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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PYOPHK: 55.37.29

Tema guceprauii:
1. O6epHeHa aepofyHaMiyHa 3a7ja4a JJ1s1 ONITUMAaJIbHOTO IIPOEKTYBAHHSI KijIblIeBUX IUQY30pHUX KaHAiB

Typ6bOMalnH

2. Inverse problem for aerodynamic optimal design of turbomachinery annular diffuser ducts

Pedepar:

1. O6'eKT moCHimpKEeHHs -~ aepOoIMHaMIYHi ITpo1iecy B IPOTOYHIM YacTHHI TypOoMaHu. MeTa OOCTiIKeHHS - 1JIs
PO3paxyHKy BicecMeTPUYHOI Teuil B udy30pHUX KilbLIeBUX KaHajax TYpOOMaIINH PO3pOOUTH METOJ, PO3B'sI3aHHS
npsiMoi Ta 06€pHEHOI aepoAMHAMIUHUX 3a/a4, SKUI BpaXOBYye OCOOJIMBOCTI OpraHizallii 004MCIII0BaIbHOTO NIPOLECY
ONTMMAaJIbHOTO IIPOEKTYBAHHS NepexifHuX i BUXigHux nudys3opi. MeTonu NOoCaigKeHHs: po3paXxyHKOBO-
TEOpPeTUYHI MeTOIY NOCiIKeHHs Tedii IOTOKy B KibLieBUX Audy3opax TypboMairH 6a3yloThCs Ha
dyHIAMEeHTaJIbHUX OCHOBAaX ra30[lMHAMIKU Ta YUCEJIbHUX MaTeMAaTUYHUX MeToJaxX. TeopeTuyHi i mpakTuyHi
Pe3yJbTaTU: PO3POOIEHO METO] PO3B'SI3aHHS MPSIMOI Ta 00€PHEHOI aepoAMHAMIYHUX 33724 JJ1s1 KiJIbLIEBUX
Iry30pHUX KaHAJIiB IPOTOYHUX YACTHH TYpOOMAIINH, SIKAI CTaB OCHOBOIO OIITUMAJIbHOTO ITPOEKTYyBaHHS

I1(]y30piB; BUKOHAHO ONITUMAaJIbHE IIPOEKTYBAHHS KiJIbL[€BOro AU y30PHOro KaHaily 3i CTylleHEeM PO3IIMPEHHS i



reoMeTPUYHUMU NIapaMeTPaMu, XapaKTePHUMU 17151 BUXiIHUX AU(Y30piB KOMIPECOPIB i ra30BUX TypOiH, B
pe3yJbTaTi 4oro 3abe3reyeHi Ik HU3bKUil piBeHb KoedillieHTa MOBHUX BTPAT Ta 6€3BiIpUBHUI XapaKkTep Teuil, Tak i
3MeHuIeHHs Ha 20% 0cbOBOro rabapuTy B IIOPiBHSIHHI 3 IEPENOTPUBHUM AU(PY30POM, 110 MA€E NPSMOJIiHINHI
06BoaM. HoBM3HA:BIIEpIIE 3aIIPOIIOHOBAHO YMCEIbHUI METO, SIKUI 103BOJIsIE PO3B'SI3yBaTH NIPSIMY Ta 0O€pHEHY
aepoaVHaMIiYHI 3a7a4i [J151 BICECUMETPUYHOI Tedii B KiJIbLIEBUX KAHAJIAX 3 €IUHOI METOL0JIOTIYHOI I03ULLii IIpy
0/IHAaKOBIi} TOYHOCTI pe3yJIbTaTiB; BIleplile Ha OCHOBI 06epHEeHO] aepouHaMiqHOi 3a51a4yi po3p00I€HO METOAUKY
OITHMAJIHOTO TIPOEKTYBaHHS 06€3BiIpMBHUX Ki/IbL[€BUX AUQPY30PHUX KaHAJIB i3 3a[laHUMU CTyIIEHEM PO3LINPEHHS,
pazianbHUM i ocboBUM rabapuramu. Ctyninb ynposamkenss: [TAT "TYPBOATOM", (m. XapkiB), kadenpa
Typ6iHoOymyBanHs HTY "XI1I" (M. XapkiB). Cpepa BUKOPUCTAHHS: TypOiHOOYAyBaHHS.

2. Research object - the aerodynamic processes in the turbomachine flow part. The purpose of dissertation - for
the calculation of axisymmetric flow in the annular diffuser channels of the turbomachinery design method for
solving direct and inverse problems of aerodynamics, which takes into account the organization of computing
processes for solving problems of optimal design of transition and exhaust diffusers. Methods: computational and
theoretical methods of research stream flow in turbomachinery annular diffusers based on the fundamentals of gas
dynamics and numerical mathematical methods. Theoretical and practical results: developed solution method of
direct and inverse aerodynamic problems for annular diffuser channels of turbomachines setting, which became
the basis for the optimum design of diffusers; completed the optimum design of the annular diffuser channel
having a degree of expansion and geometrical parameters typical for the exhaust diffuser of compressors and gas
turbine, thereby provided low coefficient of total losses and unseparated flow pattern and 20% decrease of the
axial dimension compared to prior to separation diffuser with straight outline. The novelty: for the first time was
proposed numerical method which allows to solve both direct and inverse aerodynamic problem for axisymmetric
flow in the annular channels with a single methodological position with the same accuracy of the results; for the
first time was developed optimal design method of unseparated annular diffuser channels with given degree of
expansion, radial and axial dimensions based on inverse aerodynamic problem. Degree of the implementation:
PJSC "Turboatom", Ukraine (Kharkiv), the department of turbomachinery NTU "KHPI" (Kharkiv). Use: turbine

construction.
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