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3akiHyeHHs eTamy: 12.2016
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I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOPUAHUYHOI 0coou (a6o ITIB ¢izuyHOi 0c00H): HauionansHuil TpaHCIOPTHUIA

yHiBepCUTET

Kopg 3a €IPIIOY: 02070915

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:
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Tenedon: 280-47-16

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP
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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[MosyinmeHHs najarBHOI €EKOHOMIYHOCTI Ta €KOJIOTiYHUX ITOKA3HUKIB JBUTYHIB aBTOMOOIIB JJ06AaBKOIO

BOJIHEBMICHOTO Ia3y [10 MOBITPSIHOTO 3apsiy.

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Improved fuel efficiency and environmental performance of engines vodnevmisnoho addition of gas to air charge

Pedepar yKpaiHCBKOIO:

Meroro HJIP € nosinmeHHs NajJuBHOI €KOHOMIYHOCTI Ta 3HWKEHHSI TOKCUYHOCTI IBUTYHIB BHYTPIilIHbOTO 3TOPSIHHS
pi3HOro TUIy, 3 Pi3HUMU CUCTEMaMU KUBJIEHHS! 100aBKOIO BOJHEBMICHOIO ra3dy 10 IOBIiTPsIHOrO 3apsny. O6'eKT
IOCJIiI)KEHHS: BIUIMB 100aBKM BOJIHEBMICHOTO rasy [0 MOBITPSIHOrO 3apsiAy Ha MajlMBHY €KOHOMIYHICTb,
€HEePreTUYHi Ta €KOJIOTIYHI ITOKa3HUKY MOPIIHEBYX IBUTYHIB BHYTPILIHLOIO 3ropsiHHA. [IpegMeT ocigKeHHs:
[TOKa3HMKY NAJIMBHOI EKOHOMIYHOCTI, EHEPT€TUYHI Ta €KOJIOTIYHi TOKa3HUKU JIBUTYHIB BHYTPIIIHBOTO 3TOPSHHS
pi3HOro TUIy 32 poOOTHU B Pi3HUX IBUIKICHUX Ta HABAaHTAXXyBaJIbHUX PEXKUMax. MeToau IoCiiKeHb -
PO3paxyHKOBO-TEOPETUYHi i ekcrieprMeHTasnbHi. BinnosigHo 1o kanengapHoro niaany B 2015p BukoHaHi
IOCITiIKeHHs 3a eTarioM: [IpoBeieHHs eKCIIepUMEeHTAJIbHUX JOCTiIKeHb BIUIMBY 100OaBKU BOJHEBMICHOTO rasy Ha
[IaJIMBHY €KOHOMIYHICTb i €KOJIOTiYHi TOKa3HUKHU ABUTYHIB. JloCiiKkeHHs: po604oro npolecy ABUTyHa Py A00aBli
BOJHEBMICHOTIO Tasy JI0 IOBIiTPsIHOTO 3apsny. [IpoBeieHi eKCcliepuMeHTaJIbHi JOCIIiI)KEHHSI 110 BILJIMBY JO0aBKU
BOJHEBMICHOIO a3y Ha MaJIMBHy €KOHOMIYHICTb i €KOJIOTIYHi IOKa3HMKY JBUTYHIB [TOKa3ajIn: - J06aBKa
BOJHEBMICHOTO Ta3y [10 IIOBITPSIHOTO 3apsily IIOKpaIlye MaJMBHy €KOHOMIYHICTb i €KOJIOTIYHi I0Ka3HMKY 32 pOOOTH
B PEXXMMax X0JIOCTOTO XO[ly; - 400aBKa BOJHEBMICHOIO ra3y J10 IOBITPSIHOTO 3apsiy 0€H3MHOBUX JBUTYHIB 3
KapOIOpaTOPHOIO CUCTEMOIO i CUCTEMOIO BIIOPCKYBAHHS i3 3BOPOTHIM 3B'SI3KOM MOJIIMNIIY€E MaJUBHY €KOHOMIUHICT® i,
