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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 55.39.39.37

Tema gucepranii:

1. TlinBuimeHHs1 epeKTUBHOCTI POOOTH BifjlIEHTPOBOTO KOMIIPECOPA IUISIXOM ONTHAMI3allii BXiHOTO PETYJII0I04Y0Tro
amaparty

2. Improving the efficiency of the centrifugal compressor by optimizing the variable inlet guide vanes

Pedepar:

1. O6'eKT BOCHIIKEHHS - Fa304MHAMIUHI ITPOLIECH Y BXiTHOMY PEryJI0I0UOMYy anapari i IpocTOpOBOMY pob604oMy
KOJIeCi BiILleHTPOBOTO KoMIIpecopa. MeTa JoCliIpKeHHs - po30y10Ba TEOPETUYHMX OCHOB Ta IPAKTUYHA peaisallis
ONTMMAaJIbHOTO IIPOEKTYBAHHS BXiJHUX PETYJIIOI0YMX allapaTiB 3 ypaxyBaHHSIM 3MiHHUX PEXKUMIB €KCITyaTalii
BiILIEHTPOBUX KOMIIPECOPiB. MeTOIM JOCII)KEHHS: METOAU aHAIITUYHOTO ITPOQiIIOBaHHS, 00UUCIIIOBAIbHOI
rigporazogyHaMiky, 6J109HO-iepapxiYHUI NiJXif, 10 IPOEKTYBAaHHS, TEOPis MJIaHYBaHHS €KCIIEPUMEHTY i METOIU
IIOIIYKOBOI onTuMizanii. TeopeTuyHi i IpakTU4HI pe3yIbTaTy: BUKOPUCTAHHS PO3POOJIEHOr0 METOAY [10€JIeMEHTHO]
ONTMMi3allii [JIs1 IPOEKTYBaHHS CY4aCHUX BXi[JHUX PETYJIIOI0YMX allaparTis, IO LO3BOJIUTD MiBULINTY €HEPTeTUYHI
[TIOKA3HMKY BifJEHTPOBUX KOMIIPECOPIB 3 YpaxyBaHHAM iX MOXKJIMBUX PEXXUMIB eKcItyarauii. CTBOpeHi
napaMeTpUYHi KOMITIOTEPHI MOZEli BXiIHOTO PEryJII0I0UOro anapary Ta IpoCTOPOBOr0 po60Yoro Kojieca MOXyThb

BHUKOPHCTOBYBATHUCS 11 JOCJII)KEHHS ra304MHAMIYHUX IIPOLECIB B OIOHUX KOHCTPYKLisiX. HaykoBa HOBU3HA:



BIIepLIE [IpY BUOOPi reOMETPUYHMX IapameTpiB cuctemu BPA y po3po6iieHill MeTo ML BpaxoBaHi IMOBipHi
pekuMu pobOTH BifjlIeHTPOBOTO KOMIIPECOPa; BIleplle B KOMIIpecopoOylyBaHHI pO3BUHEHO MiAxis 1o onTuMizanii
cucremu BPA, sikuil noesiHye 6j104HO-iepapXiuyHUI MifgXif, TEOPito NIJIaHYBAHHS €KCIIEPUMEHTY Ta PO3PaxyHKHU Y
nporpamHux CFD-komMIiekcax, o J03BOJIMIIO CYyTTEBO CKOPOTUTU Yac NPOEKTYBAHHS Ta 3a0€3ME€YUTH BUCOKY
TOYHICTh PO3PaxXyHKYy; BIIE€pIle 3aIIPOIIOHOBAHO aHATITUYHE IPOQiII0OBaHHS J0MaTKOBOI cuctemu BPA 3
BHUKOPHCTaHHSIM KpuBUX bes’e, sike 3a6e3reuye BUCOKY MHYUKICTb i MiHIMaJIbHY KiJIbKiCTb (POPMOYTBOPIOIOYUX
IapaMeTpiB, HEOOXiIHUX 7151 IPOEKTYBAHHS CUCTEMU;BIIEPLIE [JIs1 Pi3HUX 3aKOHIB 3aKPYTKHU IIOTOKY Ha BXOZi
BCTAHOBJIEHI MeXi (PaKTUYHOTO PEryII0BaHHS GiIs1I3ByKOBOTO IPOCTOPOBOTO pOO0YOro KOJeca BiiLLlEHTPOBOTO
KOMITPECOPA;Ha OCHOBI YMCEJIbHUX €KCIIEPMMEHTIB, OTPMMAaHi HOBI JJaHi MO BIJIMBY KyTa YCTaHOBKU JIOIATKOBOI
PELIiTKY, sIKa CKJIaJA€ThCs 3 CUMETPUYHUX NIPodiiB, Ha ii onTUMasnbHi reomeTpryHi napamerpu. CTymiHb
yIPOBaIKEHHS: Kadenpa TexHiyHoi ternodpizuku Cym1y, TOB "TPI3" JITH, m. Cymu. Cepa BUKOPUCTAHHSI:
KOMITPECOPOOYAyBaHHSL.

2. Research object: gasdynamic processes in inlet guide vanes and threedimensional impeller of centrifugal
compressor. The purpose of research is development of theoretical foundations and practical realization of
optimal design of variable inlet guide vanes taking into account the variable modes of operation of centrifugal
compressors. Research methods: analytical profiling methods, methods of computational fluid dynamics, block-
hierarchical approach to the design process, the theory of design of experiment (DOE) and search-optimization
techniques. Theoretical and practical results: the practical significance of the results for the compressor industry
is to use the method developed part-to-part optimization for the design of modern inlet guide vanes that will
improve the energy performance of centrifugal compressors in view of their possible modes of operation.
Computer parametric model of inlet guide vane and threedimensional centrifugal impeller, together with the
numerical simulation of the procedure may be used for studying dynamic processes in these constructions taking
into account additional factors. Novelty: for the first time in the selection of geometric parameters of IGV in the
developed technique part-to-part optimization takes into account the possible modes of operation of the
centrifugal compressor; for the first time in compressor developed approach to system optimization IGV that
combines block-hierarchical representation of the design process, the theory of experiment planning and
calculations in CFD-software, which will significantly reduce design time and ensure accuracy of calculation; first
proposed analytical profiling the shape of IGV using Bezier curves, which provides high flexibility and minimal
shaping parameters necessary for the design of the system; the first time for the various laws swirl flow at the
entrance set the limits of the actual spatial regulation transonic centrifugal compressor impeller; based on
numerous experiments, new data on the effect of the angle of the blade installation lattice consisting of symmetric
profiles at its optimum geometric parameters. Extent of introduction: Department of Technical Thermophysics
Sumy State Ubiversity, "TRIZ" Ltd., Sumy. Areas of use: compressor construction areas.
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