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V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTHYHHUX PYOPHK: 55.37.29.15

Tema gucepranii:
1. AepoguHamiuHe yIOCKOHAIEHHS JIONATKOBUX anapariB TypOOMAIIMH Ha OCHOBI OOEPHEHUX 3a/1a4.

2. Aerodynamic improvement of turbo-machine blade cascades on the basis of inverse problems

Pedepar:

1. O6'eKT mOCIiIPKEHHS - aepOJMHaMIyHi [Tpoljecy B IPOTOYHIN YacTUHI TypooMamuuu. [IpenMeT NoCiiKeHHs -
ra3oMHaMiuHi XapaKTepPUCTUKU JIONIATKOBUX anapartiB. MeTa JOCIiI>)KeHHs - PO3p0o6Ka METOAY PO3B'sI3yBaHHS
npsimoi Ta 06epHEHO] 3a7a4 /1711 PO3PaXyHKY Tedii Ha JOBIibHIN BicECMMETPUYHIl NOBEPXHi Tedii y MDKJIONATKOBUX
KaHaJlax pelLliToK, KU ypaxoBye 0COOJIMBOCTI OpraHisallii po3paxyHKOBOTO IIPOLeCy B 3a/ia4ax ONTUMAIbHOTO
IIPOEKTYBaHHS PELITOK . TeopeTnyHi Ta IpakTU4Hi pe3ysbTaTy - pO3p0o06JIEHO METO], 111 PO3PaxyHKy Teuii Ha
IOBLNBbHIN BiCECUMETPUYHIN TOBEPXHI Y MDKJIONATKOBUX KaHAJIaX PELIITOK, SIKUM yPaxoBye OCOOJIMBOCTI OpraHisariii
PO3PaxyHKOBOTO MIPOIECY B 3a7ja4ax ONTHMaJIbHOTO IIPOEKTYBAaHHS COIJIOBUX Ta POOOYMX PELIiTOK TYpOOMAIINH;
PO3p006JIEHO KOMIIJIEKC KOMIT'IOTEPHUX NTPOrpam Jj1s1 PO3PaxyHKy Tedii B Mexkax Npsmoi i o6epHeHoi 3aa4 Ta Jj1st
PO3B'sI3yBaHHS 3371a4i OIITUMAJIbHOIO IPOEKTYBAHHS PEIIITOK TypOOMAaIINH 3 YPaxyBaHHIM NPOPINbHUX Ta
KiHI|€BUX BTPAT; CTBOPEHO HOBUI1 IPO(isb 3 BEJIMKUM KyTOM [1I0BOPOTY IIOTOKY J1S1 POOOYMX PEIIITOK MOTYKHUX

napoBux Typ6iH. HoBr3Ha - BIeplie 3aIIpOIIOHOBAHO METO, SIKUI [103BOJISIE PO3B'SI3yBaTH SIK 00EpHEHY, TaK i Ipsamy



3a1ad4i AJ1s Tedii Ha JOBIJIbHIN BiCECUMETPUYHIN IOBEPXHI T€Uil, BUXOIS4U 3 €IUHOI METOLO0JIOTIYHOI ITO3ULLi, i
3abe3revye OJHaKOBO TOYHICTh pO3B'sI30K 000X 33724, BIEpIle Taki obepHeHa Ta IIpsMa 334adi po3aisieHi Ha
He3aJeXXHi 0fiHa BiJ, OJJHOI OKpeMi if3azadi, ki MoXKHa po3B's13yBaTU B Oy/ib-sKill [1OCIiOBHOCTI a0 0JHOYACHO,
110 3a6e3evyye MOXKJIMBICTb KOHTPOJIIOBATU OKPEMi JiISIHKY JIONATKY, sIKa IPOEKTYETbCSI, 3 TOYKU 30pY MilIHOCTI Ta
TEXHOJIOTIYHOCTI, Ta O3BOJISIE 3HAYHO CKOPOTUTH Yac IIPOEKTYBAaHHS; OKpeMi mifzanadi npsamoi Ta obepHeHoi 3a1a4
PO3B'SI3yI0TbCSI METOIaMU HEJIiHIHOTrO IIPOrpaMyBaHHs, SIKi He BUMaraloTh 36epiraHHs1 iCTOTHUX O0CsTiB
iHgopmallii; BU3HaYEHO BIJIMB [TAapaMEeTPiB Tedii y MiXKJIONIAaTKOBOMY KaHali, HAxX1Jy I10BEePxHi Tedii Ta o6epTaHHs
PEeLIiTKY Ha TeOMETPUYHI XapaKTePUCTUKYU NPOQifiB; po3p0o6I€HO METOAUKY ONTUMAJIBHOTO TPOEKTYBAHHS
pelIiToK IpodiiB 3 BEJIMKUM KYTOM IIOBOPOTY IIOTOKY 32 YMOB OOMeE KEeHb SIK Ha MIIJTHOCTHI XapaKTepUCTUKU
npodiniB, Tak i Ha BeIM4MHY KoedilieHTa NpodinbHUX BTpat pewiTku. CTyneHb BIPOBaIKeHHs - Kadenpa
Typ6iHOOymyBanHs HTY "XIII", BAT "Typ6oatom". ['any3b BUKOPMCTAaHHS - MAIIMHOOYIyBaHHSI.

2. Research object - aerodynamic processes in flowing pass of turbo-machine. Objective - the gas-dynamic
descriptions of the blade cascades. Research purpose - the development of method for the solution of direct and
inverse problems of flow in cascades of turbo-machines in a layer of variable thickness at the axisymmetric stream
surface, which takes into account the features of organization of calculable process in the optimal design
problems. Theoretical and practical results - the method for the solution of direct and inverse problems of flow in
cascades of turbo-machines in a layer of variable thickness at the axisymmetric stream surface is developed; it
takes into account the features of organization of calculable process in the optimal design problems of nozzle and
rotor cascades of turbo-machine; the computer programs for the calculation of flow within the limits of direct and
inverse problems and for the solution of the optimal design problem of cascades taking into account the profile
and second losses is developed; the new profile for high-deflection cascades of power steam-turbines is created.
Novelty - it is developed the method that allows to solve both the inverse and direct problems for the flow on an
arbitrary axisymmetric stream surface based on a single methodological position; it provides the same accuracy of
results for both problems; direct and inverse problems are divided into separate sub-problems that can be solved
in any sequence or at the same time; it provides the ability to control some parts of the designed blade in terms of
strength and processability and can significantly reduce design time; separate sub-problems are solved by
methods of non-linear programming, which do not require storing significant amounts of information; the
technology of optimal design for high-deflection blade cascade is developed; blade cascade of power high pressure
steam turbine is designed with wavy contours of blade profiles; the second losses in the blade cascades with such
designed profiles was much lower than with atlas profiles usage. Degree of the implementation - Turbine
Department of NTU "KhPI",VAT "Turboatom". Industry of the use - engineering.
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