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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

YIockoHaseHHs! poO0YMX NPOLECIB Ta KOHCTPYKLiN YaCTUH HU3bKOT'O TUCKY €HEPreTUYHUX TYypOiH IIPU Pi3HUX

peXrMax eKcCIIyaranii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Improvement of working processes and designs of low-pressure parts of power turbines during operation in

various modes

Pedepat yKpaiHCBKOIO:

OO6’eKT mOCIiIPKEHHS — poO0oUi IPOLIeCH B CTYIEHSIX LUJIiHAPa HU3bKOTO TUCKY I1apOBUX TYpOiH BEJIUKOi
IOTY>KHOCTI. MeTa po60Tu - po3po6Ka METOLLOJIOTIYHOTO MiX04Y Ta KOHCTPYKTUBHUX 3aXO0LiB 1O BUPIiLIEHHS
3aBIAHHA 3 MifBUIeHHS e(EeKTUBHOCTI po60TH Typ6iHU. MeTony JOCTiIKeHHS — aHATITUYHEe MOJEI0OBAaHHS
CTPYKTYpP PyXy Iapy, CTPYKTYPHO-TEHETUYHUI aHAJIi3 i CUHTE3, EKCIIEPTHE OLiHIOBAHHS. YIIEPIIE CTBOPEHNN
METOO0JIOTIYHUN HiXiM 40 aHasi3y TePMO-Ta30AMHAMIYHUX XapaKTEPUCTUK IIOTOKY I1apy Y CTYIIEHSIX BEJIMKO]
BisIJIOBOCTI OTY>KHUX NTAPOBUX TYPOiH HAa MaJIOBUTPATHUX PEXKMMax. BU3HaueHHs pallioHaIbHUX 3HAY€Hb
BEHTWISILIIIHYX BTPAT, CTYIIEHi IeperpiBy JOMNAaTOK BaXJIMBe 118 Tennodikauiiinux Typ6iH. [IpoananisoBaHo
CTPYKTYPY PYyXy IIOTOKY I1apH, NPOLE€C BUHUKHEHHS NIPUBTYJIKOBOTO BiIpUBY, 3aPOPKEHHS Ta PO3BUTOK BUXOPY, IO
YTBOPIOETLCS y MDKBIHIIEBOMY 3a30pi, TEMIIEPATYPY NapH, sIKa MOXKE OYTH [NOCITHYTA Y JIONATKAaX OCTaHHIX
CTyIeHiB. Biepie po3po6JieHi aHaNiTUYHI 3a/IEXKHOCTI 3 BUBHAYEHHSI PEKAMY XOJIOCTOT'O X0y Ta BTPAT MOTYKHOCTI
Typ6iHn. OTpUMaHi pe3ysbTaT € OCHOBOIO J151 PO3POOKM KOHCTPYKTUBHUX 3aXO/iB 100 3MEHLIEHHS] HETaTUBHOTO
BILJIMBY MaJIOBUTPATHUX PEXKUMIB Ha TOKa3HUKU eKCIulyaTalii Typ6iHu. 3anponoHOBaHUI HOBUI MiAXxiA 1o
opraHizatlii cenapaniliHo-BUIIaPHOT'O BOJIOTOBUJIYY€HHS B OCTAHHIX CTYIIEHSX TyPOiHM 3 BUKOPUCTAaHHSIM
MIOPO>KHUCTOI HAIIPSIMHOI JIONATKU. YIeplie IPOrHO30BaHO BEJIMYMHY 30i/bLIeHHS €JIeKTPUYHOI reHepallii 1apoBoio
TypOiHOIO NIpU CyNepriapoPobHOMY IIOKPUTTI IOBEPXHI COIeJs BOJIOrONapoBUX CTyIEeHIB Typ6inu. lle nae amory
CYTT€BO 3MEHIINTHY PO3MIp Kpaliesb BOJIOTH, 110 3a0e3I1euye 3MEHIIEHHS €po3ii poO604KX JIONATOK i JOJATKOBY
reHepatio. [II719X0M eKCIIEPTHOTO OLiHIOBaHHA BIIJIMBY 3MEHIIEHHS PO3MIpY Kpalejb Ha cenapaliilo BOJIOru Ta Ha
BTpaTU €Heprii OTPMMaHo, 110 IIPU BIIPOBAIKEHHI Cyneprinpodo6HOro OKpUTTS Ha BEPXHIO [TOJIOBUHY YBIrHYTO{
TIOBEPXHi COIeJ OCTAaHHBOTO CTyIeHs Typ6inu K-325-23,5 nifBuineHHs eJeKTpUYHoi reHepallii Moxe ckiactu ~370

KBT.

