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1. Ha ocHOBI NoegHaHHS TPUBMMIPDHUX Ta aHAJIITUYHMX METOAIB PO3PaxXyHKiB BUpillleHa BaXKJIMBa HAYKOBO ~TEXHIYHA
po6sieMa, 110 MOJISITae B po3pobLi ePeKTUBHUX MeToAiB gocimkeHHs HIIC eleMeHTiB KOHCTPYKIIi# Ta By3JliB
rigporeHepartopiB, reHepaTOPiB-ABUTYHIB, TypOOreHepaTOPiB BEIMUKOI IIOTY>KHOCTI I1 TEMIIEPAaTyPHUX HABAaHTAKEHb.
[To6ymoBaHO METOL0JIOTII0 IPOBENEHHS MILJHICHOTO PO3PaxyHKy KOHCTPYKLiN €JIeKTPOreHEPATOPiB BEJIUKOI
IIOTYXKHOCTI, 5IKa 6a3yeTbcs Ha po3p’si3anHi MCE TpuBUMipHUX 3a7ja4 TEPMOIPY>KHOCTI, TEIJIONPOBIIHOCTI i
BUKOPHMCTAHHSIM CY4aCHUX METOLiB KOMIT'IOTEPHOTO MOZEJIIOBAaHHS, TPOBECTU yTOYHEeHN aHai3 HJIC KOHCTpyKLin
Iif yac eKkcIlyaTaliflHUX Ta aBapiliHMX HaBaHTa)XXEHb, & TAKOX YA,OCKOHAIUTU Pl iCHYI0OUMX KOHCTPYKLIH
reHeparTopiB AJ1s NiABUIIEHHS HAAiHOCTI ix po60oTu. PO3p06sieHO HOBY METOIIMKY 40 MOJIEIIOBAHHS Ta IPOBEIEHO
IIO BCiei crcTeMu OXOJIOIKEHHS TeHepaTopa B LiJIOMY, 1110 JO3BOJIWJIO GiIbLI TOUHO ONKCATHU I10J15 IBUIKOCTEN Ta
TEMIIEPATyp y OTOL, BUBHAYUTHU JIOKAJIbHI XapaKT€PUCTUKY TEIJIOBiavi Ha IOBEPXHSX AEeTajle! Ta JOLATKOBI
CHJIOBi HABAaHTA)KEHHS BUHMKAIOTh HA HUX. B pamkax TpuBUMIipHOI Mozesti chopMysibOBaHi 3aadi JOCIiI>KeHHS
HJIC B KOopo6ax Ta XpeCTOBUHAX F€HEPATOPIB I1 CUJIOBUX i TEMIIEPATYPHUX HAaBAaHTAKEHb i OTPUMAHO Psifi HOBUX
pe3yJbTaTiB. YI0CKOHaseHO MeTog, po3paxyHKy HIIC 6aHaHOTO Kijblisl pOTOpa TypboreHepaTopa BearuKoi
IIOTY>KHOCTI IiJ] BIUIMBOM BiJILIEHTPOBUX CHJI Bi 0OMOTOK POTOPA, MAaCOBUX CHUJI CAMOT0 6aHIAKHOIO BYy3J1a, HATATY
N0CaIKK 6AHIAKHOTO KijlblLisl TA TEMIIEPATYPHUX HABAHTAXXEHb. B pamKax TPMBUMIPHOI MOJeJIi TOJIaHO [T0YATKOBI T
YIOCKOHAJIEHO MeTOJ, po3paxyHKy HJIC OIOpHUX €JIEMEHTIB €JIEKTPUYHMX MAIIVH BEJIMKOi IIOTYKHOCTI, @ TAKOX
MIPOBEIEHO IOCiIKeHHS MIlIHOCTi JBOPSAIHUX MiAT ITHUKIB >KOPCTKOTO i TifpaBivHOr0 TUMIB MiJi 4ac
eKCIUlyaTaliiHMX HaBaHTaXeH Po3pobseHno meTtop po3paxyHKy HIIC npyxHoi nifgBicku cTaTopa TypboreHeparopa
BEJIMKOI IIOTY>KHOCTI I1if] Yac aBapiliHMX HaBaHTaXX€Hb, BUKJINKAHUX KOPOTKUM [1BO(A3HUM 3aMUKAHHSM, SIKUA
BpaxoBye HepiBHOMIpHicTb Harpis 45 Warszawskiej, Politechnika w Dre nie , Stowarzyszenie Elektryk w Polskich ,
Polskie Towarzystwo Elektrotechniki Teoretycznej i Stosowanej, 2016. S. 29 30. Tretiak O., Shut O. Designing of
high power generators. IHTerpoBaHi KOMIT'IOT€PHi TEXHOJIOTii B MAalIMHOOYIyBaHHI: MaTepiaayu BCEYKP. HAyK.~TEXH.
KoH. 2017: T. 1. XapkiB: HAKY «XAl», 2017. C. 91. AHOTALIS - IHCTUTYT npo6JieM if, BIJIMBOM CUJIOBUX Ta
ra3oiMHaMiKu 3 10 [O3BOJIMJIO CJIiIPKEHHS pOOOTH , 1110 Ta IPOBEJEHO YMCJIOBE i/l Yac eKCIlyaTaliiHUX a TpaHryYHi
YMOBHU Ta b. aHHS CTaToOpa. 46 B paMKax TPMBUMIPHOTIO MigX04y PO3p00JIEHO HOBUM METOJ, PO3PAXYHKY CKJIATHOTO
HJIC MIXXITIOIOCHOI TepEMUYKU POTOPA IIif] 4aC KOPOTKOTO 3aMUKaHHS, K€ CYIIPOBOJKYETHCA Pi3KUM 3POCTaHHAM
4aCTOTU 0O6€pPTaHHS POTOPA, 3 YPaxXyBaHHSM BIUIMBY BilLIEHTPOBUX CHUJI, @ TAKOXK TEMIIEPATYPHUX HaBaHTAKEHb, SIKi
BUKJIMKaHi HarpiBaHHIM By3J1a Iif Yac NPOXOIPKEHHS CTPYMY Ta 3aj1eXaThb BiJj LIBUAKOCTI 06€pTaHHS caMoro
poropa. OTpuMaHi pe3ysibTaTi BUKOPUCTOBYBAJIMCS MiJ] Yac IPOEKTYBaHHS, BUPOOHUIITBA Ta 36ipLi
rigporeHepartopis Ta Typboreneparopis Ha JII1 «3aBog, «EjieKkTpoBaxkMal», a TaKOX OyJid BIIPOBA/I>KEHi B y160BUU
npolec Ha kapenapi aepokocMiuHoi TerotexHiku HAKY «XAl». Kito4oBi ciioBa: TypboreHepaTopy,
rigporeHepaTopu, HalpPyXeHo - Ae(POPMOBAaHUN CTaH, MilIHICTb, TEPMOIIPY>KHICTh, aBapiliHi HAaBaHTa>XKEHHS,