SIK IPaBUJIO, IPUBOIUTH [I0 MIOKPalleHHS €KOJIOTIYHUX ITOKA3HWKIB ABUTYHIB 32 POOOTU B PEKMUMAaX X0JIOCTOT'O XOAY i
MaJIiX HaBaHTaKEHb; 1006aBKa BOJHEBMICHOTO rasy Jo MOBITPSIHOTO 3apsify AU3€Jis1 He3HAYHO MOJIINIIye NaJuBHY
€KOHOMIYHICTb J13€eJ1s1 32 pOOOTH 3 IOBHUM HAaBAaHTAKEHHSM Ta 3HIDKYE NMMHICTb BiilIpallbOBAHMX rasiB i
KOHILIEHTPALIil0 B HUX IPOAYKTiB HEIIOBHOTO 3rOPsiHHSL. JlOCIiIKEeHHSI p0604O0ro MpoLeCy IBUTYHIB 3 iCKPOBUM
3aMajlI0BaHHSM [TOKa3aju: - 106aBKa BOAHEBMICHOIO ra3y [I0 IMOBITPSIHOTO 3apsily O€H3NMHOBOTO IBUTYHA 32 POOOTU
B PEXXUMi Majlux HaBaHTaKE€Hb 3MEHIIye HEPIBHOMIPHICTb IIOCIiJOBHUX LIMKJIIB Ta iHTeHCUIKye MTPOLeC 3rOpsSHHSI.
BignosigHo 10 KaseHnapHoro many B 2016p BUKOHAHI AOCIIIKEHHS 33 €TalOM: YTOYHEHHSI MAaTEMATUYHUX
Mogesieil pobodoro NpoLecy ABUTyHaA i pyxy aBTOMOOIS 3a i300BUM IUKJIOM. PO3paxyHKOBi LOCHITKEHHS BILJIUBY
I00aBKU BOJHEBMICHOTO ra3y Ha IIOKa3HHUKU pOOOTH aBTOMOOIJIB i ABUTYHIB. 3a LIM €TalloM BUKOHAHO: YTOYHEHO
METOJIMKY Ta MOJIE€JIb PO3PaXxyHKY POO0OYOro MpoLecy ABUIyHA 3 iCKPOBUM 3allajl0BaHHSIM 32 POOOTH B PEXKUMI
MaJIix HaBaHTaKEeHb Ha O€H3VHI Ta Ha GeH3MHI 3 J06aBKOIO BOJHEBMICHOTO ra3y [0 MOBITPSIHOTO 3apsay. BHeceHo
3MiHM SIKi BpaxOBYIOTb: - 3MiHYy CKJIa[ly NaJIMBOMOBITPSIHOI CyMillli IIpY 06aBLi BOLHEBMICHOTO rasy; - 3MiHy
MOJIEKYJISIPHOI Macy NajMBHOI CyMillli 6eH3UHY 3 BOJIHEBMICHMM ra3oM 3 BpaxyBHHSM HasiBHOCTI ra30M01iGHOrO
BOJHIO; - 3MiHY TEIJIOTH, 11J0 BHOCUTHCS 3 NaJIMBOM Y LUJIIHAP IBUTYHA. BCTaHOBIEHO, 1110 306ibLIEHHS 100aBKU
BopHeBMicHoOro rasy H2 /02 B mianasodi Bix 0 5o 7,88 % Bin BUTpaTu 6€H3MHY A€ 3MOTY IIOCTYIIOBO IMiABUILIUTH
ingukaTtopHuil K.K.1. ?i 3 0,237 no 0,27 IBUryHa 3 CUCTEMOIO BIIOPCKYBaHHS 6€H3MHY, TOOTO 1ajlnBHA €KOHOMIYHICTb
IBUT'YHA IPY MaKCUMaJIbHOMY 3HaueHHi fo6aBku H2 /O2 B gaHOMYy [1iana3oHi, BHACIIOK OKPallleHHsI po6040ro
npolecy, nojinmyeTtses Ha 13,9 % 6e3 BpaxyBaHHS 3aTpaT Ha OTPUMAHHS BOAHEBMICHOTO rasy. YTOYHEHO
MaTeMaTU4HYy MOJeJib PyXy aBTOMOOIJIS 32 i30BUM LIMKJIOM, B 5IKill BpaxOBaHO OCOOJIMBOCTI MaTeMaTUYHOI MOJieJi
IBUT'YHA NIpY 106aBLi BOJHEBMICHOTO ra3y [0 MOBITPSHOro 3apsiy. 3 BUKOPUCTAHHSIM Pe3YJbTaTiB €KCIIEPUMEHTY
IIpOBe/IEHi pO3paxyHKOBI JOCIiI>KeHHS BIUVIUBY JO0ABKU BOJHEBMICHOIO ra3dy Ha MOKa3HUKU aBTOMOOIJIB 3 pi3HUMU
TUIIaMU JIBUTYHIB B pyci 3a pexkumamu €BpOIeCbKOro i300BOro UMKy, BusHavyeHi qouinbHi BeJIMYNHU J06aBOK

