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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U102352
Jep>kaBHUH peecTpauiliHUI HOMeEP: 0117U006436
Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peectpaunii: 27-12-2019

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3sBa eramny: Po3poGka Ta ZOCiIKeHHsI CUCTEMU XUBJICHHS 3Pi/)KEHUM ra3oM B IIePerpiToMy CTaHi [j1s

ABUTYHA BHYTpiI_HHbOI‘O 3ropaHHA
IToyaToK eramy: 10.2017
3akiHyeHHs eTamy: 09.2019

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

TloBHe HaiMeHYBaHHS IOPHIHYHOI 0coou (a6o ITIB ¢iznyHO0i 0c06H): HanionanbHuil TEXHIYHMIA
yHiBepcuTeT YKpainu "KuiBcbkuil mosiTexHiyHui iHCTUTYT iMeHi Irops CiKopcbKoro" IHCTUTYT €HepPro3depeKeHHs

Ta €HEPrOMEHEKMEHTY
Kopg 3a €IPIIOY: 247571500

Micue3HaxoaKeHHS: ByJ1. Bopmariseska 115, M. Kuis, KuiBcbka 061., 03056, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

TenedoHn: 0442049690

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

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

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuyHHi 06car ¢piHaHCYBaHHS (THC. IpH.). 600




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6bka Ta [ocCiI>KeHHs! CUCTEMU KUBJIEHHS 3Pil)KEHUM ra30M B [1IEPETrpiTOMY CTaHi AJ1s1 IBUTYHIB BHYTPillIHBOTO

3rOpaHHs

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development and research the supply system with liquefied gas in superheated condition for internal combustion

engines

Pedepar yKpaiHCBKOIO:

3anponoHOBaHO HOBE TEXHIYHE PillleHHs, gKe 3abe3redye IOKPalleHHs Ta CIPOILEHHS IPOLECY CyMillOyTBOPEHHS
3a paxyHOK BUKOPUCTaHHS e(peKTy BUOyxoBoro ckunanHs nanusa («flashboiling») npu iioro nogadi y neperpitomy
cTaHi. BUTOTOB/IEHO eKCIIepUMEHTAIbHUI 3pa30K PO3PO6JIEHOI CUCTEMU XKUBJIEHHS IBUTYHA 3PiIKEHUM Ira3oM B
PiIKOMY CTaHi, IKa LO3BOJISIE MTOJIIMIIUTH €HEPreTUYHI Ta €KOJIOTiYHi IOKa3HUKU IBUTYHA, 3MEHIIUTHU CIIOKMBAHHS
IOPOroro TpaAMLiHOro NajauBa i 3aJIy4nTH [0 NaJUBHOTO GOHAY JelleBi €KOJIOriYHO YMCTi ra30Bi anuaa.
BMKOHaHO eKClIepMMEHTaJIbHE OCIIiIKEHHS NIPOLeCy BIIOPCKYBAHHS 3PiIPKEHOro ra3y (Ha ofHill GopcCyHlli),
BU3HA4Y€HO OCHOBHI €KCIIyaTaliliHi 0CO6IMBOCTI Ta BUMOTH IIOA0 POOOTU TaKUX cUCTEM. [Ipolec BUapoByBaHHS
piaKoro nanvBa CylpoOBOAKYETbCS 3HUKEHHSIM TeMIIepaTypy CyMillli (eKCIIepMMEeHTasIbHi 1aHi HaBeleHi B 3BiTi), o
L7151 PeasbHOTrO JBUIYHA CYTTEBO MTOKpalllye HAallOBHEHHS UUIiHAPiB. BkasaHi ¢pakTopu Npu3BOIsTh 10 TOTO, L0
po3nuieHa Maca NeperpiToi piluHY MBUIIE BUIAPOBYETHCS Ta KPAIILE 3ropae, Mo MOXKJIMBO BUKOPUCTATH SIK [1JIS
IBUTYHIB 3 MiIFOTOBKOIO MAJIMBHOI CyMillli 0 KAMEPY 3rOPaHH4, TaK i 3 IPSIMUM BIIOPCKYBaHHSIM TajuBa. Tak B
Cy4yaCHHUX CUCTeMax Ipsimoro BropckysaHHs (Common Rail) 1151 nocssrHeHHst Heo6XigHOTo pO3Mipy KpaneJsb TUCK
pO3NMIEHHS MOXe ckyanaTu 6inbie 250 MITa. BukopucTtanHs edeKTy BUOYXOBOTO CKUIMAHHS MalBa J03BOJISIE
CYTTEBO 3MEHIIUTU HEOOXiAHUI TUCK po3nuieHHd (5o 3 MIla), cnpocTuT cucTeMy NMajauBoNoAayi Ta 3HU3NTH ii
BapTicTh. Po3po6sieHo yKcenbHy MOZEJIb, 110 [103BOJISE€ MOJIEJII0BAaTH TEIJIOTiAPOIMHAMIYHI TPOLleCcH BIIOPCKYBAHHS
3PiIKeHMX rasiB y KaHajl [10Jayvi MiaroTosJeHOI OBITPSIHO-NIAIMBHOI cymili i B uusingp JIB3. BUuKoHaHO niepeBipKy
if aleKBaTHOCTI Ha OCHOBI peaIbHUX €KCIIEPMMEHTAILHUX PE3YbTaTiB. [IpoBeeHi YncesbHi EKCIEPUMEHTH 3
BHUKOPHCTaHHSIM PO3pO06JIeHOI MOZesIi, SIKi JO3BOJININ BUBHAUYUTY ONTUMAJIbHI Ter1o(di3sniHi Ta KOHCTPYKTUBHI
IlapaMeTpy CUCTEMU BIIOPCKYBaHHS rasy y piflkoMmy cTaHi. KomIiekc 3apornoHOBaHUX 3aX0/1iB 1O3BOJISIE CYTTEBO

