glavni sestavni 
deli, opis gradnikov pretočnega trakta turbine in 
pomen za delovanje. 
3.    Izdelava vodnih turbin: za Peltonove, Francisove, 
Kaplanove in cevne turbine, postopki izdelave 
lopatic, pesta in obroča za velike, srednje in male 
premere, metode preverjanja kvalitete izdelave, 
predmontaža in montaža vodnih turbin, balansiranje. 
4.    Gradniki hidroenergetskega sistema I: jez, 
rešetka, zapornica, odpeskovalna zapornica, zobje, 
vodostan, rov, kanal, tlačni rov, tlačni regulator, 
predturbinski ventil, bypass, iztočni in vtočno iztočni 
objekt, itd. Vpliv na okolje in trajnostnost 
hidroenergetskega sistema. 
5.    Gradniki hidroenergetskega sistema II: pomožni 
gradniki vodne turbine: ležaji, tesnilka, detektor 
pomikov, zavore, turbinski regulator,  hidravlični 
agregat, agregat, generator, gred, protidvižna plošča, 
vztrajnik, mazalni sistemi, hlajenje, itd., gradniki 
prelivnih polj: jezovi, zapornice, zagatnice, zobje, ribje 
steze, itd. 
6.    Podobnost v vodnih turbinah:  pretočno, tlačno 
in močnostno število, specifična hitrost. 
7.    Energijske pretvorbe v vodnih turbinah: 1. in 2. 
Eulerjeva enačba turbinskih strojev, padci in 
izkoristek. 
8.    Trikotniki hitrosti v vodnih turbinah: tok vode v 
radialnih in aksialnih vodnih turbinah v točki 
najboljšega izkoristka in izven nje. 
9.    Kavitacija v vodnih turbinah: pojavljanje vrtinca 
in drugih vrst kavitacije v gonilniku in v školjčnem 
diagramu, NPSH. 
10.    Načrtovanje vodnih turbin: postopek izbire 
glede na pretok, padec, specifično hitrost in NPSH. 
11.     Uvod v vetrne turbine: vetrne turbine z 
vodoravno in navpično gredjo: Darieusova, 
Savoniusova turbina itd., reduktor, generator, 
ohranitev masnega toka in energije. 
12.     Betzov kriterij: določitev največje moči vetrne 
turbine, aerodinamika toka vetrne turbine, koeficient 
moči, koeficienti potiska, napredovanja, upora in 
vzgona. 
13.     Načrtovanje lopatic vetrnih turbin: izkoristek, 
upor, vzgon, največja moč vetrne turbine, materiali za 
lopatice vetrnih turbin, regulacija moči, stall. 
14.     Izdelava vetrnih turbin: postopki izdelave 
lopatic, pesta, reduktorja, generatorja, balansiranje, 
montaža. 
15.     Sistemsko mišljenje in ukrepanje pri umeščanju 
v prostor. Pomen zavedanja  sistemskega razmišljanja 
in kritičnega mišljenja v trajnostnosti. Pomen 
trajnostnosti pri načrtovanju in obratovanju vetrnih in 
vodnih turbin, vpliv na vodne organizme in ptice. 

