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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemMaTHYHHUX PYOPHK: 55.42.47.13

Tema gucepranii:

1. KoHuenuii mpoekTyBaHHS i JOBeeHHs ABUTYHIB [1J1s1 HABYaJIbHO-00MOBUX JIiTaKiB.

2. Designing and development concept of engines for trainer-combat airplanes.

Pedepar:

1. 06'eKT - mpolecy NPOeKTyBaHHs i JoBeAeHHs ABUryHis 1711 HBJI B ymoBax oomexeHUx (piHaHCOBUX,
MaTepiaJbHUX i YaCOBUX PECYPCiB; M€Ta - PO3POOKA i IPaKTUYHE BIPOBAAKEHHS KOHIEMIIN IPOEKTYBaHHS i
noBenenHs BucokoedextuHux TPI i TPII® nysa HBJI B yMoBax 06MeKeHUX MaTepialbHUX i 4aCOBUX PeCypCiB,
sKi 3a CBOIM HayKOBO-TEXHIYHUM PiBHEM Ta CTyIIEHEM YIOCKOHAJIEHHS He MOCTYIA0ThCS KpalluM 3apyOiKHUM
3pa3KaM; METOIY - METOIY CTATUCTUYHOIO aHaJIi3y [JIs BUBHAYEHHS 3aKOHOMIPHOCTEN, SIKi XapaKTePU3yIOTh
PO3BUTOK OBUTYHOOYAYBaHHS, a TAaKOX AJ1s1 GOPMYBaHHS KpUTEPiiB €(PEKTUBHOCTI NPOEKTHUX PillleHb, METOIN
MaTeMaTUYHOI'O MOZEJII0OBAaHHS POO0YOTro MPOLECy IBUTYHA Ta MOT0 By3JliB (30KpeMa, GpopcakHOi KamepH i
PEaKTUBHOTO COILJIa), EKCIIEPUMEHTAJIbHI METOIM AOCIiIPKEHHS AJ1s Bepudikallii MaTeMaTUYHUX Mofesen i
[IePEeBipKU OJEP>KAHMX 3 X BUKOPUCTAHHSIM PE3YJIbTaTiB, €EKCIIEPUMEHTAJIbHI METOIY NOBEICHHS ABUTYHIB;
pe3yJIbTaTy - KOHIEMLil IPOeKTyBaHH i JoBeJeHHs BUCOKOe(EeKTUBHUX JBUTYHIB 17151 HABYaJIbHO-O0HOBUX JIiTaKiB;

HOBH3HA - 3a[IPOIIOHOBAHO HOBY KOHIIEMNIiI0 (OPMYBaHHSI [IapaMeTPUYHOI0 BUTJISy CciMeiicTBa