IMMOKpPAaUINTH AK TOYHICTh A03YBAHHA ra30BOTrO I1aJIMBa, TaK i mpouecC 3ropsAHHA ra3oIioBi

Pedepar aHIJIiHCBKOIO:

A new technical solution is proposed that improves and simplifies the mixture process using the flashboiling effect
and superheating. An experimental model of the developed liquefied gas engine power system in the liquid state is
designed, which allows to improve the energy and environmental performance of the engine, to reduce the
consumption of expensive traditional fuel and to bring cheap environmentally friendly gas fuels to the engine. An
experimental study of the process of liquefied gas injection (for one nozzle) was performed, the main operational
features and requirements for the operation of such systems were determined. The process of evaporation of
liquid fuel is accompanied by a decrease in the temperature of the mixture (experimental data are given in the
report), which significantly improves the filling of cylinders for a real engine. That’s why the sprayed mass of the
superheated liquid evaporates more quickly and burns better, which can be used both for engines with a
preliminary preparation air-fuel mixture and for direct fuel injection. So in modern systems of direct injection
(Common Rail) to achieve the required size of droplets spray pressure can be more than 250 MPa. Using the effect
of flash boiling of fuel can significantly reduce the required spray pressure (up to 3 MPa), simplify the fuel system
and reduce its cost. A numerical model has been developed that allows simulating the thermohydrodynamic
processes of injection of liquefied gases into the feed channel of the prepared air-fuel mixture and for direct
injection. Adequacy testing was performed based on real experimental results. Numerical experiments were



carried out using the developed model, which allowed determining the optimal thermophysical and design
parameters of the gas injection system. These results could significantly improve both the accuracy of gas fuel
metering and the process of combustion of the gas-air mixture in the cylinder of the engine, which allows
reducing the
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KepiBHuUKH po6oTH

BiacHe IlIpizBuie Im'sa I1o-6aTbKOBI: Conomaxa Anppiit CepriiioBud
HaykoBH# CTyIiHb:

Buene 3BaHHS:

InenTudikarop ORCID ID:

HoparkoBa indopmamnist:



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

Ha3zsa HTII ykpaiHCBKOIO: Cucrema KUBJIEHHS 3PiI)KEHNM Ta30M /ISl JBUTYHIB BHYTPIIHBOTO 3TOPAHHS
Ha3zsa HTII aurJificbKo¥0: Liquefied gas supply system for internal combustion engines

HTII, aKy nepenba4asiocsi CTBOPHTH:

IIpuunnu, yepe3s saki HTII e Gysio cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: eKOHOMisl EHEPIOPECYPCIB Ta MOJIIIIEHHS CTaHy HABKOJIMIIHBOIO CEPENOBUILLA
I‘alesb 3aCTOCYBaHHSI: [1a1MBHO-€HEPTETUYHUM KOMILJIEKC

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

Omnuc HTII: Bukopucranus po3po6sieHoi CUCTEMU CYTTEBO TIOKpAlllye eHEPreTUYHi Ta eKOJIOTi4Hi oKa3HuKY JIB3
i npuBoOMTS X y BiATOBinHICTE 10 MbkHapogHux Bumor EURO-4 i EURO-5, a 11 IPOKO IOUIMPEHUX ABUTYHIB

3aCTapinnxX KOHCTPYKLiH, AKi IPOJOBXKYIOTh i3IUTU B YKpaiHi MOKJINBO BUKOHAaHHS HOpM EURO-3

ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: IonimuenHs ctany HABKOJMIIHBOTO CEPEOBUIA,

EKoHOMIs eHepropecypcis

Bnyius HTII Ha moBKiJjs:

Bnposags>keHHst HTII: Briposamkeno

ITpakTuyHa peasnizanis HTTI
IToyaTok eramy: 10.2017
3akiHyeHHs eTamy: 12.2019

Crnio>KkuBavi NPOAYKILii:

IlepcneKTHBHI PUHKHU:

XapakTep cniBpOoOiTHHIITBA 3 iHBECTOPOM
IoTpiOGHMIT 06CAT iHBECTHLLiH, THC. I'PH.: 1500
IIpaBa, 10 HaAAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHS POOOTH: [IpaBa He HALAKOTHCS
HasiBHicTb Gi3Hec-myIaHy: Hi
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHS: Tak
IToTeH1iaILHUM 0OCST MPOAAIKY, THC. TPH.: 10000
OuiKyBaHHI TepMiH OKYIHOCTi (POKiB): 2

HoparkoBa iHdopmamist:

IX. Bi6siorpadiuHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI
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I.T.H.
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[Tanyenko Okcana OJiekciiBHa
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(x.T.H., 05.14.14)

Yupka Tapac BceBonomosuy
(k.T.H., 05.14.06)
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