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Pedepar:

1. Y BcTyni 0OrpyHTOBaHO aKTyaJIbHICTh pOOOTH, BU3HAUEHO METY, 00'€KT Ta IIPpeJMETU NOCiIKeHHs. BkaszaHo
HAyKOBY HOBM3HY OTPMMAHUX Pe3yJIbTaTiB Ta HalaHO iH(popMaliilo 00 0COOUCTOro BHECKY 3100yBava. Takox
HaIaHO iH(opMallilo PO anpoballilo pe3yabTaTiB po6oTy. ONKUCcaHO CTPYKTYPY Ta 06CAT AUCEPTALiHOI pO6OTH.
OpHa 3 OCHOBHUX YMOB TpHBaJIoi 6e3aBapiliHoi poboTu TypbiHHOro ob61anHaHHs 610Ky AEC - sikicHa cenapatiis
KpaIJIMHHOI PifJMHY, SIKA MO>K€ YTBOPIOBATUCS B IIPOLIECi BUHECEHHS PilMHU 3 00'eMy I1aporeHepaTtopa abo npu

KOHJIeHcallii Bosioroi napu. [y 3abesnedeHHs e(peKTUBHOCTI pOOOTU cenapaliiiHuX IPUCTPOiB HEOOXiTHO 3HATH



