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1. Po3po6ka MeTozy MpOrHo3yBaHHS XapaKTePUCTUK TypOiHM Ha OCHOBI €KCIIEPUMEHTAIbHOTO MO/ IIOBAaHHS

ra3ofyHaMi4HUX IIPOLECIB

2. Devising a method of prediction of the turbine characteristics on the basis of experimental simulation of the gas
dynamic processes.

Pedepar:

1. O6'eKT mOCIiIKEHHS - aepOoJMHaMiyHi [Ipoljecy B IPOTOYHI YacTUHI TypOoMaumnHu. MeTa AOCiIpKeHHS -
PO3poOKa METOy IPOTrHO3YBaHHSI XapaKTE€PUCTUK TypOiHH, 1110 6a3y€eThCs HAa €eKCIIEPUMEHTATIbBHOMY MOJIEJII0BaHHI
ra3oJMHaMiuYHUX MIPOLECIB Y KUJIBLIEBUX PEIIiTKax TypoiHu. MeToay NOCIiIKeHHS - pe3yJbTaTy AUCepTallii
0a3yl0TbCs Ha JJAHMX KJIACUYHOTO a€POJIMHAMIYHOTO €KCIIEPUMEHTY. TeopeTnyHi Ta MpaKTU4YHi pe3yAbTaTH.
TeopeTuyHi oys0>XKeHHs 6a3y0ThCsl HAa QyHIaMEHTaIbHUX OCHOBAaX ra3oJMHaMiKy, TEOpii peliToK TypooMalivH Ta
YMCEeJIbHAX MaTeMaTUYHUX METOAax. [ JOCTiIKEeHHS abCOIIOTHOIO Ta BiTHOCHOTO PyXy po604oro Tina
BUKOPUCTOBYIOTbCSI PiBHSIHHS 30€pe>Ke€HHS eHeprii, Ipolecy i Hepo3puBHOCTI. TabM4HI eKClIepUMEHTabHI JaHi

arpoOKCUMOBAaHI aHaJITUYHUMU QYHKIIISIMM Ha OCHOBI METO/y HalIMeHIINX KBaApaTiB. [I71s1 po3B'si3aHHs 3a1a4



IOIIYKY €KCTPEMYMiB (PYHKLiNl BUKOPUCTAHO 0€3YMOBHI METOIIM HEJIIHIITHOrO NporpaMyBaHHsl. [IpakTuyHe
3HAYEHHS OJleP>KaHUX PEe3YJIbTATIB AJ1g TypOiHOOYIyBaHHS I0JIAra€e y PO3poOLi IPUHUUIIB MTPOEKTYBAHHS COIJIOBUX
PELIiTOK /1151 OOCJIiI)KeHHsI HEPiBHOMIPHOI Teuii nepey po60ynMM KOJI€COM MOBITPSHOI TypOiHY; KiflblI€BOTO
pazianbHOrO AUdy30pa, SIKUM T03BOJIsIE OTPUMYBATH XapaKTEPUCTUKY KiJIbLIEBOI COIJIOBOI PELIITKM Ha HAI3BYKOBUX
peXXrMax Ipy BiJTHOCHO HEBUCOKII BeJIMYMHI CTyIEHsI CTUCHEHHS KOMIIpecopa. Po3po671eHO0 KOHCTPYKILil0 po6040i
IiJISTHKY eKCIIepMMEHTaJIbHOI IOBITPSIHOI TypOiHM, sIKa J03BOJIsI€ BUPIlyBaTH IIKMPOKE KOJIO ITPOGIIEM, SIK TypOiHU B
peasizoBaHa y BUIJIS IaKeTa IpUKJIagHux nporpam ajs [IEOM, mo cyTTeBO CKOPOYy€e TEPMIHU Ta SIKiCTb
IIPOTHO3YBAHHS XapaKTEPUCTUK ra3oBoi TypOiHu. PO3po6eHni MeTO ] IPOrHO3yBaHHS XapaKTEPUCTUK ra30BOi
TypOiHU MOXKe OYTH PEKOMEHIOBaHUIA 1J1s1 3ACTOCYBaHHSI B aepOJMHaMIYHUX J1abopaTopisix TypOiHHOTO Npodito.
PesysnbTaTy foCigKeHb BUKOPUCTaHI IPYU IPOEKTYBAaHHI Ta aHasli3i po60TH NPOTOYHUX YAaCTUH ra30BUX TYpPOiH B
Me>Kax HayKOBO-TexHiYHOro cniBpobitHuTea HTY "XI1I" 3 komnanieto Camcynr TexsiH (Pecry6sika Kopest) Ta y
HaBYaJIbHOMY Ipoleci Kadenpu Typ6inodyayBanHsa HTY "XI1I". HoBusHa - Brepiue po3po6aeHO METO ] BU3HAYEHHS
XapaKTEPUCTUK BUCOKOTEMIIEPATYPHOI i BUCOKOOOEPTHOI ra30B0i TypOiHU, OCHOBOIO SIKOTO € PE3YJIbTaTU
AepOIMHAMIYHUX €KCIIEPMMEHTAJIBHUAX JOCIiIKEeHb POOOYOTro KoJjleca 3i IITATHOIO Ta CHEeLiaIbHUMU JOIOMIKHUMU
COIIJIOBUMHU peIliTKaMy IIPU IIOMipHUX TeMIIepaTypax, CTYIleHi PO3IMKUPEHHs], YaCTOTax 00epTaHHs Ta IOTY>KHOCTI
rigporasbma; ofiepskaa NoJajblni PO3BUTOK METOJMKA €KCIIEPMMEHTAIbHOIO BU3HAYEHHS a€POAVHAMIYHNAX
XapaKTEPUCTUK TPAHC3BYKOBUX KiJIbLIEBUX COIIJIOBUX PELIITOK 32 YMOB CIIiJIbHOI pO6OTU 3 PEryIbOBAaHUM
IV(PYy30pPHUM €JIEMEHTOM, IO JO3BOJISIE OLePKyBaTH BUCOKI HAI3BYKOBI IIBUIKOCTI [IPY BiTHOCHO HEBUCOKOMY
CTYIIE€Hi CTUCHEHHS KOMIIPECOPHOI'O YCTAaTKYBaHHSI; O€PKaJi NOAAJILIINKA PO3BUTOK METOIVKY BU3HAYEHHS
BILJIMBY II€PiOAMYHO HECTAL[iOHAPHUX NIPOLECIB i BEJIMYMHU pafiajbHOTrO 3a30Py Ha iHTErpasibHi BTPATh B pOOOYOMY
KOJIeCi ra30B0i TypOiHM B MIMPOKOMY Aiarna3oHi pexxumMiB po6otu. CTyNiHb BIPOBAJKEHHS - Kadenpa
Typ6iHoOynyBanHs HTY "XI1I", kommnaniss CamcyHr TexBin Pecny6sika Kopes. ['any3b BUKOpUCTaHHS -
TypOiHOOYIyBaHHSI.