Pedepar aHIJIiHCBKOIO:

The object of research is the working processes in the stages of the low-pressure cylinder of high-power steam
turbines. The aim of the work is to develop a methodological approach and constructive measures to solve the
problem of improving the efficiency of the turbine. Research methods are analytical modeling of steam motion
structures, structural-genetic analysis and synthesis, expert evaluation. For the first time a methodological
approach to the analysis of thermo-gas-dynamic characteristics of steam flow in stages of high fanning of
powerful steam turbines at flow-low rate modes was created. The determination of the rational values of
ventilation losses of stages of blades overheating is important for district heating turbines. The structure of steam
flow movement, the process of shelter separation, nucleation and development of the vortex formed in the
intercrown gap, the steam temperature that can be reached in blades of the last stages are analyzed. For the first
time, analytical dependences have been developed to determine the idle mode and turbine power losses. The
obtained results are the basis for the development of constructive measures to reduce the negative impact of flow-
low rate modes on the performance of the turbine. A new approach to the organization of separation-evaporative
moisture extraction in the last stages of the turbine using a hollow guide vane blade is proposed. For the first time,
an increase in the electric generation of a steam turbine with a superhydrophobic coating of the nozzle surface of
the turbine steam stages is predicted. This makes it possible to reduce the size of moisture droplets, which



reduces the erosion of blades and additional generation. Through expert assessment, they reduce the droplet size
on the separation moisture and energy loss, which with built-in superhydrophobic coating on the upper half of the
folded surface of the nozzles of the last stage K-325-23.5 increase in electric generation can be 370 kW.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Haszsa HTII yKpaiHCBKOIO: Teopis (METOAOMOTIYHMIA TTiAXix), MATEMATHYHI MOJIEJT (aIPOKCUMALLiHI
3aJIEKHOCTI) i KOHCTPYKTUBHI PillIEHHS, O JA0Th 3MOTY YI0OCKOHAIOBATYA XaPaKTEPUCTUKY MIPOLIECY TeYii mapu y

nporovHoi yactuni UHT Typ6inu npu excryaTanii.

Hassa HTII aHr/1ificbKO0: Theory (methodological input), mathematical models (approximation of
fallowness) and constructive solutions, which give you the ability to optimize the characteristics of the steam flow
process in the flow path of a low-pressure cylinder of a powerful turbine during operation.

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpuMmaHi pe3yJIbTaTH: Mertoay, Teopii

l'any3s 3aCcTOCyBaHHS: EHepreTyka
PeectpanifiHuii HOMep KapTKH TEXHOJIOTIi:

Omnuc HTII: Meronosnoriynuit miaxiz 1o aHanisy TepMo-ra3oJuHaMidyHIX XapaKTEPUCTUK MTOTOKY [apy ¥
CTYIIEHSIX BEJIMKOI BislJIOBOCTI MNOTY)KHUX [IAPOBUX TypOiH Ha pekMMax HUKYMX HDK XOJIOCTUH Xin (Ha
MaJIOBUTPATHUX PEXMMAX) 3 METOIO BUBHAUEHHS! pPallioHAJIbHMX 3HaY€Hb BEHTWISLIHUX BTPAT, IEPETPiBY JIONATOK.
AHaJiTAYHI 3a71€XKHOCTI (3 ypaXyBaHHSIM CTUCJIMBOCTI Ta BIIJIMBOBUX T€OMETPUYHUX XaPAKTEPUCTHK) 3 BU3HAUYECHHSI:
PEKMMY XO0JIOCTOTO XOZYy Ta BTPAT MOTYXXHOCTI TypbiHu, a Takoxk KK]] Ha Bcix fianazoHax po6oTu TypOiHU.
KoHcTpyKTHBHE pillleHHS 3 IOPO>KHUCTOI HAIIPSIMHOI JIONIATKX B BOJIOTOIIAPOBUX CTYIEHSX ITOTYXXHOI TypOiHU J1s
celnapauiHO-BUIIAPHOTO BOJIOTOBUYY€HHS. EKCliepTHMI MiAXif 3 BU3HAYEHHS BEJIMYMHY 3MEHIIEHHS BTPaT
eHeprii Ta BUTpaT apu Ha nepudepiiiHy cenapatiio py 3aCTOCyBaHHi Cyneprizpodo6HUX IOKPUTTIB HA IOBEPXHIO
HaNPSIMHUX JIONIATOK BOJIOTONIAPOBUX CTYIIE€HIB TypO6iHN, Take MOKPUTTA Ja€ 3MOTY CYyTTEBO 3MEHIIUTU PO3MIp

KparneJsb BOJIOTH, 110 3a6e31edye 3MeHIIeHHs epo3ii po60YrX JIONATOK i 36i/IbIINTY eJleKTpPOoreHepallilo.
ConjiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis enepropecypcis
Bnyiue HTII Ha mOBKiJIS:
BrnpoBaaskeHHst HTII: za srogoio 3 3amoBHIKOM
ITpakTuyHa peasisanis HTTI
IloyaTok eramy:
3aKiHYeHHs eTamny:

Crnio>KuBavi NPOAYKILii: KoHcTpyKTOpChKi 610pO MifnpreMcTs Typ606yiBHoi ramysi, TELL, Typ6inu sikux 6arato
yacy NpauoTh Ha MasoBUuTpatHux pexumax, TEC, TEL], AEC Ta eHeprokoMIseKkcu nigIprueMCTB 3 IOTY>KHUMU

TypOiHamy, y sIKMX € 3arpo3a epoasii JJonaTkoBoro anapary.
IlepcneKTHBHI PHHKH: YkpaiHa
XapakTep criBpoGiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 0GCAT iIHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaJAI0ThCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HagaBHicTb 6i3Hec-IJIaHY:
TexHiKO-eKOHOMiIYHE OOrpyHTYBaHHSI:

IloTeH1iaIbHUE O0OCST IIPOJAIKY, THC. TPH..
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