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1. YoockoHasleHHsI MPOTOYHUX YAaCTHH PajiiallbHO-0ChOBUX IiIpOTYypOiH Ha OCHOBI MATEMATUYHOTO MOJEJIIOBAHHS iX

€HepreTUYHNX XapaKTeprUCTUK

2. Perfection of flow spaces on basis of mathematical modeling of Francis turbines performances

Pedepar:

1. O6'eKT BOCIiIKEHHS - pOO0YUI ITpoLeC PafialbHO-OCbOBUX IiIPOTYPOIH B Jliarla30Hi OCHOBHUX €KCIIyaTallilHUX
pexxuMiB. MeTa IOCTiIpKeHHS - YA0CKOHAJIEHHS IPOTOYHUX YaCTUH PaliaJIbHO-OCbOBUX TiIpPOTYpOiH HA OCHOBI
MaTeMaTUYHOIO MOJEJIIOBAHHS X EHEPreTUYHMX XapaKTePUCTUK. MeTonu IOCiI>KEHHs! OCHOBaHi Ha
(yHIaAMEHTaJIbHUX MTOJIOKEHHSIX MEXaHiKU PilMHYU Ta ra3dy, METOJlax MaTeMaTUYHOro Ta Pi3UYHOro0 MOJEJII0BAHHS
pobodoro npotecy rinpoTtyp6iH. 1151 No6yL0BY MaTeMaTUYHOI MOJIeJli POOOYOro MpoLecy, aHanidy GOpMyBaHHS
€HEePreTUYHMUX XapaKTEePUCTUK, CUCTEMATHU3Allil i y3araJbHEHHS JaHUX (i3UYHOTO i YMCENBHOTO €KCIIEPUMEHTY
BUKOPHMCTOBYBAJIMCS METOLY TE€OPii po3MipHOCTI. TeopeTHnyHi Ta NPaKTUYHi pe3yJIbTaTH - BUKOPHUCTaHHS
PO3p06JIEHUX MOJeJIeH, aJITOPUTMIB i ix MporpaMHoi peasnisalii, pe3ysbTaTiB pO3paxyHKiB [J1s IPOTHO3yBaHHS
€HepreTUYHMX [TOKA3HUKIB, 6araToBapiaHTHOTO aHaJli3y BIIJIMBY FT€OMETPUYHMX [1TapaMeTpPiB Ha OKpeMi BUIU

rizpaBiiyHUX BTPAT i HA OCHOBHI IapaMeTpH riApoTypOiH, IPOBE€HHS ONTHUMI3al[iiHUX PO3PaxXyHKiB IIpU BUOOPI



