OIIUC HABYAJIBHOI JUCHUILITHA
1.Kona: TIII3;
2.Ha3Ba: Po3paxyHOK Ha MIITHICTb 1 OIliIHKa Ha{IHHOCTI TiIpoarperaris;
3. Tumn: 000B’I3KOBHIi;
4. Pienb Bumoi ocBiTu: 1l (Marictepcbkuii);
5. Pik HaBYaHHSA, KOJIU MPOMOHYETHCS TMCUMILTIiHA: 5;
6. CemecTp, KOJIM BUBYAETHCS TUCHHUILTIHA: [;
7. KinbkicTbs BcTanoBjenux kpeautiB €EKTC: 4,0;
8. IlpizBumie, iHiniaan JeKTOpPa/TeKTOPiB, HAYKOBHH CTYIIHb, MOCa/A:
®imnosuy FO.}O. K. T.H., JOIIEHT;
9. Pe3yibTaTH HABYAHHSA: MiCJIsl BUBYEHHS JMCUMILIIHA CTY€HT OBUHEH OyTH 31aTHUM:
e no0upaTH rigpoTypOiHy Ta OCHOBHI ii mapaMeTpu;
e BH3HAYATH riApaBliyHi NapaMeTpH 00OPOTHOI rAPOMAIINHY Yy TYpOIHHOMY Ta HACOCHOMY PEXHMAaX;
® pO3paxoBYBaTH CHJIOBI HaBaHTA)XKEHHS HA €JIEMEHTH T1IpOTYypOiHH;
e BH3HAYaTH HANPY>KEHHA y €IeMEHTaxX TifpoTypOiHM Bif Iil OCHOBUX, BiALICHTPOBUX Ta MOMEPEYHUX
CHJI, a TAKOX BiJl [Tii 3rMHAILHUX Ta KPYTHUX MOMEHTIB,
® TICPEBIPATH MIITHICTH €JIEMEHTIB T1IPOMAIIMHY BiJl Ail pi3HUX AedhopmMariiii;
¢ BHKOHYBATH MPAKTUYHI PO3PaXyHKH 3a JOITOMOTOI0 KOMIT IOTEPHOI TEXHIKH;
e [N Yac NPOEKTYBaHHS TigpoarperaTiB MIOUpaTH iX KOHCTPYKIIO Ta Marepiadu 3 IMepeBipKOIO
HaJIHHOCTI pOOOTH TiIPOMAIITHH;
10. ®opmu opranizamii 3aHsITh: HaBYATLHE 3aHATTA, CAMOCTiiTHa poOOTa;
11. Jucuunjinu, 10 mNepeiyl0Th BHBYEHHIO 3a3HAYEHOI JMCUMILIIHM: TiIpOEIEKTPOCTAaHIIIT;
TiIIPOaKyMYITIOIOUi eJIEKTPOCTAaHIII{; TiApOeHEpreTHIHEe 00Ia HAHHS CTaHIlIA; MEXaHIdHE Ta JOMOMIKHE
00J1aTHaHHS T1IPOCHEPTCTHYHNX YCTAHOBOK;
12. 3micT Kypcy:
3micmoesuii modyas 1. Ilapamempu eenuxux 2iopomypoin ma ix enemenmis
ITapamerpu Benmukux TiapoTyp6id. CucTeMu i TN TimpoTypOiH Ta iX mapameTpu. TeXHiK0-eKOHOMIUHE
3HAa4YCHHS MapaMeTpiB riapoTypOiH. OmiHka HagifHOCTI MarepianiB €JIEMEHTIB TiApoTypOiHM Ta
rigpoarperara B nizomy. KoHcTpykii rigpotyp06in i ix ycranoBka. HaniiiHicTs poOoTu Tigpoarperatis
pizHOrO THITY. CripaiasHi KaMepH TiapoTypOiH 1 ix 3axmamai yactuau. CraTopu riapoTypOin. Hampsmuamit
amapart rigpotyp06ia. CepBOIBUTYHH HAPSIMHHX allapatiB.
3micmoesuii modynv 2. Koncmpykuina ma po3paxyHku Ha miyHicms pobouux Koaic 2iopomypoin ma ix
enemenmis
Po06oui kojeca 0chOBUX 1 iaroHAIBHHUX TimpoTypOiH. KOHCTPYKIIis 1 OCHOBHI €IEeMEHTH poOOUHMX KOJiC
Ta OLiHKAa HaAidHOCTI iX poboTu. Po3paxyHok neranell MOBOPOTHO-JIOMATEBHX POOOUMX KOMIC Ha
MinHicTh. PoOo4i KoNeca panianbHO-0CHOBHX TiApOTYpOiH. KOHCTpYKIis i BUTOTOBICHHS POOOYHX KOJIiC
Typ6in PO Ta orminka HajgiftHOCTI iX poboTn. Bamu rigpotypOin.[ligmunHauky rigpoTypOin.
13. PexomeHnaoBaHi HaBYAJIbHI BUIAHHA:
1.Opro B. M. OcHOBB KOHCTPYMPOBAaHHMS M pacueTa Ha NPOYHOCTb TruApoTypouH. JL.:
Mamunoctpoenue, 1978. 224 c.
2. CrnpaBounuk 1o ruaporypounam / [Tox pen. Kosanesa H.H. JI.: MammnocTtpoenue, 1984. 496 c.
3. KoBaneB H. H. I'mnpotypOunbl. Konctpykunn u pacuerst npoexktupoBunus. M.-JL.: T'oc. Hayuno-
TEXH. U3]]-BO MAllIMHOCTPOUTENBHOM 11-pbl, 1961. 616 c.
4. Kosanes H. H. IIpoextupoBanue ruapotypoun. JI.: MammuocTpoenue, 1974. 280 c.
5. Typounnoe obopynoBanue ruaposnektpoctanumii / Ilog pen. Mopozoa A. A. M.-JL: Toc.
DHepreTuueckoe u3a-o, 1968. 520 c.
14. 3annaHoBaHi BUAU HABYAJIBHOI JiTIbHOCTI TA METOAU BUKJIAJAHHS:
16 rox. neki#, 28 rox. [Ipaktnaamx poOiT, 76 roxd. camocTiitHoi poboTtu. Pazom — 120rox.;
MeToam:iHTepaKTHBHI JIEKIil, iHAWBiAyadbHI Ta TPYNOBI HAayKOBO-AOCIHiJAHI 3aBAaHHs, BHKOPHCTaHHS
MYJIBTUMEIIMHAX 3aC00iB;
15. ®opmu Ta KpUTEPii OLiHIOBAHHS:
OrwiHroBaHHd 3a1iicHIOEThCS 32 100-0aIbHOO MIKAJIOIO.
[lincymxoBuit koHTpoIb (40 OamiB): ek3aMeH NMCbMOBUH B KiHLi I cemecTpy.
IToTrounuii koHTpOJH (60 6aiiB): MUIIXOM TMEPEBIPKH KOHCIEKTIB, PO3PaXyHKIB IMEPEBIPKH Ta 3aXHUCTY
3aBJaHHS.
16. MoBa BHKJIaJaHHSI:yKpaiHCHKA.

