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Pedepar:

1. O6'eKT BOCIiIKEHHS - a€POJMHAMIYHI IIpoLjeCcH B HAIIPSIMHUX PElIiTKax TypOoMallnuH. MeTa OOCTiIyKeHHS -
pPO3po6Ka METOAMKM ITPOEKTYBAHHS a€POAMHAMIYHO JOCKOHAJIMX HAMPABJISIOUMX anlapaTtiB OCbOBUX TYpPOiH HIJIIXOM
onTuMmizatii npodisnio i BapitoBaHHS 110oro GOpMH B3[I0BX BUCOTH PELIITKY Ta OJAJIbIINM ITPOEKTYBaHHIM
MEPUiOHAJIBHOTO 00BOy. MeTonu nociipkeHHs: Po3paxyHKOBO-TEOPETUYHI METOIM NOCIiKEHHS Tedii B
TypOiHHUX PeLliTKaX [PYHTYIOTbCS Ha (PyHIAMEHTAIbHUX IOJIOKEHHSIX Teopii rigporazoguHamMiky. ONTHMaIbHA
KOHCTPYKIIisl TypOiHHOI peliTky Bu3Havyasacs 3 BAKOPHUCTAHHIM Teopii IJIaHyBaHHS €KCIIePUMEHTY 3 GOPMaJIbHOIO
MakpoMmoJesto nigsuieHoi TouHocTi Ta KII - nocsinoBHicTIo. Xapakrep Tevii IOTOKy B TYpOiHHUX pelliTKax, a
TaKOX MOro XapaKTepUCTUKU BU3HAYAJINCS 3 BUKOPUCTAHHSIM METOJiB 00YMCIIOBaIbHOI rifpoaunamiku (CFD).
[Tobynosa mogeneit ajst CFD - po3paxyHKiB 3[1i/ICHIOBAIOCS 32 JJOIMTOMOTOI0 TBEPAOTIILBHOIO TPUBUMIPHOTO

KOMIT'IOTEPHOTI'O MOZIeJIIOBaHHS. TeopeTHyHi i IpakTUyHi pe3ysibTaTu: po3pobiieHa MEeTOAMKA [IPOEKTYBaHHS



aepoIMHAMIYHO IOCKOHAJIMX HAIIPaBJISIIOYMX allapaTiB OCbOBUX TYPOiH LIISIXOM ONTUMI3alii popmu npodinis
B3[I0BXX BUCOTH JIOTIATKU Ta NepudepiiHOro MepuioHasbHOro 06BOy MiXKJIOIIaTKOBUX KaHasiB. HoBu3Ha: #icTaB
[IO/IQJIBIIOTO PO3BUTKY METOJ, aHAJIITUYHOTO [IPOEKTYBaHHS Ta ONTUMi3allii NpodiniB TypOiHHMX JIONATOK 3
BHMKOPHMCTaHHSIM KpUBUX Be3be, KyOiuHUX iIHTEPNOJISILiHUX CIIJIAMHIB i CTeNeHeBUX MOJIIHOMIB, 10 3a6e3nedye
CTBOPEHHS a€pOIMHAMIYHO IOCKOHANIUX TYPOiHHUX rpodiniB. OTprumMara nogaabnil pO3BUTOK 0OY10Ba
dopmanbHux Makpomogesnei (OPMM) Ha OCHOBI TOBHOTO KBaJIpaTUYHOTO IOJIIHOMY, 11O JO3BOJISIE 3 BEJIUKOIO
TOYHICTIO ONIUCYBATH MOJIMOJANbHI (PYHKLI 17151 aTpoKCHMallii IOKa3HUKIB SIKOCTi Ta PYHKLIOHAJIbHUX OOMEKEHb
TypboMalnH. Briepiie po3po6seHo MeToq, onTuMisauii nepudepiiiHux MepuaioHaJIbHUX 00BOJiB HAITPSIMHUX
pelIiToK TypOiHHUX CTyIEHiB i3 3acTocyBaHHsIM CFD - po3paxyHKiB, 1110 3a6e3eyuye 3HDKeHHS iHTerpajbHuX
aepojyHaMiyYHUX BTpaT. Briepie nokaszaHo BIJIMB po60Yoro Tijsia Ha GopMy onTUMasbHUX npodinis. CTymiHb
BIIPOBaKeHHS: Kadenpa TypbiHo6ynysanusa HTY "XIII", TIAT "Typ6oatom”, M. XapkiB. Cpepa BUKOPUCTAHHSI:
Typ6iHOOYIyBaHHSL.

2. Research object is the aerodynamic processes in the nozzle cascades of turbomachines.The purpose of research
is development of design technique of the aerodynamically perfect axial turbine nozzle cascades using
optimization of the profile and the variation of its shape along the height of the cascade and the followed by design
of the meridional shape.Research methods: Computational and theoretical methods of research in the turbine
cascades are based on the fundamental positions of the theory of fluid dynamics. Optimal design of turbine
cascade was determined using design of experiment theory with a formal metamodel of high accuracy and BS -
sequence. The flow structure in the turbine cascades, and its characteristics were determined using methods of
computational fluid dynamics (CFD). Models for CFD simulations are obtained using a solid-state three-
dimensional computer modeling.Theoretical and practical results: the technique of design of the aerodynamically
perfect axial turbine nozzle cascade using optimization of the profile shape along the height of the blade and the
peripheral meridional contour of the flow path is developed.Novelty: it was further developed the method of the
analytical design and optimization of turbine blades profiles using Bezier curves, cubic interpolation splines and
exponential polynoms, which provides a perfect aerodynamic turbine profiles. It was further developed the
construction of the formal meta models (FMM) on the basis of complete quadratic polynomial, which allows to
accurately describe multimodal function to approximate the quality of performance and functional limitations of
turbomachines. For the first time the method of the optimization of the peripheral meridional contours of turbine
stage nozzle cascades using CFD simulations, providing integrated reduction of the aerodynamic losses is
developed. For the first time the effect of the working fluid to the form of optimal profiles is shown.Degree of
implementation: Department of turbine NTU "KPI", PJSC "Turboatom", Kharkov. Scope of use: turbine
construction.
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