0CO6IMBOCTI B3aeMOZii piinHM i ra3y, a TAKOX [1ialla30H poOOYMX [IAPAMETPIB, B MEXKAX SIKMX Peajli3yeThCs CTINKUN
peskuM nepe6iry mIiBKU piyHY i BilICyTHE BTOPUHHE BUHECEHHs. 301/IblIeHH Aiala3oHy CTiiikoi poboTu
cernapalifiHoro IpUCTPOIO B Pe3yJIbTaTi 3a0€31eUEHHs YMOB, 32 SIKUX HE Bifl0yBA€ThCs IOPYILIEHHS PEXUMY Teui,
IIOB'S13aHOTO 3 KPAIVIMHHUM BUHECEHHSIM PiIUHMY, 1€ JOCITaeThCsl EKPaHYBAHHIM IIOBEPXHI KOHTAKTY CiTYaCTUM
MaTepiasioM, B pe3yJIbTaTi 4Oro pifiiHa PyXaeTbCd B CTPYKTYPI CITYACTOrO IOKPUTTS. Y MEPLUIOMY PO3Lii
IIpeJCTaBJIeHO JliTepaTypHUIl OrJIsi]], 10 OCHOBHUM Tumnam Typ6iH AEC Ta cenapaTopis- naporneperpiadis .
[TpoaHasnizoBaHO HalOIIbII PO3NOBCIOAKEHI TUIIM TYPOiH Ta cenapaTopis naponeperpisavis. BusHaueHo
0CO06JIMBOCTi NaPOBUX TYpOiH /1J11 aTOMHUX €HePreTUYHUX yCTaHOBOK. CTBOPEHHSI MIBUIKOXiNHUX Typ6iH Ay AEC
noTyxHicTio 1000 MBT i 6iypile BUMarae 3aCTOCyBaHHS CKJIAIHUX pileHs. [Ipy 3MeHIIeHHi 06'eMHOi BUTpaTH napu
B KOHJIEHCATOP, [TOB'I3aHOTO 3 MiABULIEHHSIM Y HbOMY THUCKY, CYTTEBO 306i/bIIYETHCS OAVMHUYHA ITOTY>KHICTh
TypOoarperaty npu (pikcoBaHill CyMapHill IJIOMi BUXJIONY, ajie IIPU LIbOMY Pi3KO 3HMKY€ETbCSI €EKOHOMIUHICTh
esieKTpocTaHLjii. ToMy 11 BeJIMKUX OOMHUYHUX NOTyKHOCTeH (1000 MBT i 6isb11€e) 1OLiIBHO 3aCTOCOBYBATU
TUXOXIi[IHi Typ6iHu. PO3risiHyTO pOo604nii mpolec po3MMUPEHHS Napy, IO IPEJCTaBlIeHUI Ha PUCYHKAX Ta
Iiarpamax Ta Ipolec cenapauii Bosioru Ta ii Tunu. 3 IpoTO4YHOI YaCTUHU TYPOiHM TPAKTUYHO BIAETHCS BUNAJISATA
JIAlIe BEJIMKOAMCIIEPCHY BOJIOTY, IKa CTAHOBUTb HEBEJIMKY YACTKY Bifl 3arajIbHOrO BMICTY BOJIOTY. Pa3oM 3 TUM
oprasizallisi TaKOTr0O BUAJIEHHS BOJIOTU fy)Ke e(eKTHBHE, OCKIJIbKY caMe BeJIMKIi Kparli Ta ITiBKU BUKJIMKAIOTh
€pO3ilo JIONATOK Ta iHMMX €JIEMEHTIB [IPOTOYHOI YaCTHHHU, & TAKOX € IIPUYMHOI0 MEXaHIYHUX BTPAT Bif, BOJIOTOCTi. Y
Typ6iHax AEC 1 3HMKEHHS KiHL€BOi BOJIOTOCTI Napy 3aCTOCOBYIOTBCSI [IBa CIIOCOOU M03aTypOiHHOTO
BOJIOTOBU/IAJIEHHS - 200 IPOMIKHA cemnapallisi, abo cenapatlisi 3 HaCTYITHUM [IapOBUM IeperpiBaHHIM
BificernapoBaHoi apy. 3aCTOCyBaHHS TOT'O 4 iHIIOTO CIIOCOO0Y, a TAaKOX BUOIp MapaMeTpiB, IPU SIKUX 31ilICHIOIOTbCS
BUJIJIEHHS BOJIOTH Ta [€PETrpiB, BUBHAYAETHCSI IPUHIIMIIOBOIO TEIJIOBOIO CXEMOIO TYpPOOYCTaHOBKM Ha MifCTaBi
TE€XHIKO-€KOHOMIYHMX PO3PaxyHKIB. JIpyrui1 po3giji NprucBA4€HO NOCIIKEHHIO IIpOoaUHaMiKy MapopigHHNX
MIOTOKIB Y KPMUBOJIIHIMHUX KaHajlaxX cenapauiiiHui NPUCTPOIB EHEPreTUYHUX YCTAHOBOK PO3IJISHYTO OJIMH i3
HarnpsMiB MiJBUIIEHHS TEXHIKO-€KOHOMIYHUX XapaKTePUCTHUK i HaZlitHOCTI poO60OTH eHEepreTUYHOro 06aaJHaHHS.
KpanesnbHa piguHa y 1Bo(pazHOMY MOTOL IPUBOAUTD [0 €PO3ifHUX i KOPO3ilTHMX IIPOLIECIB y TPYOOIIPOBOAAX,
KaMmepax 3ropaHHs ra3oTyp6iHHux ABUryHis (['TI) i B unminApax HU3bKOTO TUCKY apoBux Typ6iH (LTHT).
OTpuMaHHS TOMOT€HHOTO PO60YOro Tijla MOKJIMBO IIJISIXOM [I€PEBEIEHHS KpalesbHOi BOJIOTHU y TIapOBUIi CTaH
(HarpiB) ab0 LIISIXOM BUKOPUCTaHHS CeNapaliiiHuX NPUCTPOiB. B 6ararbox BUINagKax BUKOPUCTAHHS 6ap’e€pHUX
(INbTPYIOYUX €JIEMEHTIB HE MOXKJIMBO, TOMY €IVHUM IIJISIXOM 3206€3I€4€HHs] HeOOXiHOI SKOCTi po60UOro Tija €
BUKOPMCTAHHS iHEPLIMHUX ceNapaliflHUX IIPUCTPOIB, y TOMY YUCJIi XXaM03iMHNX. OCHOBHUM YMHHUKOM, SIKUI
BIJIMBa€ Ha €(PEKTUBHICTb IIPOLIECY cerapallii € BiZlCyTHICTb KOHTAKTY 3 IOBEPXHEIO >Kajlio3i IIPU pycCi B IOTOL
BOJIOTOi IIapy KpareJjb Majoro po3mipy. Lle npouec 3a1exxuTs Bifl Ppi3nKo-XiMiYHUX BIaCTUBOCTEN BOJIOTOi MapH,
IOVCIIEPCHOCTI KparieJib, NapaMeTpiB Pyxy 1Bo¢Ga3HOro CepeloBuUILa, aaresii i KpalloBOro KyTa, reoMeTpii KaHaiy.
TperTiit po3zin npucBsIYeHUN LOCIKEHHIO IilpoAMHAMIKY Ta TeIy1000MiHy ABodasHux cepenosull. [1pu
IIPOEKTYBAaHHI TEXHOJIOT{YHOTO 00J1alHAHHS, B SIKOMY B SIKOCTi poO04Oro Tijla BUKOPHUCTOBYETLCS BOJIOTA 11apa, ¥
6inbIIOCTi BUMAZKIB, HE BPAXOBYETbCSI 0COOIMBOCTI B3a€MOIii MK KpaIUISIMU PiIMHU i TENJI000MiHHOIO TOBEPXHEIO,
1110 TPMBOJUTD 1O HEBIJIOBITHOCTI MapaMETPiB TEMJIOHOCIS peaslbHUM 3HAaYEHHSIM. B ITOBHIN Mipi Lle CTOCyeThCS
napoBuX TypOiH, SIKi IPall0I0Th HA BOJIOTi IIapi, BOJIOrOBMICT SIKOi 3aJ1€XKUThb BiJ] IEPBUHHOTO i BTOPUHHOTO BUHOCY
KparieJb piiuHM 3 cenapauiiiHyx 6JI0KiB. Y po3aiji BU3Ha4eHi rpaHMYHI PEXXUMU BTOPUHHOTIO BUHOCY KpareJsib
pinnHu 3 rpe6HiB xBUIIb IIiBKU. Ha nificTaBi y3araibHEHHS pe3yJbTaTiB €KCIIEPUMEHTAIbHUAX AOCIIiIKEHb
[IOpPYLIEHHS TipoANHaMIKU pyxXy ABO¢a3HOro MOTOKY y KaHaJli OTpUMaHa KopeJisiliisi KpUTUYHUX 3HaUeHb
napaMeTpiB ABO(a3HOro IOTOKY [JIs BU3HAUEHHS HYDKHbOI IPaHuLLi IPOLeCy 3aXJIMHAHHS Bif] T'YCTMHU 3POIIYBaHHS,