BUCOKOE(EKTUBHUX TYpOOPEaKTUBHUX JBOKOHTYPHUX JBUTYHIB 151 HAaBYaJIbHO-0OMOBUX JIiTaKiB B yMOBax
obMeskeHux (iHaHCOBUX, MaTepiaJbHUX i YaCOBUX PECYPCIB, sIKA BiIPi3HSETHCS Bill iCHYI0OUMX BUKOPUCTAHHSIM
3aIPOIIOHOBAHOTr0 I10Ka3HMKA BApPTOCTi pO3p0OKU BUPOOY i KpUTEPiio 1oro MmoaudikyBaHHS 11 BU3HAUEHHS
PalioHaJIBHOTO CIIOJIYy4€HHSI BY3JliB 6a30BUX IBUTYHIB i BY3JIiB, L0 IPOEKTYIOThHCS BIlEplIe, BIIeplIe 3alIPOIIOHOBAHO
KOHLIETIIi10 TPOEKTyBaHHS MaJIMBHOI CUCTEMHU [1Ji CIMENCTBA IBUTYHIB HABYaJIbHO-O0MHOBUX JIiTaKiB 3
BHUKOPHCTaHHSIM MaTeMaTUYHOI MoJieJli, KpUTepilo MiHiMalbHOI BUTPATU MOTY>KHOCTI i 0OMe>KeHHSI HinirpiBy
[1aJIMBA, BIIEpLIe 3a[IPOIIOHOBAHO KOHLENLIiI0 IIPOEKTYBAHHS (POPCAKHUX KaMep 3rOPsIHHS IBUTYHIB HaBYaJIbHO-
OOMOBUX JITaKIB, sIKA LO3BOJISIE ONITUMi3yBaTH T€OMETPUYHI IApaMeTPH 3aTypOiHHOro nudy3opa i 30HM ropiHHA 3a
KpUTepieM MiHIMyMYy 3JIiTHOI MacH JliTaka, OGIpyHTYBaT/ BUOip 30HYU 3MilllyBaHHS IIOTOKiB 30BHIIIHbOTO i
BHYTPIIIHBOTO KOHTYPIB i CTabis1i3aTopiB 0JIyM's, @ TAKOXK Y3rOJUTH KYTOBE I10JI0KEHHS TyCKOBUX (OPCYHOK Ta
iMITyZIbCUBHY I10/1a4y ITyCKOBOI [TaJIMBHOI CUCTEMU "BOTHEBA JJOPIXKKA" 3 KyTOBUM I10JIOKEHHSIM CTaTOpa TypOiHM i
crabinizaTopa noJyiym'si, Bleplie 3allpOIIOHOBAHO KOHLEMIIiI0 IPOEKTYBAHHS PEAKTUBHUX COIleJ HaBYaIbHO-
00I10BUX JIiTaKiB, sIka OGI'PYHTOBY€E BUOIp [J1s1 IBUTYHIB LIbOTO TUILY 3BY>KYBaHOT'O €XEKTOPHOTO COILja 3
PEryJIbOBaHMMH 30BHIIIHIMY CTYJIKAMU 3 JIETKUX CIUIABIB i 3 BAKOPHUCTaHHAM BiIIOBIIHOI MaTeMaTUYHOI MOZEIII,
IO3BOJISIE PO3Pax0OBYBaTH NIapaMeTpH Tedii, TATY i TEMIIepaTypHUI CTaH CTYJIOK, OLEeP>Kayla MOAANbIINI PO3BUTOK
KOHIIeT1lis TOBeeHHS IBUTYHIB HA OCHOBI BUKOPUCTAHHS Pe3yJbTaTiB, Ofep>KaHuX Iifl 4ac BUIIPOOyBaHb IBUT'YHA -
IIPOTOTHITY, SIKA BIIEpIle [IOIIMPEHa Ha ABUTYHU 3 (POPCAKHOIO KAMEPOIO 3TOPSIHHS; CTYIiHb YIIPOBAI>KEHHSI -
BIIPOBAP)KEHO ITPU IPOEKTYBaHHI i JOBEAEHHI IBUTYHIB [1J11 HaBYaJIbHO-00MOBUX JIiTaKiB; rasysb -

IBUTYHOOYIyBaHHS,;

2. Object - processes of engine for an TCA design and development in conditions when bankroll, material
resources and timing budget are limited; goal - development and practical implementation of the efficient TFE and
ATFE for TCA design and development concepts, which are not inferior to the best foreign TFE and ATFE by their
scientific and technological level and perfection, in conditions when bankroll, material resources and timing
budget are limited; methods - statistical methods that determine the relations, which characterize the
development of propulsion engineering and form the efficiency criteria for the design solutions, methods of
working process mathematical modeling as for engine as a whole so for its components (in particular, modeling of
an afterburner and jet nozzle, experimental research methods for a validation of the mathematical models and
revision of results, which were obtained using this models, experimental methods of engine development; results -
concepts of efficient engines for trainer-combat airplanes design and development; novelty - a new conception to
form parametric shape of highly efficient bypass turbojet engine family for training-combat aircraft in conditions
of limited financial, material and time resources was proposed, which is different from the existing ones by the
proposed rate of the cost of developing the product and its modification of the criteria for determining the rational
combination of base units and engines units projected for the first time, the concept of designing the fuel system
for the engine family for training-combat aircraft using a mathematical model, the criteria of minimum power
consumption and limiting of fuel heating was proposed for the first time, the concept to design afterburners of
training-combat aircraft engines, which allows to optimize the geometry of the diffuser after turbine and the
combustion zone by the criteria of minimum take-off weight of the aircraft, to justify the choice of the mixing zone
flows of external and internal contours and flame stabilizers, and to match the angular position of starting fuel
sprayers and impulsive supply of the starting fuel system "burn track” with the angular position of the turbine
stator and flame stabilizer was proposed for the first time, the concept to design jet nozzles for training-combat
aircraft, which justifies the choice of convergent ejector nozzle with adjustable external flaps made of light alloys
for engines of this type, and using appropriate mathematical model, allows to calculate flow parameters, thrust and
thermal condition of flaps was proposed for the first time, the concept of engine fine-tuning on the base of the
results obtained during the test of engine prototype, which first extended to engines with afterburners received
the further development; the degree of implementation - implemented in design and development ofengines for
the trainer-combat airplanes ; industry - propulsion engineering.
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