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Pedepar/aHoTanis:

1. Incepraniiiny po60Ty IPUCBSIYEHO aKTyaJbHOMY [TMTAHHIO MiIBULLIEHHS HANliHOCTI pOOOTH TiipOreHepaTopiB, B
TOMY YHMCJIi TiAporeHepaTopiB-IBUTYHIB, Ta 3a6e3MeYeHHs MigBUILeHHS IXHbOI IIOTY>KHOCTI IIJISIXOM CTBOPEHHS
HOBUX METOZiB TPMBMMIPHOI'O PO3PaxyHKy TEIIJIOBOTO CTaHy BY3JIiB Ta AeTasel. byjlo BUKOHAaHO PO3PaxyHOK
PO3INOAiNy TEMIIEPATYP B By3JIax riiporeHepaTopa-ABUryHa 3 PEKOHCTPYMOBAHOIO CUCTEMOIO OXOJIOAKEHHS [IJIs
BI3HAY€HHS MTOTEHLIMHOI MOKJIMBOCTI MiBULIEHHS MO0 MOTYKHOCTI. 3allpOIIOHOBAHNI BaPiaHT PEKOHCTPYKIIii
CHCTEMMU OXOJIOIIKEHHS TiporeHeparopa-JIBUryHa [10JIIra€e B 3aMiHi OKDEMO BCTAHOBJIEHUX HarHiTadiB Ha
BiILlEeHTPOBI HarHiTavi, BCTAaHOBJIEH] 6e3rocepeHbO HA POTOPI, 1O JO3BOJIUTh CYTTEBO MiABUILATH HALINHICTD
LIbOT'O 00JIaHAaHHS. B X0[li NpOeKTyBaHHs HOBOT'O HarHiTaya 6yJi0 BU3HAYEHO MOro ONTUMajbHy KOHCTPYKILIO 3
ypaxyBaHHSM OCOGIMBOCTEN KOHCTPYKILII rijporeHeparopa-aBUryHa Ta HOro po604mnx pexumis. s

IiATBEpAKEHHS HafliHOI poOOTH 0YJI0 00YMCIIEHO HAallipHY XapaKTEePUCTUKY HarHiTaya, a Tako>K BUKOHAHO aHaJli3



HaIpPYy>KeHO-1e(POPMOBAHOTO CTaHy POOOYOTrO KOJIeca BEHTUJISITOPA Bijl BIVIMBOM JIi0UMX HA HBOTO BiILIEHTPOBUX
HABaHTAKEHb Y BCIX MOXKJIMBUX PEXMMax poboTHU. 3a pe3yabTaTaMy a€POAMHAMIYHOTO Ta TEIMJI0BOrO PO3PaxXyHKiB
0yJ10 BCTAaHOBJIEHO, 10 3allaCH 3a TEMIIEPATyPaMU BY3JIiB riJ[poreHepaTopa-IBUTryHa JO3BOJISIIOTh PO3IJISIHYTH
IIUTAHHS IOTEHL{HOr0 30i/bIIEeHHSI TOTY>KHOCTI PEKOHCTPYNOBAHOTO TiiporeHepaTopa-ABUryHa Ha 5...7% npu
3abe3nevyeHHi BiIlIOBiAHOI IOTY>KHOCTI HacOoC-Typ6iHH, 3 KOO BiH 3'egHaHMil. OCTaTOYHA MOKJINBICTD 301/IbIIEHHS
IIOTY>KHOCTI rifpoarperaTty Mae 6yTu MHifTBepIyKeHa IJISIXOM BUKOHAHHSI [I0BHOTO KOMILJIEKCY PO3PaxyHKiB
rizporeHeparopa-ABUryHa i Hacoc-Typ6iHu. HaykoBa HOBu3Ha po6oTH: 1. Briepie cTBOpeHU HOBUIT METO/
PO3paxyHKy CUCTEMU OXOJIOIKEHHS TigPOreHepaTopiB y TPUBMMIPHIN IIOCTaHOBL [JIs1 CAMETPUYHOI 3a4ad4i, 10
BpPaxXOBYe BCi KOHCTPYKTHBHI OCOGIMBOCTI KOHCTPYKLi, PO3IIO/ijl aepOAUHAMIUHYX [TapaMeTpiB MOBITPs Ta
XapaKTEPUCTUKM HarHiraya. 2. YJ0CKOHAJIEHO aJropuTM (OPMYBaHHS TPAHUYHUX YMOB JJI1 TPUBUMIPHUX MOJEJIeN
KOHCTPYKTUBHUX KOMITOHEHTIB riIporeHepaTopisB B YaCTHHI BU3HAYEHHA aepOIMHAMIYHYMX [TapaMeTPiB MOBITPA,
KOHCTPYKTUBHUX BJIACTUBOCTEN BY3JIiB Ta €JIEMEHTIB TipOreHepaTopiB, TEMI0Qi3NYHMX BJIACTUBOCTEN MOBITPSL. 3.
Briepie o6rpyHTOBaHO NiABUILIEHHS HAIMHOCTI Ta OTY>KHOCTI riiporeHepaTopa-JIBUryHa 3a paXyHOK BiZIMOBU Bif,
OKpEMO BCTaHOBJIEHUX HaTHITayiB B CUCTEMi OXOJIO)KEHHS Ta BBEJIEHHS B SIKOCTi HarHiTaya crieliajabHUX JIONaTex,
PO3TalIOBAaHUX HAa POTOPI, SIKi MOXKYTb CTBOPIOBATH HEOOXiIHMIA HAMip NpU HAIIPSIMKY OGEPTaHHS POTOPA SIK 32
rOIVHHUKOBOIO CTPIJIKOIO, TaK i IpoTH Hel. [IpakThyHe 3HaYeHHs OTPUMAaHUX pe3ysbTaris: 1. Po3pobieHunil meToy,
PO3PaxyHKY TEIJIOBOTO Ta a€POJAMHAMIYHOIO CTaHy TiIpOreHepaTopa-ABUryHa 3 BUKOPUCTaHHSM BiJJLlEHTPOBOTO
HarHiTaya, BCTAHOBJIEHOTO 6€3I10CEPEIHbO Ha 00041 poTOpa riiporeHepaTopa-JIBAryHa, MOXe OYTH BUKOPUCTAaHO
17151 CTBOPEHHS! OiJIbII MOTY>KHUX Ta HAIIMHUX rigporeHeparopis. 2. Po3po6sieHa KOHCTPYKIis BiILleHTPOBOTO
HarHiTaya Mo>ke 6yTH BUKOPUCTAHA J1Jisl MiIBUIIEHHS €(PEKTUBHOCTI CUCTEM OXOJIOJPKEHHS, 1J0 B CBOIO Y€pry JacThb
3MOTY 301/IBIIATY IOTY>KHICTb Ta HAIiMHICTh riiporeHepaTopis. 3. 3alpOIIOHOBAHUI METO], MOXXe OyTU
BUKOPUCTAHUI IIPU MPOEKTYBAHHI Ta PO3PAXYHKY 6araTOKOMIOHEHTHUX BUCOKOE(MEKTUBHUX CUCTEM OXOJIOMIKEHHS
aBiallifHOI Ta a€POKOCMIYHOI TEXHIKH.