reOMETPUYHUX XapAKTEPUCTUK KaHaJy i (Pi3MYHMX BIACTUBOCTEN PiIMHU i rasy.

2. The introduction the relevance of the work is substantiated, the goal, object and subjects of the research are
defined. The scientific novelty of the obtained results is indicated and information is provided regarding the
personal contribution of the recipient. Information on the approval of work results is also provided. The structure
and scope of the dissertation work are described. One of the main conditions for the long-term trouble-free
operation of the turbine equipment of the NPP unit is the high-quality separation of droplet liquid, which can be



formed during the removal of liquid from the volume of the steam generator or during the condensation of wet
steam. To ensure the efficiency of the separation devices, it is necessary to know the peculiarities of the
interaction of liquid and gas, as well as the range of operating parameters within which a stable mode of flow of the
liquid film is realized and there is no secondary drift. Increasing the range of stable operation of the separation
device as a result of ensuring the conditions under which there is no violation of the flow regime associated with
droplet removal of the liquid, this is achieved by shielding the contact surface with mesh material, as a result of
which the liquid moves in the structure of the mesh cover. The first chapter presents a literature review on the
main types of NPP turbines and steam superheater separators. The most common types of steam superheater
turbines and separators are analyzed. The features of steam turbines for nuclear power plants are determined. The
creation of high-speed turbines for NPPs with a capacity of 1000 MW and more requires the application of
complex solutions. When reducing the volume flow of steam into the condenser, associated with an increase in its
pressure, the unit power of the turbine unit at a fixed total exhaust area increases significantly, but at the same
time, the efficiency of the power plant decreases sharply. Therefore, for large unit capacities (1000 MW and more),
it is advisable to use low-speed turbines. The working process of steam expansion, presented in figures and
diagrams, and the process of moisture separation and its types are considered. From the flow part of the turbine, it
is practically possible to remove only coarse moisture, which is a small part of the total moisture content. At the
same time, the organization of such moisture removal is very effective, since it is the large drops and films that
cause the erosion of blades and other elements of the flow part, and are also the cause of mechanical losses from
moisture. In NPP turbines, two methods of off-turbine moisture removal are used to reduce the final humidity of
the steam - either intermediate separation, or separation followed by steam reheating of the separated steam. The
application of one or another method, as well as the choice of parameters at which moisture removal and
overheating are carried out, is determined by the principle thermal scheme of the turbo installation on the basis of
technical and economic calculations. The second is dedicated to the study of the hydrodynamics of vapor-liquid
flows in curvilinear channels of separation devices of power plants, one of the directions for improving the
technical and economic characteristics and reliability of power equipment is considered. Droplet liquid in a two-
phase flow leads to erosive and corrosion processes in pipelines, combustion chambers of gas turbine engines
(GTE) and in low-pressure cylinders of steam turbines (CST). Obtaining a homogeneous working fluid is possible by
converting droplet moisture into a vapor state (heating) or by using separation devices. In many cases, the use of
barrier filter elements is not possible, so the only way to ensure the required quality of the working body is to use
inertial separation devices, including blind ones. The main factor that affects the efficiency of the separation
process is the lack of contact with the surface of the shutter when moving in the flow of small droplets of wet
steam. This process depends on the physico-chemical properties of the wet vapor, the dispersion of the droplets,
the parameters of the movement of the two-phase medium, adhesion and edge angle, and the geometry of the
channel. The third is devoted to the study of hydrodynamics and heat exchange of two-phase media. When
designing technological equipment, in which wet steam is used as the working fluid, in most cases, the
peculiarities of the interaction between liquid droplets and the heat exchange surface are not taken into account,
which leads to the mismatch of the parameters of the heat carrier with real values. This fully applies to steam
turbines that operate on wet steam, the moisture content of which depends on the primary and secondary
removal of liquid droplets from the separation blocks. The article defines the limiting regimes of the secondary
removal of liquid droplets from the wave crests of the film.
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