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1. dyHKUiOHATIBHUY B3a€MO3B'SI30K MACOrabapUTHUX IIOKa3HMKIB KOHCTPYKLIHUX YaCTHUH TypOoreHeparopa 3

eJIeKTpOMaI‘HiTHI/IM HaBaHTa>XKE€HHSIMU

2. The Functional Interrelation of Weight and Size Structural parts of the Turbogenerator with electromagnetic
Loads

Pedepar:

1. O6'eKT BOCIIIKEHHS - IPOLEeCU TeIJIO0OOMIHY B TypOoreHepaTopi Npy MiBUIIEHHI 1Or0 MOTY>KHOCTI y
BCTAHOBJIEHUX rabapuTax 3 ypaxyBaHHSIM 3MiHU reoMeTpii (Macu Ta rabapuTiB) 10ro KOHCTPYKLIMHOI (HEAKTUBHOI)
YaCTMHY Ta BUy TEIJIOHOCisl. MeTa JOCIiIPKEHHS - BCTAHOBJIEHHS! (DYHKIIIOHAJIBHOTO B3a€MO3B'SI3KY
MacorabapuTHUX NOKAa3HUKIB KOHCTPYKLIMHUX YaCTHMH TypOOreHepaTopa 3 HOro eJ1eKTPOMarHiTHUMU
HABaHTAKEHHSMU IIJISIXOM YTOUYHEHHS iCHYIOUMX 3aJIE5KHOCTEN J1J11 PO3POOKM KPUTEPIIO OLiHKY Ta BUBHAYEHHS
[EePCIEKTUBHUX HAIIPSIMKIB PO3BUTKY TypOoreHeparopobyyBaHHs. MeToau NOCIiI)KeHHs: MeToIu Ha 0asi Teopii
NOJiOHOCTI MPOLeCiB, KOMII'IOTEPHI 3aCO6M MOZEIOBAHHS Ta KpUTEpPialbHUN METO[, BUOOPY, IOJI0KEHHS Teopii

€JIEKTPUYHUX MallVH, CTATUCTUYHI METOIY NOCIIiIPKEHHS, 3aKOHU TEPMO- i aepOJIMHaAMIKU B ra30Mno1i0HOMY



CepeoBNUlIli, METOJ CKiIHYEHHUX €JIeMEHTIB. TeopeTnyHi Ta IPaKTU4Hi Pe3yJbTaTh: Ha 6a3i cGOPMYJIbOBAHOTO
niAxomy o MOKpalleHHs ITOKa3HUKIB MacH Ta rabapuTis TypOOreHepaTopiB 3allpOIIOHOBAHO KOMILJIEKC iH)KEHEepPHO-
TEXHIYHUX 3aX0[liB; po3p0bJieHO porpamHuil Komsekc "Fahrenheit", sskuii 103B0JIsI€ BUKOHYBAaTH TPOEKTYBAHHS
[IOBITPOOX0JIOKyBada TypooreHepaTopa 3 3abe3ne4eHHsIM oro MiHiMaabHOI reoMmeTpii i Macy; Ha 6a3i
€KCIIEpUMEHTAJIbHOTO CTEH/Y BUKOHAHO BUITPOOOBYBAHHS MOBITPOOXOJIOIKYBaya y Pi3HUX peXUMax 10ro poooTH.
HaykoBa HOBM3HA OTPUMaHUX PE3yJIbTATiB: BIIEPILIE 3aIIPOIIOHOBAHO KPUTEPIN B3a€MO3B'I3Ky ITIOKA3HUKIB MaCH i
rabapuTiB KOHCTPYKTABHOI YaCTUHU TypOOr€HEePaTOPiB 3 MOr0 €JIEKTPOMAarHiTHUMU HaBaHTKEHHSIMU;BIIepLIe
3aIPOINIOHOBAHO 3arajIbHAM MifXif, MO0 MOKPalleHHs (3HWKEHHS) IOKA3HMKIB Macy i rabapyTiB KOHCTPYKTUBHUX
YaCTHUH TypOOreHEPATOPIB 3 MOBITPSIHOIO CUCTEMOIO OXOJIOAKEHHS 3 YPaXyBaHHSIM €JIEKTPOMAarHiTHMX HaBaHTaXKEHb
Ta TUITY TETVIOHOCIS; YIOCKOHAJIEHO MaTEMATUYHY MOJIeJIb (PYHKIIOHYBaHHS TEMJI000MiHHOTO IIPUCTPOIO;
YAOCKOHAJIEHO CUCTEMY IIPOEKTYBAaHHS MIOBITPOOX0JI0AKYBada. CTymniHb BripoBagKeHHs: Ha II1 3aBof,
"EnextpoBaxkmant” (M. XapKiB) pe3ysibTaT POOOTH IIPUIAHSTI 17151 BIPOBAa-IKEHHS y BUPOOHULTBO; B AT