2.    Description of types of water turbines: Pelton, 
Francis, Kaplan and bulb turbines, operation, main 
components, description of the components of the 
turbine flow tract and importance for operation. 
3.    Manufacture of water turbines: for Pelton, 
Francis, Kaplan and tubular turbines, procedures for 
manufacturing blades, hubs and rings for large, 
medium and small diameters, methods of quality 
control, pre-assembly and installation of water 
turbines, balancing. 
4.    The building blocks of hydropower system I: 
dam, trash rack, gate, sand trap, teeth, surge chamber, 
tunnel, channel, penstock, pressure regulator, pre-
turbine valve, bypass, outlet and outlet facility, 
etc. Influence on envirinment and sustainability of 
hydroenergetic system. 
5.    Hydropower system building blocks II: auxiliary 
building blocks of a water turbine: bearings, seal, 
displacement detector, brakes, turbine regulator, 
hydraulic power unit, generator, shaft, flywheel, 
lubrication systems, cooling, etc., spillway elements: 
dams, gates, locks, teeth, fish lanes, etc. 
6.    The similarity in water turbines: flow, pressure, 
and power numbers, specific speed. 
7.    Energy conversion in water turbines: 1st and 2nd 
Eulerian equation of turbine machines, head, and 
efficiency. 
8.    Velocity triangles in water turbines: Water flow in 
radial and axial water turbines, at and away from the 
point of maximum efficiency. 
9.    Cavitation in water turbines: Occurrence of the 
vortex and other types of cavitation in runner and hill 
diagram, NPSH. 
10.    Design of water turbines: Selection process 
according to flow, drop, specific speed and NPSH. 
11.    Introduction to wind turbines: wind turbines 
with horizontal and vertical shafts: Darrieus, Savonius 
turbines, etc., gearbox, generator, conservation of 
mass flow and energy. 
12.    Betz criterion: determination of maximum wind 
turbine power, the aerodynamics of wind turbine 
flow, power coefficient, thrust and coefficients, drag 
and lift. 
13.    Design of wind turbine blades: efficiency, drag, 
lift, maximum wind turbine power, materials for wind 
turbine blades, power regulation, stall. 
14.    Manufacture of wind turbines: procedures for 
the manufacture of blades, hubs, gearboxes, 
generators, balancing, assembly. 
15.    Systemic thinking and action in spatial planning. 
The importance of awareness of systemic thinking 
and critical thinking in sustainability. The importance 
of sustainability in the planning and operation of 
wind and water turbines, and the impact on aquatic 
organisms and birds. 

 

Temeljna literatura in viri/Readings: 



1. Marko Hočevar in Matevž Dular, Uvod v hidroenergetske sisteme, Fakulteta za strojništvo, učbenik, 
COBISS.SI-ID – 282771968, 2015 

2. Pfleiderer, C., Petermann, N.: Strömungsmaschinen.- 74. Aufl.- Berlin etc.: Springer, 2004 COBISS.SI-ID 
- 8907525, 1972 

3. Raabe, J.: Hydro power: the design, use and function of hydromechanical, hydraulic and electrical 
equipment.- Düsseldorf: VDI, COBISS.SI-ID – 378907, 1985 

 

Cilji in kompetence: Objectives and competences: 
Cilji: 
1. Spoznati princip delovanja hidro in vetrnih 

energetskih sistemov 
2. Spoznati osnovne gradnike hidro in vetrnih 

energetskih sistemov 
3. Razumeti energijske pretvorbe v hidro in vetrnih 

energetskih sistemih 
4. Razumeti spreminjanje delovnih spremenljivk po 

posameznih elementih hidro in vetrnih 
energetskih sistemov 

5. Spoznati način izdelave in obratovanja hidro in 
vetrnih energetskih sistemov 

Kompetence: 
1. S7-PAP: Sposobnost sprejemanja odločitev v 

hidro in vetrnega energetskega sistema, ki se 
nanašajo na način obratovanja. 

2. P1-PAP: Sposobnost razmevanja interakcije 
hidro in vetrnega energetskega sistema z okolico. 

3. P3-PAP: Sposobnost razumevanja delovanja 
gradnikov hidro in vetrnega energetskega 
Sistema. 

4. P8-PAP: Sposobnost diagnosticiranja posebnosti 
in napak delovanja hidro in vetrnega energetskega 
sistema. 

Objectives: 
1. To learn the principle of operation of hydro and 

wind energy systems 
2. Learn the basic building blocks of hydro and 

wind energy systems 
3. Understand energy conversions in hydro and 

wind energy systems 
4. Understand the variation of operating variables 

by individual elements of hydro and wind energy 
systems 

5. To learn how to build and operate hydro and 
wind energy systems 

Competencies: 
1. S7-PAP: Ability to make decisions in hydro and 

wind energy systems that relate to operating 
mode. 

