O6J1ikoBa kKapTka HIJIKP

Iep>kaBHuM 06s1ikoBHi HOMep: 0216U003103
Jep>kaBHuUi peecrpaniiinuii Homep: 0115U002666

Bigkpura

Iara peecrpamnii: 14-01-2016

1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hassa eramy: YncesibHe PO3B'sI3aHHS 337jay ONTUMi3allii popMu KOMIIPECOPHUX BiHIiB aBiallilHUX Tra30TypOiHHUX ABUTYHIB 3

ypaxyBaHHSM BUMOT a€POAMHAMIKY Ta MilJHOCTI
IToyaTok etamy: 03-2015
3akiHueHHs etamy: 12-2015

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasisanii: [HCTUTYT TexHiYHOI MexaHiku HarjjoHanpHOI akafemii Hayk Ykpainu i JlepskaBHOro KOCMi9YHOTO areHTCTBa
YKpainu

Kog, €IPIIOY /ITIH: 05539962

IlignmopsakoBaHicTk: HanioHanbHa akasieMis HayK YKpaiHu

Appeca: 49005, [IHinpo, By1. Jlemko-ITonesns, 15

Tenedon: (0562) 46-50-46

Tenedon: (0562) 47-34-13

E-mail: office.itm@nas.gov.ua

WWW: www.itm.dp.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

HasBa opranisanii: HanioHasbHa akaeMis HayK YKpaiHu

Kom, €IPIIOY /IIIH: 00019270

Appeca: ByJ1. Bosomumupcnka, 54, M. Kuis, Kuiscbka 061., 01030, Ykpaina
ITinnopsiaxoBaHicTe: Kabiner MinicTpiB YkpaiHu

Tenedon: 380442350981

E-mail: prez@nas.gov.ua

WWW: http://nas.gov.ua

4. JI>kepesia Ta HanpsAMU piHaHCYBaHHA

IligcTaBa aJ1s1 mpoBeAeHHs POOiT: 34 - IOroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaIeMi€lo HayK

(rO;IOBHMMU PO3NIOPSIAHNKAMY OIOPKETHUX KOIITIB Ha mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsm ¢inancyBanHs: 2.1 - pyHIaMeHTasIbHI JOCTIIKEHHS



J>kepesia piHaHCYBaHHS

I>xepeJio ¢piHaHCyBaHHS: 7713 - KOWITHU IePXKOIOIKETY

daxruynmii 06car GinancyBaHHA 3a 3BiTHHH eTam: 30 THC. TPH.
5. HaykoBo-TexHi4Ha poooTa

HasBa po6oTHu (YKp)

YucesnbHe PO3BsI3aHHS 3a7ad ONTUMi3alii (popMu KOMIPECOPHUX BiHIIB aBialliflHUX ra3oTypOIHHUX IBUTYHIB 3 ypaxyBaHHSIM

BUMOT a€pOJMHAMIKU Ta MiLIHOCTI

Ha3zBa po6oTH (aHrJI)

Numerical soluion of problems of aviation gasturbine engines compressor rims form optimization subject to aerodynamic and
mechanical strength requirements

Pedepar (yxp)

