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Pedepar:

1. O6'eKT mOCiIPKEHHS - HU3bKOYACTOTHI IIPOLIECH NyJIbCallill TUCKIB y BiICMOKTYIOUii1 TpyOi rigpoTyp6iHy, 110
00yMOBJIEHI PyXOM BUXPOBUX JIKTyTiB. MeTa JOCIIiIKEHHS - IPOrHO3yBaHHS TyJIbCALIMHNX XapaKTE€PUCTUK
rizpoTyp6iH Ha OCHOBI IPOCTOPOBOI MaTEMATUYHOI MOJIEJIi PyXy BUXPOBUX IDKIYTIB Y BiICMOKTYIOUiil TPYOi i
3HIDKEHHS PiBHS IKI'YTOBHUX ITyJIbCallill TUCKY 32 PaXyHOK 3aCTOCYBaHHS KOHCTPYKTUBHUX 3ac006iB. MeTonu
IOCTiIKEeHHS - MaTeMaThyHe i pisnyHe MOAEI0BaHHS, SKi JO3BOJIMIIM IPOrHO3YBATH KI'YTOBI NyJbCallii TUCKY
BiZIICMOKTYIOUil Tpy6i Ha 6a3i Mopesnel Teuii ineanbHoi pigyHU. EXCIEpUMeEHTaNbHUN METO, JOCTiI>KEHHS
3aCTOCOBYBABCS [PV BU3HAYEHHI aMIUIITYZ, i 4YaCTOT IyJIbCalifl TUCKY Bill BUXPOBUX JKIYTIB i iX FeOMETPUYHUX Ta
KiHEMaTUYHUX [TapaMeTPiB JJ1s1 IPOrHO3YBAHHS IPKTYTOBUX IyJbCallill TUCKY Y BiICMOKTYIOUMX TPy0Oax ripoTypOiH.
HoBusHa - po3po6ieHa MaTeMaTU4Ha MOZEJIb PO3PAXYHKY IPKIYTOBUX IyJIbCallill TUCKY 3 YPaXyBaHHSM [IOBiJIbHOTO
41CJIa BUXPOBUX [IKTYTIiB Ta OAATKOBOI'O OCECUMETPUYHOrO IIOTOKY Y BiICMOKTYI04iit Tpy6i PO rigpotyp6inu, 1m0

IIO3BOJISIE TOYHIIIE IIPOTHO3YBATH IyJIbCALliMHI XapaKTEPUCTUKY; 3aIIPONIOHOBAHO JJI51 YUCEJIbHOI peanisalii 3aayi



I10 IIPOTHO3YBAHHIO MYJIbCalli}l TUCKY BU3HAYATH HANPY>KEHICTh BUXPOBOI [IOBEPXHI, 1110 MOJEJIIOE CTIHKY
BiZICMOKTYIO4Oi TPy6H, Y BUTJIALI 3afaHOT0 psiny Pype 3 HeBimomumu KoediljieHTamu i3 piBHSIHHSA @penronabma, a
IHTEHCHBHICTb BUXPOBUX JIKYTIB - 3 0CECUMETPUYHOI KPOMKOBOI 3a71ay4i; BliepIlle BU3HAY€H] 3aKOHOMIPHOCTI
3MiHEHHS OCHOBHUX F€OMETPUYHUX [1APAMETPIiB BUXPOBUX PKTYTIB y BiZICMOKTYIOYill TPYOi y IIMPOKOMY Jliarla3oHi
peXXUMiB POOOTH TifpOoTypOiHM i Oflep>KaHi anpOKCHUMALLiliHI 3a/1€KHOCTI [17151 IPOTHO3YBAHHS IyJ1bCALiMHUX
XapaKTepUCTUK Ha OCHOBI IPOBEEHNX €KCIIEPUMEHTIB Ha MOJIeJIbHUX TiipaBiidyHux Typ6iHax. Pesyibrary -
po3pobiieHa METOIMKA, 10 JO3BOJIsIE PO3PaXx0OBYBATHU I aHali3yBaTy MyJbcalliliHi xapakTepucTuku y PO
rigpoTyp6iHax; NOPiBHSIHHS IPOTHO3HUX XaPAKTEPUCTHK 3 PE3yJIbTaTaMU MOJIEJIbHUX i HATYPHUX €KCIIEPUMEHTIB
CBIUUTD IIPO iX 337J0Bi/IbHE Y3rOIPKEHHS - 1ie Ja€ MO>KJIMBICTh TOYHille BUBHAYMTH 30HY eKCIIyaTalii rigpoTypbinu
i BUKOPUCTOBYBATH 11i JjaHi y po3paxyHKaxHa MIlHICTb eJIeMeHTIB rizpoarperara; po3pobseHa MeToJuKa I106yJ0B1
AMILIITYJHOI 11 YaCTOTHOI XapaKTePUCTUK IyJbCallill TUCKY Bifl AEKiJIbKOX BUXPOBUX JKXTYTiB Y BiICMOKTYIOUill TPy6i
PO rigpoTyp6inu 3 ypaxyBaHHSIM IPaHULb IIEPEXOY, IO [103BOJISIE OLiHUTY PiBEHb HECTAL[iIOHAPHOCTI Y LINPOKOMY
Iiana3oHi pe>kuMiB pobOTH; Ha OCHOBI €KCIIEPUMEHTIB Y MOJIeJIbHUX TiipoTyp6iHax Ha Hanopu 100-300 meTpiB
BM3HAU€H]i allpOKCHUMAlliliHi 3aJ1eXKHOCTi reOMeTPUYHUX [lapaMeTpPiB BUXPOBUX [IKTYTIiB Y BiICMOKTYIOUill TPYOi Bif
PEXUMIB POOOTH, 1O JA€ MOKJIMBICTh BUKOHYBAaTH PO3PaxXyHKU NyJbCallill TUCKY; 3aCTOCYBaHHS Pi3HUX
[IPaKTUYHUX 3aX0iB - TIOJIOBXEHOI0 OOTiYHMKA POOOYOTO KOJjleca, PisHUX KOHCTPYKLiN PO pobouunx KoJic 3
IIOBOPOTHHUMMU €JIEMEHTaMU, BIIyCKY IIOBITPSI MiJ, poO0Ye KOJIECO - 103BOJISE€ 3HAYHO 3MEHIINUTHU IYJIbCALlil TUCKY Y
BiZICMOKTYIOUii1 TPyOi rinpoTtyp6inu. BriposamkeHHs - kadenpa rigpasaiyaux mamud HTY "XI1I", BAT "Typ6oarom"
M. XapkiB. ['aly3b BUKOPUCTaHHS - €HepreTuye MallMHOOY1yBaHHS.

