O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHUH 00J1iKOBHI HOMeP: 0217U007000

Jep>kaBHUH peecTpauiliHUI HOMeP: 0117U000956

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peectpamnii: 20-12-2017

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: Ananranis MeTonyKy KOMIUIEKCHOTO PO3PAaXYHKY TEPMOra30jHAMIKU [IPSIMOTOYHUX MTOBITPSIHO-

P€aKTUBHUX ,ZIBI/II’YHiB A0 BUMOT IIPOEKTHO-KOHCTPYKTOPCbKUX pO6iT
IToyaToK eTamy: 04.2017
3akiHyeHHs eTamy: 12.2017

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0co0H (abo ITIB ¢i3zuyuHOi 0C00H): [HCTUTYT TEXHIYHOI MexaHiKK

HaujionasnbHoi akagemii Hayk YKpainu i Jlep;KaBHOTro KOCMIYHOTO areHTCTBa YKpaiHu
Kopg 3a €IPIIOY: 05539962

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedown: (056) 372 06 50, (056) 372 06 40

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micue3HaxoaKeHHS: ByJI. Bononumupceka, 54, M. Kuis, KuiBcbka 061, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akazemist HayK YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380442396594

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuuHMi 06car ¢piHaHCYyBaHHA (THC. TPH.): 230




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ApanTanis METOIUKNA KOMIUIEKCHOTO PO3PAaxyHKy TEPMOIra30qMHaAMIKY NIPSIMOTOYHUX ITOBITPSIHO-PEAKTUBHUX

IBUTYHIB 0 BUMOT IPOEKTHO-KOHCTPYKTOPCBKUX POOIT

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Adaptation of the methods for complex calculation of ramjet engines thermogasdynamics to the design

requirements

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIiKEHHS: TEPMOTra3oHaMiyHi [Ipo1jecy B IPSIMOTOYHUX MOBITPSIHO peaKTUBHUX ABUTYHax. MeTa
IOCJIiIPKEHHS: aJjanTalisi MEeTOIUKN KOMIUIEKCHOIO PO3PaxyHKy TEPMOra30AuHaMIiKy [IPSIMOTOYHUX [TOBITPSIHO-
PEaKTUBHUX JBUTYHIB 1O BUMOT TPOEKTHO-KOHCTPYKTOPChKUX po6iT B [I1 "KB "TliBieHHe" Ha OCHOBI BUKOPUCTAHHS
pospobinenux B ITM HAHY i IKAY maTemaTnyHUX MoZesiel i BiZITIOBiIHOrO pO3paxyHKOBO-METOANYHOTO
3abe3nevyeHHs. MeTo[, LOCHiIpKEHHS - METOIM 00UYMCII0BAIbHOI ra30/ilMHaMiK1. BUKOHaHO HalalTyBaHHS
icaytoyoro B ITM HAHY i JIKAY po3paxyHKOBO-METOAUYHOTO 326€3M1€YEHHS Ha IPOBEJ€HHS ONIEPaTUBHUX
KOMILJIEKCHUX PO3PaXyHKiB TEPMOTra30oiHaMiYHUX IIPOLECIB B €JIEMEHTAX IIPAMOTOYHOTO IIOBITPSIHO-PEAKTUBHOTO
neuryHa (TITTP]T), inTerpoBaHOro 3 KOPIyCOM JliTaJbHOro anapary (JIA), B 1BOBUMipHOMY HaGJ/IM>KeHHI MapIIOBUMU
MmeTtogamu. YucesnpHe mogemnoBaHH Tedii B TITTP]] po3buBaeTbCs HA TPU CKIIAJOBI - pO3PaxyHOK Tedii B
noBiTpo3abipaomy npuctpoi (I13I1), kamepi 3ropsiHHS i COILIi 3 BUXJIOITHUM CTpyMeHeM. OBroBOpIOIOThCS ITMTAHHS
nigbopy reoMeTpUYHUX ITapaMeTPiB KAMEPH 3rOPSIHHS i HABKOJIO KpUTUYHOI YaCTUMHU BUXIZHOTO COILjIa B pasi
3aBJAHHS [IPOEKTAaHTAMU [IapaMeTpiB NOTOKy Ha Buxoxi 3 [13I1. Y kamepi sropsuus [1I1P]] gk nanbHe
BUKOPUCTOBYETBCA rac. [IpoBeieHo aHasli3 pisHUX MOAEJIeN 3ananeHHs i TopiHHg racy. HaBegeHo pesysbratu
KOMILJIEKCHOTO PO3PaxyHKy IlapaMeTpiB 61M3bKO HUKHBOI YacTUHM JIA: HOCOBUM 00TiYHUK, [13]], Kamepa 3ropsiHHS,
COILJIO, BUXJIOIIHUI CTPyMiHb. Po3pobiieHe po3paxyHKOBO-MeTOMYHE 3a0e3l1eYeHHs OPiEHTOBAHO Ha
Bukopucranus B JI1 "Kb "[liBgenne" Ha nonepenHboMy etarli mpoekryBaHHs JIA 3 TIITP/I. I'any3b 3acTOCyBaHHS:

TE€XHOJIOTii €HepreTUYHOrO MallMHOOYAyBaHHSI.