OXOJIOJKYBaY.

2. At the basis of a combination of three-dimensional and analytical calculation methods, an important scientific-
and-technical problem has been solved, which comprises in the development of effective methods for studying of
the strain-stressed state of structural elements and units of Hydrogenerators, Generator-Motors, high-power
Turbogenerators under the influence of power and temperature loads. The methodology of strength calculation of
high-power generators is developed, which is based on solving MCE three-dimensional problems of thermal
elasticity, thermal conductivity and gas dynamics using modern methods of computer modeling, which allowed to
conduct a detailed analysis of strain-stressed state of structures during operational and emergency loads and also
to modernize and increase the reliability of work of a number of existing generators design. A new approach to
modeling was developed and the operation of the entire cooling system of the generator as a whole was studied,
which made it possible to more accurately describe the speed and temperature fields in the flow, to determine the
local 48 characteristics of heat transfer on the surfaces of parts and additional power loads arising on them. The
tasks were formulated within the limits of a three-dimensional model and a numerical study of the strain-stressed
state in the ducts and spiders of generators under operational power and temperature loads was carried out, and a
number of new results were obtained. The method for calculating the strain-stressed state of the retaining ring of
the rotor of a high-power Turbinegenerator under the action of centrifugal forces from the rotor windings, the



mass forces of the retaining unit itself, the tension of the retaining ring fit and temperature loads has been
improved. Within the limits of the three-dimensional model, the initial and boundary conditions were given and
the method for calculating the strain-stressed state of the supporting elements of high-power electric machines
was improved, as well as a study of the strength of double-row thrust bearings of rigid and hydraulic types under
operational loads was carried out. A method for calculating the strain-stressed state of the elastic suspension of
the stator of a high-power Turbogenerator under emergency loads caused by two-phase shortcircuit, taking into
account uneven heating of the stator has been developed. Within the limits of the three-dimensional approach, a
new method has been developed for calculating of the complex strain-stressed state of the rotor inter pole jumper
at short-circuit, which is accompanied with a sharp increase in the rotor rotational speed, taking into account the
influence of centrifugal forces, as well as temperature loads caused by the heating of the unit during the electric
current flowing, which depend on the rotational speed of the rotor itself. The obtained results were used at
designing, production and assembly of Hydrogenerators and Turbogenerators at State Enterprise "Plant
"Electrotyazhmash", and were also introduced into the educational process at the Department of Aerospace Heat
Engineering of the NASU (National AeroSpace University) "KhAI". Key words: turbogenerators, hydrogenerators,
strain-stressed state, strength, thermal elasticity, emergency loads, cooler.
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