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1. ¥ BcTyni 06IpyHTOBAHO aKTyasibHICTb POOOTH, BUBHAYEHO METY, 00'€KT Ta NIpeIMeTH J0CTiIKeHHs. BkazaHo
HAyKOBY HOBU3HY OTPMMAHUX PE3yJIbTaTiB Ta HalAHO iH(POpMaILilo 00 0COOMCTOrO BHECKY 3/100yBava. Takoxk
HaJaHo iHQopMaliilo Mo anpooballio pe3yabTaTiB po6oTy. ONnucaHo CTPYKTYPY Ta 06CST AUCepTaLiliHOi po6oTH.
OpHa 3 OCHOBHUX YMOB TPUBaJIoi 6e3aBapiiiHoi poboTu Typ6iHHOro ob61anHaHHs 6710Ky AEC - siKicHa cenapatlis
KPaIUIMHHOI PiIuHY, sIKa MOXKE yTBOPIOBATHCS B IPOLECi BUHECEHHS PiJMHU 3 06'eMy ITaporeHeparopa abo 1npu
KOHieHcallii Bosioroi napu. [ijis 3a6e3nedeHHs: eeKTUBHOCTI pOOOTH cenapaliliHux NPUCTPOIB HEOOXiMHO 3HATH
0CO6IMBOCTI B3aeMOZii piinHM i ra3dy, a TaKOX [1ialla3oH poboYnx apaMeTpiB, B MEXKAX SIKMX Peajli3yeTbCs CTINKUN
peXXuM Mepeoiry MIiBKY PilMHU i BiiCyTHe BTOPMHHE BUHECEHHS. 301/IbII€HHS Aialla30HY CTiKOI po60TH

CernapalifHoro IpUCTPOIO B Pe3yJbTaTi 3a0e3l1eyeHHs YMOB, 32 SIKUX He Bifl0yBA€THCS [IOPYIIEHHS PEXKUMY Teuii,