OO6'eKT [OCIHIIPKEHHS - IIPOEKTYBAaHHS Ta OITHMI3allisl JIONMATKOBMX BIiHI[IB KOMIIPECOpPiB Tra3oTyp6iHHMX OBUTyHiB. Meta
JIOCJIIPKEHHSI -~ PO3POOKa HAyKOBO-METOJMYHOrO 3a6€e3MeYeHHs /Il YUCEJIbHOIO PO3B'S3aHHS 33/1a4 ONTHUMi3alii FeOMEeTPUYHUX
rapameTpiB MIKJIOMAaTKOBUX KaHajiB KOMIIPECOPHMX BiHIIB aBiamilHUX Ta30TypOiHHMX IBUTYHIB 3 ypaxyBaHHSM BHMOT
aeponvHaMiK/ Ta MiILJHOCTL. MeToqu NOCTiIKEHHS - METOIA MAaTEMAaTUYHOTO MOJEJIOBAHHS 3 3aJTy4€HHSIM OCHOBHUX IOJIOKEHb
MaremMaTudHoi (i3uKy, OOGYMCIIIOBAZIBHOI Tra30quWHAMIKM, [OUHAMIKM Je@OpMiBHMX CHUCTEM Ta METOAU HeJIHINHOro
nporpamyBaHHs. OTprMaHi pe3ysnbTaTh. PO3po6eHO HayKOBO-METOAMYHE 3a6e3IeYeHHs, SKe JO3BOJISE CIIJIBHO PO3B'SI3yBaTH
3a/1a49y YKMCEJIbHOTO MOZEJIOBaHHS IPOCTOPOBUX TYpOYJIEHTHUX Ta30BHX TeYill B KOMIIPECOPHHMX BIiHLSX i 33/1a4y pO3PaxyHKY
MIITHOCTi JIONIATOK KOMIIPECOPHMX BiHIiB. OCHOBHMMM OCOOGJIMBOCTSMU [IaHOTO 3abe3leYyeHHs € HACTYIHi: BifICyTHiCTh
ypaxyBaHHS 3MiHM (OpPMHU JIONATKU MiJi BIJIMBOM Ta30BOTO MOTOKY; 3aCTOCYyBaHHS cojBepiB 6ibmioreku OpenFOAM nng
PO3paxyHKy MoJsi Tedii y MIKJIONAaTKOBOMY KaHajli Ta HaMpyXeHO-Ae(pOPMOBAHOTO CTaHy JIOMATKH; B3a€MOis COJIBEPiB
3MiMICHIOETBCSL Yepe3 Mepefavy OaHUX B TPAaHMYHUX yMOBaX. PO3BMHEHO paHille po3pobJeHMiI MeTo, MOIIYKY €KCTPEMYMiB
(yHKLiA 6araTbOX 3MiHHAX Ha OCHOBi T€HETUYHOIO AJITOPUTMY 3 METOI0 MOJKJIMBOCTI HOrO 3aCTOCYBaHHSI IO PO3B'S3aHHS
6araToekCTpeMasbHUX 3a7ay. PeasnizoBaHO MeTO[ cKansgpusaliii cucTeMu LinboBUX (YHKIIIM BifMOBiIHO 4O METOAY 3BaXKEHUX
CyM Ta METOJ BEKTOPHOI OLiHKM. BUKOHAHO ajanTalilo pO3BUHEHOIO METOAY A0 PO3B'S3aHHS 3a/a4 ONTHMMi3alii TeOMETPUYHUX
napameTpiB MIKJIONATKOBUX KaHaJIiB KOMIIPECOPHUX BiHLIB aBialliliHUX ra30TypOiHHUX ABUTYHIB 3i CNiIBHUM ypaxyBaHHSIM BUMOT

aepojuHaMiky i MiTHOCTI. ['ayly3b 3acTOCYBaHHS - aBialliiiHa.
Pedepar (aHrI)

Object of research - design and optimization of compressor blade rows of gas turbine engines. Purpose of research -
development of scientific and methodological support for the numerical solution of optimization problems of blade channels
geometrical parameters of aircraft gas turbine engines compressor rows to meet the requirements of aerodynamics and
strength. Research methods - mathematical modeling methods with the assistance of mathematical physics main principles,
computational gas dynamics, the dynamics of deformable systems and methods of nonlinear programming. Obtained results.
The scientific and methodological support was developed, which allows solving together the problem of numerical simulation of
spatial turbulent flows in compressor rows and the problem of compressor blades strength calculating. The main features of this
support are the following: absence of the account of blade shape changing under the influence of the gas flow; application of
solvers from OpenFOAM library for calculation of the flow field inside the blade channel and the stress-strain state of the blade;
the interaction of solvers is implemented through data transfer in the boundary conditions. The previously developed method
for finding extreme of several variables functions on the basis of genetic algorithm was expanded for the purpose of its
application to the solution of multiextremal problems. Implemented method of objective functions scalarization according to the
method of weighted sums and vector estimation method. The adaptation of the developed method was carried out for solving
optimization problems of geometric parameters of compressor rows blade channel of aircraft gas turbine engines with a joint
meeting of aerodynamics and strength requirements. Application field - aviation.

