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Moga guceprariii:
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Tema guceprauii:
1. AepoprHaMigyHa ONITUMI3allisl TPOdiNiB KOMIIPECOPHUX PENIITOK HA OCHOBI YMCEIbHOTO MOIETIOBAHHS

TYpOYJIEHTHUX TeYiii

2. Aerodynamic optimization of the compressor cascades' profiles by the numerical simulation of turbulent flows

Pedepar:

1. O6'exT HmociAKeHHs - ra30MHaMIuHi IpoLecH, 0 Peasi3yloTbCs PU 00TiKaHHI KOMIIPECOPHHUX PEliToK. MeTa
IOCJiIKEeHHS - pO3p0o0Ka KOMILIEKCY e(eKTUBHUX METOMK /1J1s1 pO3B'si3aHHS 337ja4 aepOAMHAMIYHOI ONITUMi3alLii
11podisiB KOMIIPECOPHUX PELIITOK HA OCHOBI YMCEJIPHOTO MOJIE/II0BaHHS TypOyJIE€HTHUX Tediil. MeTonu
OOCJiIKEHHS - METOAU MaTEMaTUYHOTO MOZEJIIOBAHHS, Fa30JMHAMIKY, PiBHSIHb MATEMATUYHOI (Pi3uKHY,
aHaJIiITUYHOI reoMeTpil, Teopii pisHULEBUX CXeM, Teopil KOHPOPMHUX BifoOpaskeHb, MATEMATUYHOTO aHaizy. Y
IycepTaliiiHiil poboTi Ha OCHOBI KOMIIJIEKCHOTO MiAX0My 3 BUKOPUCTAHHSIM MoJeJsiel Tedii ra3y pisHoro piBHs
PO3B's13aHO aKTyaJIbHY 33J1a4y a€pOJUHAMIYHOI onTMMi3auii NpodiniB PEewiTOK, o BKIIOYaE B C€06€ HACTYIIHI
CKJIa[IOBi: BUBHAYEHHS! BUXiJJHUX T€OMETPUYHUX NTapaMeTPiB PEIIiTKY MIJIIXOM PO3B's3aHHSI OOEpPHEHOI 3aaaui

ra3oiHaMiky KOMIIPECOPHUX PEIIiTOK Ha OCHOBI MeTOly KOH(POPMHUX BioOpakeHb i3 BUKOPUCTAHHSIM MOJei



Tedii ra3y YansuriHa; nepBUHHY KOPEKILilo TapaMeTPiB PEIIITKU 3 METOIO MiHiMi3allii 200 BUKJIIOUE€HHSI MOKJIMBOCTI
BiJpUBY NOTOKY Ha Npo@isi Ha OCHOBI PO3PaxyHKy iHTerpajbHUX apaMeTpiB TypOYyJIEHTHOTO IIPUMESKOBOTO IIapy;
IIONIEPEHIO OLIIHKY aepOoJMHaMIYHUX XapaKTepUCTUK I100YA0BaHOI PELIiTKY Ta IOAAJIbLIY aepOJgUHAMIYHY
ONTUMI3ALIO ii FeOMETPUYHUX ITapaMETPIB Ha OCHOBI YN CEJIbHOTO iIHTETPYBAHHS CUCTEMU OCEPENHEHMX PiBHSIHb
Hap'e-CToOKCa, 1110 3aMKHEHa 3a JOIIOMOTOI0 OJJHOIIApaMeTPUYHOI MOZei TypOyleHTHOCTI. EQeKTuBHICTb
3aIMIPOINIOHOBAHOTO MiIXOy MPOJEMOHCTPOBAHO MIPY MOT0 3aCTOCYBAaHHI 40 a€POAUHAMIYHOI onTuMisarii
KOMIIpeCOPHUX pelriTok. Cepa 3acToCyBaHHS - IPOEKTYBAHHS JIONATKOBUX BiHIIiB KOMIIPECOPIB i Typ6iH

aBialiiHUX ra30TypOiHHMX ABUTYHIB Ta iHIMINX €HEPTOYCTAHOBOK.

2. The objects are gasdynamic processes, which take place in flows in compressors cascades. The aim is the
development of a complex of efficient techniques for the aerodynamic optimization of the compressor cascades
profiles problems solution on a basis of turbulent flows numerical simulation. The methods are mathematical
modeling, gasdynamics, mathematical physics equations, analytical geometry, numerical schemes theory,
conformal mapping theory, mathematical analysis. In present work the actual problem of compressor cascades
profiles aerodynamic optimization is solved on a basis of complex approach with the use of different level gas-flow
models. The problem is consists of next stages: determination of the initial geometric parameters of the cascade by
the inverse design problem solution on the basis of conformal mapping method with the use of Chaplygin's gas-
flow model; preliminary correction of cascades parameters in order to minimize or avoid flow separation on
cascade profile on the basis of integral parameters of turbulent boundary layer calculation; prior estimation of
aerodynamic characteristics of designed cascade and posterior aerodynamic optimization of one's geometric
parameters on the basis of numerical integration of averaged Navier-Stokes set of equations, which is closed by
the one-equation turbulence model. The effectiveness of proposed approach is shown under its application to the
compressors cascades aerodynamic optimization. Application field is in the design of compressors and turbines
blade rings of aviation gas turbine engines and other energy plants.
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