2. Object of research - low-frequency processes of pulsations of pressure in a draft tube caused by movement
vortical swirl. The purpose of research - forecasting pulsations characteristics of draft tube on the basis of spatial
mathematical model of movement vortical swirl in a draft tube and decrease in a level of swirl pulsations due to
application of constructive actions. Methods of research - mathematical and physical modelling which have
allowed to predict swirl pulsations of pressure in a draft tube on the basis of models of current of an ideal liquid.
The experimental method was applied at definition of amplitudes and frequencies of pulsations of pressure from
vortical swirls and their geometrical and kinematic parameters to forecasting swirl pulsations of pressure in draft
tube of hydraulic turbines. Novelty - is developed mathematical model of calculation of swirl pulsations of pressure
in view of any number vortical swirl and additional ax symetrical a stream in draft tube Francis hydraulic turbines
that allows to predict more precisely characteristics; it is offered for numerical realization of a problem on
forecasting pulsations of pressure to find intensity of a vortical surface which models a wall of the draft tube, as set
lines Furie with unknown factors at the decision of equation Fredholm, and intensity vortical swirl - from
simplified ax symetrical tasks; for the first time laws of change of the basic geometrical parameters vortical swirls
in the draft tube in a wide range of operating modes of the hydraulic turbines are determined and received
approximations dependences for forecasting pulsations characteristics on the basis of the lead experiments on
modelling hydraulic turbines. Results - the technique allowing with sufficient accuracy to expect and analyze
pulsations of the characteristic in Frencis hydraulic turbines is developed; comparison the forecast characteristics
with results of modelling and natural experiments specifies their satisfactory coordination is enables to define
more precisely a zone of operation of the hydraulic turbines and to use these data in calculations on durability of
elements of the hydrounit; the technique of construction of the peak and frequency characteristic of pulsations of
pressure from several vortical swirls in draft tube Frencis hydraulic turbines of the water-wheel is developed in
view of borders of transition that allows to estimate a level unstability in a wide range of operating modes; on the
basis of experiments in modelling hydraulic turbines on pressures of 100-300 meters are determined dependences
of geometrical parameters vortical swirls in a draft tubes from operating modes that enables to carry out
calculations on forecasting pulsations of pressure; application of various practical actions - lengthened flower the
driving wheel, different designs Frencis of driving wheels with rotary elements, an admission of air under the
driving wheel allows to reduce considerably pulsations of pressure in a sucking away pipe of the water-wheel.
Introduction - has been developed by Hydromachine Machinery Department of NTU " KhPI", OAS "Turboatom”
Kharkov. Branch - power mechanical engineering.
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