Inpexc YIK: 629.73.001.63, 621.15



Kopgu Temarnunux pyopuk HTI: 55.47.05
6. HaykoBo-TexHiyHa npoaykuis (HTII)

HTII 1

HasBa npoaykii (ykp): HaykoBo-MeTon4yHe 3a6e3redeHHs 17151 YMCeJIbHOrO PO3B'sSI3aHHS 33/1a4 ONTUMi3alii FreOMeTpUYHNIX
rapameTpiB MiXKJIONIATKOBUX KaHaJliB KOMIIPECOPHMUX BiHIIiB aBialiflHUX ra30TypOiHHUX ABUTYHIB 3i CIIIZIBHUM ypaxyBaHHSIM BUMOT

aepoIUHaMiKU Ta MiIJHOCTI.

Hassa npoaykuii (anri): Scientific and methodological support for the numerical solution of problems of optimization of
geometrical parameters of compressor rows blade channels of aircraft gas turbine engines with a joint meeting of aerodynamics
and strength requirements.

OuiKyBaHi pe3yJIbTaTH:
T'anyss 3acrocyBanus: 30.30; 72.19

Onuc npoaykuii (ykp): OCHOBHUMHU OCOGJIMBOCTSIMU JJAHOTO 3a0€3II€YEHHSI € BiICYTHICTb YpaxyBaHHsI 3MiHU (POPMMU JIOTIATKH TIif
BILJIMBOM Ta30BOTO MOTOKY i 32CTOCYBaHHS CcOJBepiB 6i6ioTek OpenFOAM fj1s1 po3paxyHKy IOJIsl Tedil y MiXKJI0IaTKOBOMY
KaHaJi Ta Halpy>KeHO-1e(pOPMOBAHOTO CTaHy JIONATKU. [l pO3B'sI3aHHS 33a4i ONTUMi3allii FeOMEeTPUYHUX TTapaMeTpiB
MDKJIONIAaTKOBUX KaHaJliB BUKOPUCTOBYETHCSI MOJM(PIKOBAaHMI METO, 6araTOKpUTEpiaabHOI ONTUMi3allii HA OCHOBi TEHETUYHOTO

aJITOPUTMY.

ConiapbHO-eKOHOMIYHA cnipsimoBaHicTh HTII:
Cragis 3aBepmenocti HTII: 3sit no HIIJIKP
Bruposamskenus HTII: He BupoBamkeHo

CTpOKH BIPOBaJI>KEHHS: -

Bupo6nuk npoaykuii: ITM HAHY i IKAY
Cno>kuBavi npoayKuii: aBianis

IlepcriekTHBHI pHHKH: YKpaiHa

IIpaBa iHTeeKTyasIbHOI BJIACHOCTI: 32 JOrOBOpPaMu

®opmu Ta ymoBH nepegadi npogykuii: [Ipopax sinensii
7. Biosriorpagiyauii onuc

Menaumuy C. B. UucesnpHe po3B'a3aHHs 33a4y aepoAMHaMidHOI onTuMisauii npodinis komnpecopHux pemitok / C. B. Menammuy
// Bich. HAH Vkpainu. - 2015. - N2 1. - C. 62 - 66; Menammuu C. B. OGocHOBaHME 11€J1eCO06PA3HOCTA TPUMEHEHUS
CTOXaCTUYECKUX METOJIOB IpY pEUleHMM 337ad adpOAMHAMUYECKON ONTUMHU3AaUuMKM (OPMbI KOMIIPECCOPHBIX BEHIIOB

ra3oTypouHHbIX apuraresneit / C. B. Menammy // Texauueckast MexaHuka. - 2015. - N2 3. - C. 57 - 64.

8. 3BiTHa JOKyMEeHTaIis

KispKicTh CTOPiHOK B 3BiTi: 63
Moga 3BiTy: Pociiicbka

KinpkicTs daiiris y 3BiTi: 1
9. 3aKJII0YHI BiLOMOCTi

IlepeJiik 0CiO-BHKOHABIIiB

Menamny Cepriii BacunboBuy



KepiBHHK opraHi3ariii:
IMununenko Oser BikTopoBud (A. T. H., Tpodecop, 4ieH-Kop.)
KepiBHHKHU po6OTH:

Menamuny Cepriit BacunboBuy

KepiBHuK Bigainy peectpanii HayKoBoi gisibpHOCTI

IOpuenko T.A.
YxpIHTEI