Pedepar aHIJIiHCBKOIO:

The research subjects: thermogasdynamic processes in ramjet engines. The research objective: to adapt the
methodology for the complex calculation of the ramjet engine thermogasdynamics to the requirements of design
works in the Yuzhnoye State Design Office based on the use of mathematical models developed in the ITM of
NASU and SSAU and the corresponding calculation and methodological support. The method used: the methods of
computational gasdynamics. The adjustment of the existing in the ITM of NASU and SSAU calculation and
methodical support to carry out the promt complex calculations of the thermogasdynamic processes in the
elements of the ramjet engines integrated with the body of the aircraft, in two-dimensional approximation by
march methods is performed. Numerical simulation of ramjet engine flow is divided on three parts - ram intake
flow calculation, combustion chamber flow calculation and nozzle with the exhaust jet flow calculation. The
matters of the geometrical parameters selection of the combustion chamber and the near throat part of the exit
nozzle are discussed in case the designers specify the flow parameters at the outlet of the ram intake. Kerosene
used as fuel at the ramjet combustion chamber. Analysis of different models of kerosene ignition and combustion is
performed. The results of a complex calculation of parameters near the lower part of the aircraft, including the
nose cone, ram intake, combustion chamber, exit nozzle, exhaust jet are given. The developed calculation and
methodical support orientate on using at the Yuzhnoye State Design Office at the preliminary stage of ramjet
engine aircraft design. Applications: technology in power engineering industry.

Inpexc YIK: 621.452.22, 621.452.22



Koau TeMaTHYHHUX PYOPHK:55.42.47.45

KepiBHHUKH po6OTH

BiacHe IlIpizBuie Im'sa I1o-6aThKOBI: Tumomenko Banepiii IBanoBuY
HayKoBHI1 CTyIiHb:

Buene 3BaHHs:

Inentudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: Po3paxyHKOBO-METOMYHE 3a6€3M€YEHHS KOMIUIEKCHOTO PO3PAXyHKY

TepMOTaBO,ILI/IHaMiKI/I NpAMOTOYHOTO HOBiTpHHO—peaKTI/IBHOFO ABUT'yHa

Ha3zpa HTII anriiicbKo0: Calculation and methodical support for complex calculation of ramjet engines

thermogasdynamics

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpHuMaHi pe3yJIbTaTH. PO3PaxyHKOBO-METOAMYHE 3a6€31€9€HHS
l'any3s 3acTocyBaHHs: 30.30

PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Po3paxyHKOBO-MeTOnMYHE 3a06e3leueHHs] BKII0Uae MaTeMaTHiHi MO/IeJi, pallioHaJIbHi ajJlrOpUTMH,
METOAMKY PO3PaxXyHKY Ta PE3yJIbTaTH TECTOBUX PO3PAXyHKIB i IpU3HAYEHE 71 ONIEPATUBHOIO KOMIIJIEKCHOTO
PO3PaxyHKY Teuill y NOBITpSI30MpaodoMy IPUCTPOi, KAMEPi 3rOPSIHHS Ta COILIi IPSIMOTOYHOTO MOBITPSIHO-

P€aKTUBHOI'O ABUT'YHA.

ConiaibHO-€eKOHOMIYHA cnpsamoBaHicTe HTII:

Bnyins HTII Ha moBKiJjis:

BnposaaskeHHst HTII: Briposampkeno

ITpakTuyHa peasnizanis HTTI
ITouaToK eramy: 2017
3aKiHYeHHs eTaly:

Crno>kuBavi NPOAYKIIii: ninnpuemcTsa asiiuiitHoi rasysi

IlepcrieKTHBHI PUHKH: Vkpaina

XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IloTeHniaJIbHUH 00CAT IPOJAXKy, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc

1. Tumowmenko B.W., l'anuuckuit B.I1., Jewko A.E. KoHuenTyanbHble BOIIPOCH MATEMATUYE€CKOTO MOEIMPOBAHNS
IIPOLIECCOB adpOra3oTePMOAMHAMUKY IMIIEP3BYKOBOTO JIETATEJILHOTO anmapara ¢ IPSMOTOYHBIM BO3LYLUIHO-
peakTuBHbIM ABuraresem // XX Mexnaponuuii Konrpecc npuryHo6ynvMBHYKIB. Te3u nonosinent. - Xapkis: Hau,
aepoKoCMiyHuM yH-T "Xapk. asial. iH-T", 2017. cTp. 50-51. 2. Tumomenko B.1., l'anunckuit B.I1. OcobeHHOCTH



aJITOPUTMOB pacyeTa TeYeHHUs B KaHajle BO3/1yXx03aG0pHOTO YCTPOICTBA C MPOTUBOAaBIeHueM / / TexHudeckas

mexanuka. - 2017. - N2 3. cTp. 16-22.

X. 3aKJII0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0Cci0O-BHKOHABILiB
l'annncbkuit Basnepiii [1aBnoBruy
Hemko 'anHa €BreHiBHa
Kuumenko lOpiit BikropoBud

TumomeHko Banepiit IBaHoBUY

BignoBigasibHuUI 3a MiATOTOBKY

00JIiIKOBHX JOKYMEHTIB
Tenedon

PeecTpaTtop

KepiBuuk Bigzainy YKpIHTEI mo €
BiZNOBiZaJIbHUM 32 peeCcTpallilo HayKOBOi

OisIJIBHOCTI

[Innunenko Ouier BikTopoBruY
I. T. H., 05.07.05