2. Object of research - the aerodynamic processes in a flow path of turbomachinery. The purpose of the research is
devising a method of prediction of the turbine characteristics on the basis of experimental simulation of the gas
dynamic processes in annular turbine cascades. Methods of research - the results of the thesis is based on data
from the classical aerodynamic experiment. The theoretical propositions are based on the fundamentals of gas
dynamics, theory of turbomachinery cascades and numerous mathematical methods. To research the absolute and
relative motion of the working fluid used energy equations, continuity and process equations. Tabulated
experimental data by analytic functions on the basis of the least-squares method are approximated. To solve the
problems of finding extreme of functions used unconditional methods of nonlinear programming. The practical
significance of the results for the turbine is to develop design principles the nozzle cascades for the research of
non-uniform flow before air turbine rotor cascade, an annular radial diffuser, which allows to obtain
characteristics of the annular nozzle cascade in supersonic mode at a relatively low value of compressor
compression degree. The experimental air turbine workspace design, which allows us to solve a wide range of
problems such as the whole turbine, and its annular cascades separately, is developed. The characteristic
prediction method, which is implemented as a software package for the PC, which significantly reduces the time
and the quality of predicting the characteristics of the gas turbine is developed. The developed method for
predicting the characteristics of the gas turbine can be recommended for use in turbine aerodynamic laboratory.
The research results are used in the design and analysis of gas turbines flow path in the scientific and technical
cooperation NTU "KhPI" with the company Samsung TechWin (South Korea) and in the study process turbine
department of NTU "KhPI". Scientific novelty - for the first time the method of characteristics definition for high
temperature and high speed gas turbine was developed, based on the results of aero-dynamic experimental
research of rotor cascade within its own nozzle cascade and special additional ones at medium temperatures,
expansion ratios, frequencies of rotating and hydro-brake power; the methodology of aero-dynamic supersonic
nozzle cascades characteristics experimental definition was further evolved within the conditions of their mutual
work with a diffusor element, which allows to reach high supersonic velocities at relatively low pressure level of



compressing equipment; the influence defining method of periodically non-stationary processes and tip clearance
size on the integral losses in gas turbine rotor cascade in a wide range modes. Degree of introduction - Turbine
Building Department NTU "KPI", Samsung TehWin Company, South Korea. Industry of application - the turbine
building.
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