2. P1-PAP: Ability to consider the interaction of 
hydro and wind energy systems with the 
environment. 

3. P3-PAP: Ability to understand the operation of 
the building blocks of a hydro and wind energy 
system. 

4. P8-PAP: Ability to diagnose the peculiarities and 
problems of operation of a hydro and wind 
power system. 

 

Predvideni študijski rezultati: Intended learning outcomes: 
Znanja: 
Z1: Poglobljeno strokovno teoretično in praktično 
znanje na področju hidro in vetrnih energetskih 
sistemov, podprto s širšo teoretično in metodološko 
osnovo. 
Spretnosti: 
S1.1: Izvajanje kompleksnih operativno-strokovnih 
opravil, ki vključujejo tudi uporabo metodoloških 
orodij na področju hidro in vetrnih energetskih 
sistemov. 
S1.2: Uporaba modernih metod za izbiro in analizo 
delovanja hidro in vetrnih energetskih sistemov. 

Knowledge: 
Z1: In-depth professional theoretical and practical 
knowledge in the field of hydro and wind energy 
systems, supported by a broader theoretical and 
methodological basis. 
Skills: 
S1.1: Performing complex operational and 
professional tasks that also include the use of 
methodological tools in the field of hydro and wind 
energy systems. 
S1.2: Application of modern methods for selecting 
and analyzing the operation of hydro and wind energy 
systems. 

 

Metode poučevanja in učenja: Learning and teaching methods: 
Klasične oblike poučevanja: 
P1: Avditorna predavanja z reševanjem izbranih - za 
področje značilnih - teoretičnih in praktično 
uporabnih primerov. 

Classical forms of teaching: 
P1: Lectures including solving selected - typical and 
practical examples. 
P2: Tutorials where theoretical knowledge of the 
lectures is supported by analytical and computational 



P2: Avditorne vaje, kjer se teoretično znanje s 
predavanj podkrepi z računskimi primeri in razlago, 
potrebno za razumevanje laboratorijskih vaj. 
P3: Laboratorijske vaje z namenskimi didaktičnimi 
pripomočki kot so gradniki merilne postaje, različni 
drugi gradniki hidro in vetrnih energetskih sistemov, 
dušilniki, frekvenčni pretvorniki merilniki pretoka, 
temperature, relativne vlažnosti, tlaka, električne moči 
itd. 
Moderne in prožne oblike poučevanja: 
P4: Uporaba študijskega slikovnega in filmskega 
gradiva za predstavitev delovanja in uporabe hidro in 
vetrnih energetskih sistemov 
P5: Uporaba študijskega gradiva kot so modeli 
računalniške dinamike tekočin s predstavitvijo 
geometrijske oblike hidro in vetrnih energetskih 
sistemov, tlačnega in hitrostnega polja ter tokovnic z 
odprtokodno programsko opremo za analizo 
podatkov in vizualizacijo (npr. Paraview). 
P6: Študij literature in razprava. 
P7: Skupinsko delo, razprava, strukturirana diskusija 
med laboratorijskimi vajami in ekskurzijami. 
P8: Virtualni eksperimenti za določanje lastnosti 
hidro in vetrnih energetskih sistemov. 

examples and explanations needed to understand the 
lab work. 
P3: Laboratory exercises with dedicated didactic aids 
such as measuring station building blocks, various 
other building blocks of hydro and wind energy 
systems, flaps, frequency converters flow meters, 
temperatures, relative humidity, pressure, electrical 
power meters, etc. 
Modern and flexible forms of teaching: 
P4: Use of study image and movie materials to 
demonstrate the operation and use of hydro and wind 
energy systems 
P5: Use of study materials such as computational 
fluid dynamics models, presenting the geometric 
shape of hydro and wind energy systems, pressure 
and velocity fields, and open source software for data 
analysis and visualization (eg, Paraview). 
P6: Literature studies and discussion. 
P7: Group work, discussion, the structured discussion 
between lab work and field trips. 
P8: Virtual experiments to determine the properties 
of hydro and wind power systems. 

 

Načini ocenjevanja: Delež/Weight Assessment: 
Poročila ali kolokviji iz vsebin laboratorijskih 
vaj. 

50,00 % Reports or partial exams covering the 
laboratory exercise content. 

Izpit iz vsebin predavanj. 50,00 % Exam based on the content of the lectures. 
 

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 
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