2. The Dissertation Work is devoted to the urgent issue of increasing the reliability of Hydrogenerators, including
Hydrogenerator-Motors, and ensuring their power increase by creating of new methods for three-dimensional
calculation of the thermal state of units and parts. The temperature distribution in the units of a Hydrogenerator-
Motor with a reconstructed cooling system was calculated to determine the potential for increasing its power. The
proposed version for the reconstruction of the cooling system of the Hydrogenerator-Motor is to replace
separately installed blowers with centrifugal blowers installed directly on the rotor, which will significantly
increase the reliability of this equipment. During the design process of the new blower, its optimal design was
determined, taking into account the design features of the Hydrogenerator-Motor and its operating modes. To
confirm reliable operation, the pressure characteristic of the supercharger was calculated, and an analysis of the
stress-strained state of the fan impeller under the influence of centrifugal loads acting on it in all possible
operating modes was performed. According to the results of aerodynamic and thermal calculations, it was found
that the temperature reserves of the Hydrogenerator-Motor units allow us to consider the issue of a potential
increase in the power of the reconstructed Hydrogenerator-Motor by 5...7% while ensuring the corresponding
power of the pump-turbine to which it is connected. The final possibility of increasing the power of the hydraulic
unit must be confirmed by carrying out a full set of calculations of the Hydrogenerator-Motor and pump-turbine.
Scientific novelty of the work: 1. For the first time, a new method for calculating the cooling system of
Hydrogenerators in a three-dimensional formulation for a symmetric problem was created, which takes into
account all the design features of the structure, the distribution of aerodynamic air parameters and the
characteristics of the blower. 2. The algorithm for forming of boundary conditions for three-dimensional models of
structural components of Hydrogenerators has been improved in terms of determining the aerodynamic
parameters of air, structural properties of Hydrogenerator units and elements, and thermophysical properties of
air. 3. For the first time, the increasing of reliability and power of the Hydrogenerator-Motor by eliminating
separately installed blowers in the cooling system and introducing special blades located on the rotor as blowers,
which can create the necessary pressure when the rotor rotates both clockwise and counterclockwise was
substantiated. Practical significance of the obtained results: 1. The developed method for calculating of the thermal



and aerodynamic state of a Hydrogenerator-Motor using a centrifugal blower installed directly on the rim of the
Hydrogenerator-Motor rotor can be used to create more powerful and reliable Hydrogenerators. 2. The developed
centrifugal blower design can be used to increase the efficiency of cooling systems, which in turn will allow
increasing of the power and reliability of Hydrogenerators. 3. The proposed method can be used in the design and
calculation of multi-component high-efficiency cooling systems for aviation and aerospace equipment.
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