[IOB'SI3aHOTO 3 KPAIVIMHHUM BUHECEHHSIM PiIMHMY, 1€ JOCITa€ThCsl EKPAaHYBAHHIM IIOBEPXHI KOHTAKTY CiTYaCTUM
MaTepiasioM, B pe3yJIbTaTi 4Oro pifjHa PyXa€eThCs B CTPYKTYPI CiTYACTOrO MOKPUTTS. Y MEPLIOMY PO3Lii
IIpeJCTaBJIEHO JliTepaTypHUIl OIJIsi]], 10 OCHOBHUM Tunam Typ6iH AEC Ta cenapartopiB- naporneperpibadis .
[IpoaHasnizoBaHO HaMOiIbII PO3NOBCIONXKEHI TUMM TYPOiH Ta CcenapaTopis naponeperpisavis. BuzHaueHo
0CO0JIMBOCTI IaPOBUX TYpPOiH /1J11 aTOMHUX €HEPreTUYHUX yCTaHOBOK. CTBOPEHHSI MIBUIKOXiAHUX TypO6iH Ay AEC
noTy>xHicTio 1000 MBT i 6iybille BUMarae 3aCTOCyBaHHS CKJIAIHUX pilleHs. [Ipy 3MeHIIeHHi 06'eMHoi BUTpaTH napu
B KOH/IEHCATOP, TI0B'SI3aHOTO 3 MiABUILEHHSIM Y HbOMY TUCKY, CyTTEBO 301/IbIIYEThCSI OJJMHUYHA TIOTY>KHICTh
Typboarperaty rnpu QpikcoBaHiil CyMapHiii IIJI0MIi BUXJIOIY, ajle [IPY LIbOMY Pi3KO 3HMXKYETbCSI EKOHOMIUHICTD
esiekTpocTaHLii. ToMy AJ1s1 BeJIMKUX OAUHUYHUX [T0TykHOCTel (1000 MBT i 6inbie) goLisIbHO 3aCTOCOBYBATH
TUXOXIiJIHi Typ6iHu. PO3rsiHyTO p0o604nMii MpoLEC PO3MMPEHHS NapH, IO MIPEJCTaBIEHUI Ha PUCYHKAX Ta
Iiarpamax Ta Ipolec cenapauii Bosioru Ta ii Tunu. 3 IpoTO4YHOI YaCTUHU TYPOiHU TPAKTUYHO BIAETHCS BUNAJISATA
JIALIE BEJIMKOAMCIIEPCHY BOJIOTY, IKa CTAHOBUTb HEBEJIMKY YACTKY BiJl 3araJIbHOrO BMICTY BOJIOTY. Pa3om 3 TUM
oprasiszallisi TaKOro BUaJIeHHS BOJIOTU fy)Ke e(eKTHBHE, OCKiJIbKY caMe BeJIMKI Kparli Ta IJ1iBKU BUKJIMKAIOTh
€pO3ilo JIONATOK Ta iHMMX €JIEMEHTIB [IPOTOYHOI YaCTHHHU, & TAKOX € IIPUYMHOI0 MEXaHIYHUX BTPAT Bif, BOJIOTOCTI. ¥
Typ6iHax AEC 11 3HMKEHHS KiHLEeBOi BOJIOTOCTI NApU 3aCTOCOBYIOTBCSI IBA CIIOCOOU MO3aTypOiHHOTO
BOJIOTOBUIQJIEHHS - 00 IIPOMIiXKHA cerlapallis, abo cernapaliisi 3 HaCTyIIHUM [IapOBUM IleperpiBaHHIM
BiZicenapoBaHoi apy. 3aCTOCyBaHHS TOT'O YU iHIIOTO CIIOCOO0Y, a TaKOX BUOIp MapaMeTpiB, IPU SIKUX 3[ilICHIOIOTbCS
BYJIQJIEHHS BOJIOTH Ta MePeTrpiB, BUBHAYAETHCS IPUHLIMIIOBOIO TEIJIOBOIO CXEMOIO TYpOOYCTaHOBKM Ha MifCTaBi
TE€XHIKO-€KOHOMIYHMX PO3PaxyHKIB. JIpyrui1 po3zii NpucBA4€HO NOCiIKEHHIO IIpOoaHaMIKY apopigHHNX
IIOTOKIB Y KPMUBOJIIHIMHUX KaHajlaX cenapayiifiHui NPUCTPOIB €HEPreTUYHUX YCTAHOBOK PO3IJIIHYTO OJIMH i3
HaMpsIMiB NiABUILEHHS TEXHIKO-€KOHOMIUYHUX XapaKTEPUCTHUK i HallilHOCTi pOOOTH €HEPreTUYHOro O6JIaiHAHHSL.
KpanesnpHa piguHa y 1Bo¢asHOMY NOTOLi MPUBOLUTH N0 €PO3ilTHUX i KOPO3iTHUX NPOLECIB y TPyOOIIPOBOJAX,
Kamepax 3ropaHHs ra3oTypbinHux asuryHis (I'TI) i B pusinapax HU3bKOro TUCKY napoBux Typ6in (LIHT).
OTprMaHHs TOMOT€HHOTO PO60YOro Tijla MOKJIMBO IIJISIXOM [1€PEBEIEHHS KpaleJbHOi BOJIOTHU y TIapOBUI CTaH
(HarpiB) ab0 LIISIXOM BUKOPUCTAHHS CeNapaliiHUX NIPUCTPOiB. B 6ararbox BUINAgKax BUKOPUCTAHHS 6ap’€pHUX
(dinbTPYIOYMX €JIEMEHTIB HE MOXKJIMBO, TOMY €JMHUM HIJIIXOM 3a0€3I1e4€HHS HeOOXiHOI SIKOCTi po6040ro Tina €
BUKOPMCTAHHS iHEpLIMHUX ceNapalilHUX IIPUCTPOIB, y TOMY YUCJIi XXaI03iMHMX. OCHOBHUM YMHHUKOM, SIKUI
BILJIMBA€ Ha €(PEKTUBHICTb IIPOLIECY cemapallii € BiZlCyTHICTb KOHTAKTY 3 IOBEPXHEIO >KaJli03i IIPU PyCi B OTOL
BOJIOTOI Iapy Kparejb Majoro po3Mipy. Lle npouec 3anexuTs Bif Ppiznko-XiMiYHUX BIaCTMBOCTEN BOJIOTOi apu,
IVCIIEPCHOCTI KparieJib, IapaMmeTpiB pyxy ABo¢da3HOTo cepefoBUILa, anresii i KpalloBoro KyTta, reoMeTpii KaHasny.
TperTiit po37in NpucBSYEHUH LOCIKEHHIO IilpoANHAMIKY Ta Tely1I000MiHy ABo¢dasHuX cepenosull. [Ipu
IIPOEKTYBAaHHI TEXHOJIOTIYHOTO 00JIaIHAHHS, B SIKOMY B SIKOCTi pO60YOro Tijla BUKOPHUCTOBYETLCS BOJIOTA 11apa, ¥
OinbLIIOCTi BUNAZKIB, HE BPAXOBYETbCSI OCOOIMBOCTI B3aeMOIii MiXK KpaIUISIMU PiIMHU i TENJI000MiHHOIO OBEPXHEIO,
1110 IPMBOJUTD JO HEBIJIOBITHOCTI TapaMeTPiB TEIJIOHOCIS peaJlbHUM 3HaYEHHSIM. B [TOBHIN Mipi LIe CTOCYeThCS
napoBuX TypOiH, SIKi IPall0I0Th HA BOJIOTi IIapi, BOJIOIOBMICT SIKOi 3aJI€XKUTh BiJ] IEPBUHHOTO i BTOPUHHOTO BUHOCY
KpareJb PiiuHM 3 cenapauiiiHux 6JI0KiB. Y po3iji BU3Ha4eHi rPaHMYHI PEXXUMU BTOPUHHOTIO BUHOCY KpareJsib
pimuHu 3 rpebHiB XBUJIb IUTiBKY. Ha mifcTasi y3arasibHeHHS pe3yJbTaTiB eKCIIepUMEeHTAIbHUX JOCTiKEeHb
NOPYILIEHHS TiIpoAMHaMIKU PyXy ABO¢a3HOro MOTOKY y KaHaJli OTpUMaHa KopeJisiliisi KPUTUYHUX 3HaU4€Hb
napaMeTpiB ABO(a3HOro NOTOKY [JIs1 BU3HAUYEHHSI HYDKHBOI IPaHuLLi IPOLeCy 3aXJIMHAHHS Bif] T'YCTMHU 3POIIYBaHHS,

r€OMETPUYHHUX XaPAKTEPUCTHUK KaHaJy i (Pi3MYHMX BIACTMBOCTEN PiIMHY 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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