3apigyBau kadenpu ['E, TE Ta ['M Pab6enxo Onexcarnap AHTOHOBUY
II.T.H., mpodecop



DESCRIPTION OF THE ACADEMIC DISCIPLINE
. Code: TITI3;
. Title: Calculation of the strength and reliability of the hydro aggregates;
. Type: obligatory;
. Higher education level: II (master's degree);
. Year of study, when the discipline is offered: 5";
. Semester when the discipline is studied: 1";
. Number of established ECTS credits: 4,0;
. Surname, initials of the lecturer / lecturers, scientific degree, position: Filipovich Yu.Yu.,
Candidate of Technical Sciences, Associate Professor
9. Resultsofstudies: As a result of studying the academic discipline students have to beable:

* select the turbine and its main parameters;

* to determine the hydraulic parameters of the reversible hydromotor in turbine and pump modes;

* calculate the load on the elements of the hydro turbine;

* Determine the stresses in the elements of the hydro turbine from the action of axial, centrifugal and
transverse forces, as well as the effect of bending and twisting moments;

* check the strength of the hydraulic components of the action of various deformations;

* Perform practical calculations using computer technology;

* during the design of the hydraulic units select their design and materials to verify the reliability of the
hydromachines;

10. Disciplines preceding the study of the specified discipline: hydroelectric power stations;
hydroelectric power stations; Hydropower equipment of stations; mechanical and auxiliary equipment of
hydropower plants;

11. Course contents:

Semantic module 1. Parameters of large hydro turbines and their elements

Parameters of large hydro turbines. Systems and types of hydroturbines and their parameters. The
technical and economic value of the parameters of the hydro turbines. Estimation of reliability of
materials of elements of a hydro turbine and hydro aggregate as a whole. Construction of hydro turbines
and their installation. Reliability of hydraulic units of different types. Spiral chambers of hydroturbines
and their mortgaged parts. Stator hydro turbines. Guiding turbine guide machine. Servomotors of guides.

Semantic module 2. Design and calculation of the strength of the working wheels of hydro turbines
and their elements

Workshop axial and diagonal hydraulic turbines. The design and basic elements of the working wheels
and an assessment of the reliability of their work. Calculation of parts of turning-shovel working wheels
for durability. Working wheels of radial-axial hydro turbines. Design and manufacture of working wheels
of turbines RO and assessment of reliability of their work. Hydraulic turbine shafts. Hydraulic turbine
bearings.

12. Recommended educational editions:

1. Orgo W.M. (1978) Osnovi konstruirovanija i rascheta na prochnost gidroturbin [Tutorial].
Leningrad: Maschinostroenije [in Russian];

2. Kovalew N.N. (1984) Spravochnik po gidroturbinam [Tutorial]. Leningrad: Maschinostroenije [in
Russian];

3. Kovalew N.N. (1961) Gidroturbini. Konstrukcii i rascheti proektirovanija [Tutorial]. Moscow-
Leningrad: Izdatelstvo maschinostroitelnoj literaturi [in Russian];

4. Kovalew N.N. (1974) Proektirovanie gidroturbin [Tutorial]. Moscow: Maschinostroenie [in
Russian];

5. Morozov A.A. (1968) Turbinnoe oborudovanie gidroelektrostancij [Tutorial]. Moscow- Leningrad:
Energeticheskoe Izdatelstvo [in Russian].

13. Planned types of educational activities and teaching methods:

16 hours Lectures, 28 hours Seminar, 76 hours Independent work. In all — 120 hours;

The teaching methods: lectures accompanied by posters; solving tasks; performance of an individual
study-research task in the form of an abstract; drawing graphic schemes;

14. Forms and assessment criteria:

Evaluation is made according to the 100-grade system.

Final control (40 grades): exam written at the end of the 1™ semester.

Current control (60 grades): by checking the notes, checking calculations and task protection.

15. Language of teaching: Ukrainian.

RSN AW -

Head of the department HPE, TPE and HM,
doctor of technical science, professor Riabenko A.A.