"MixperioHanbHa esneKTpoeHepreTuyHa acoujianiga” "EaTta" (M. XapkiB) pe3ysbTat po60TU BUKOPUCTOBYIOTH IIPU
PO3po0Li IOKyMeHTAllii 3 IPOEKTyBaHHSI HOBUX KOHCTPYKIIil, [I7IaHOBIH MiJrOTOBL BUKOHAHHSI PEMOHTIB Ta
MoJiepHizalii TypboreHepaTopiB, IpY Y OCKOHAJIEHH]I KOHCTPYKLIMHUX €JIEMEHTIB iX HEaKTUBHIl 30HY; iAX0AM 10
PO3paxyHKiB CyyacHUX TypOoreHepaTopiB BUKOPUCTOBYIOTHCS B HABYAJIbHOMY IIpoLieci Kaeipy eIeKTPUIHNX
mamuH HTY "XIII" npu ninrotoBui cneniaxicTiB i MaricTpis 3a crienjianbHicTio "EJIeKTpUYHI MalIMHY i arapaTtuy”.

quepa BUKOPUCTAHHA — €JIEKTPOCHETPETUYHA, MaLHI/IHO6y,ZIiBeI[bHa Ta MeTa]Ipri‘{Ha rajmnysb.

2. The object of study - process heat turbogenerator with an increase in its installed capacity in dimensions to the
changing geometry (weight and dimensions) its structural (non-active) and type of coolant. The aim - to establish a
functional relationship overall dimensions of structural parts turbogenerator with its electromagnetic loads by
clarifying existing dependencies to develop criteria for assessing whether the prospective areas of
turboheneratorobuduvannya. Methods: methods based on the theory of similarity of processes, computer
modeling and Criteria based selection method, the theory of electrical machines, statistical methods of research,
the laws of thermodynamics and aerodynamics in a gaseous medium, the finite element method. Theoretical and
practical results, based on formulated approach to the improvement of the masses and dimensions turbine
generators proposed complex engineering activities; developed software package "Fahrenheit", which allows you
to perform design turbogenerator with air cooler providing its geometry and minimum weight; based on
experimental test stand made air cooler in different operating modes. Scientific novelty of the results: first
proposed criterion relationship indicators structural weight and dimensions of the turbine generators from its
electromagnetic loads, first proposed common approach to improve (decrease) indicators weight and dimensions
of the structural parts of turbogenerators with air cooling system based electromagnetic load and the type of
coolant ; improved mathematical model of the heat exchange device; The system design air cooler. Degree of
implementation: the SE plant "Electrotyazhmash" (m. Kharkiv) results taken to imple-tion in production; JSC
"Interregional Association of Electric Power" "Elta" (m. Kharkiv) use the results of the design documentation for the
design of new structures, preparation of planned repairs and modernization of turbine generators at improving the
structural elements of the inactive zone; idhody to the calculations of modern turbine generators are used in the
educational process of the department of electrical machines NTU "KPI" in preparing and masters in specialty
"Electrical machines and devices". Scope of use - electricity , engineering and metallurgy.
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