TriipoAMHAMIYHMX [1apaMeTPiB B IPOLECi MPOEKTyBaHHS IPOTOYHUX YACTUH PajlialbHO-OCbOBUX TiIPOTYpOiH.
CTBOpEHO KOMILJIEKC NIPUKJIAHUX IIPOrpaMm Jjisl IIPOEKTYBAHHS i po3paxyHKy poO0UYrX KOJIC, a TAKOX IIporpama
PO3paxyHKY IPOrHO3HO] YHiIBepCabHOI XapaKTePUCTUKU IPOTOYHUX YACTUH TrifpoTyp6iH. Po3pobeHi nporpamu
MOXYTb OyTM BUKOPUCTAaHi 4K IpY MPOEKTYBaHHI ripoTypOiHHOrO ycTaTkyBaHHs AJ1 TUX ['EC, mo 6yayloThCs TaxK i
TIpY MOJIEPHI3allii TX, 1O iCHYIOT. [X 3aCTOCYBaHHS 103BOJIE CKOPOTUTU TEPMIHY POEKTYBAHHS, 3MEHIIUTH
00'eM HayKOBO-JOCJiTHUX i IPOEKTHUX POOIT, MOJIMNIIUTH SIKICTh pO3pOOOK IPOTOYHUX YACTHH. Pe3ysibTaTu
IyceprauiiHoi po6otu 6ynu Bukopuctadi B HIP mixx HTY "XTIII" i 3aBogoM Baskkoro mamnHooyayBaHHs BHEL (M.
Bomnan, Ingis) npu npoekryBanHi [EC Kamenr. HoBu3Ha - ficTas oganblinil PO3BUTOK METOJ, aHAJII3y
€HepreTUYHNX XapakTepUCTUK pafiaIbHO-0ChOBUX IiIpOTYpOiH, 110 J03BOJIsIE BCTAHOBUTH B 6€3po3MipHiil popmi
CTPYKTYPY (PYHKLiOHAIbHOI 3aJ1€5KHOCTI riipaBiiuHMX BTPAT y poO0YOMY KOJIECi Bifi rigpoinHaMiyHUX TapaMeTpiB
PELIITOK i y3araJbHEHNUX PEKMMHUX N1apAMETPiB; BIEpIle PO3po6JsIeHa y3araaibHeHa MaTeMaTU4HA MOJEJb
pob0oyoro npoliecy paniaJbHO-0ChOBUX IiTpoTyp6iH, 0 Binobparkae 3arajibHi 3aKOHOMIPHOCTiI pO60YOTO IPOLECY B
MIPOKOMY Jiana3oHi 3MiHM MBUAKOXIZHOCTI i € OCHOBOIO 1715 yIOCKOHAJIEHHS ITPOTOYHOI YACTUHU 1 3aCTOCYBaHHS
METO/IiB OIITUMIi3allii; O6I'PyHTOBAaHO HOBUIA MiAXiM OJ1s1 cucTeMaTu3alii i y3araabHeHHS JaHUX (Pi3uyHOro 1
YUCEJbHOTO €KCIIEPUMEHTY PO BIUIUB FT€OMETPUYHUX [TapaMeTpiB IPOTOYHOI YACTUHU HAa €HEPreTUYHi NOKa3HUKU
pazianbHO-OChOBUX TiAPOTYPOiH; HicTaja MONaJbIINi PO3BUTOK TEOPis poO0YOro MPOLECy B HAIIPSIMKY
IOCJIiI)KeHHSI 3aKOHOMIPHOCTE! KIHEMAaTUYHUX | €eHepreTUYHUX XapaKTepUCTUK pafiialbHO-0ChOBUX TiPOTYpPOiH ¥
IIMPOKOMY Aiana3oHi 3MiHM mBUAKOXigHOCTI. CTyNeHb BIPOBaIpKeHHS - Kadenpa rigpomamun HTY "XIII", 3aBog,

BaXXKoro mamuHo6yaysaHHsa BHEL (M. Bo-nas, IHpis). [amy3b BUKOPUCTaHHS - €HepreTUYHe MallMHOOYIyBaHHS.

2. Object of research is a working process of Francis turbines in the range of the basic operating modes. The
purpose of research is perfection of flow space of Francis turbines on the basis of mathematical design of its power
descriptions. Methods of researches are based on the fundamental laws of mechanics of liquid and gas, methods of
mathematical and physical design of working process of hydroturbines. For the construction of mathematical
model of working process, analysis of forming of power descriptions, systematization and generalization of
information of physical and numeral experiment the methods of theory of dimension were used. Theoretical and
practical results are the use of the developed models, algorithms and their programmatic realization, results of
calculations for prognostication of power indexes, multiple analysis of influence of geometrical parameters on the
separate types of hydraulic losses, leadthroughs of optimization calculations at planning of flow spaces of
hydroturbines. The complex of the application programs is created for planning and calculation of runners, and
program of calculation of perfection universal description of flow space of hydroturbine. The developed programs
can be used both for planning of hydroturbine equipment for again built hydroelectric power plant and during
modernization of existing. Their application allows to reduce the planning terms, decrease the volume of research
and project works, improve quality of developments of flow space. Dissertation job performances were used in
research work between NTU "KHPI" and factory of heavy engineering of BHEL, Bhopal, India at planning HPP
Kameng. Novelty - the method of analysis of power descriptions of Francis turbines, allowing to set in a
dimensionless form the structure of functional dependence of hydraulic losses in a runners from the
hydrodynamic parameters of grate and generalized regime parameters, got further development; the generalized
mathematical model of working process of Francis turbines, reflecting general conformities to law of working
process in the wide turn-down of high-speedness and being basis for perfection of flow space and application of
methods of optimization, is first developed; new approach is grounded for systematization and generalization of
information of physical and numeral experiment about influence of geometrical parameters of running part on the
power indexes of Francis turbines; the theory of working process got further development in the direction of
research of conformities to law of kinematics and power descriptions of Francis turbines in the wide turn-down of
high-speedness. Degree of introduction - has been developed by Hydromachine Machinery Department of NTU
"KhPI", factory of heavy engineering of BHEL, Bhopal, India. Industry of application - power mechanical
engineering.
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