BOJHEBMICHOTO rasy.



Pedepar aHIJ1iHCBKOIO:

The purpose of research is to improve fuel economy and reduce the toxicity of internal combustion engines of
various types, with various additive systems supply hydrogen gas to the charge air. The object of study: the impact
of the additive hydrogen gas in the air charge in the fuel economy, energy and environmental performance of
internal combustion engines. Subject of research: fuel efficiency, energy and environmental performance of
internal combustion engines of different types of work in different speed and load conditions. Research methods -
computational and theoretical and experimental. According to the schedule in 2015 conducted research on the
stage: Conducting experimental studies of the effect of hydrogen-containing gas additive in the fuel efficiency and
environmental performance of engines. Examination of the engine with the addition of hydrogen-containing
process gas into the charge air. The experimental research on the influence of the additive hydrogen gas in the fuel
efficiency and environmental performance of the engine revealed: - the addition of a hydrogen-containing gas in
the air charge improves fuel efficiency and environmental performance when working in idle; - addition of
hydrogen-containing gas in the air charge gasoline engine carburetor and fuel injection system with a feedback
system improves fuel efficiency and, as a rule, leads to an improvement in environmental performance of engines
operating in idle mode and low loads; - addition of hydrogen-containing gas in a diesel engine air charge slightly
improves fuel efficiency of a diesel engine when operating at full load and reduce the opacity of exhaust gas and
the concentration of products of incomplete combustion; Research workflow spark ignition engines showed: - the
addition of a hydrogen-containing gas in the air charge gasoline engine when operating at low load conditions
reduces the unevenness of the successive cycles and intensifies the combustion process. According to the
schedule in 2016 conducted research on the stage: Refinement of the mathematical models of the process of the
engine and vehicle traffic on the driving cycle. Estimated study the influence of hydrogen gas additives on
performance of vehicles and engines. These steps performed: Refined technique and model for calculating the
working process of the engine with spark ignition mode operation at light loads gasoline and gasoline with the
addition of a hydrogen-containing gas in the airy charge. Changes that take into account: - change of air-fuel ratio
by the addition of a hydrogen-containing gas; - changing the molecular weight of gasoline fuel mixture with a
hydrogen gas based on the availability of hydrogen gas; - heat changes made with the fuel into the engine cylinder.
An increase additives hydrogenous gas of H2 /02 in the range from 0 to 7.88% of the fuel flow indicator allows
gradually increase efficiency ?i from 0.237 to 0.27 engine with fuel injection, that is, the engine fuel economy at the
maximum additive H2 /02 in this range, resulting in improved workflow, improved by 13.9% excluding hydrogen-
containing gas to costs. Refinement of the mathematical model of car traffic on the driving cycle, which takes into
account features of a mathematical model of the motor with the addition of a hydrogen-containing gas in the air
charge. Using the results of the experiment conducted computational studies of the effect of hydrogen-containing
gas additives on the performance of cars with different types of engines in motion by the European driving cycle
mode. Determine whether the value addition of hydrogen-containing gas.5481
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII ykpaiHCBKOIO: OTpyMaHi nateHTH Ha KOPUCHY Mogiedib: [Tatent 103267 Ykpaina JlosinmenHs

[IaJIMBHOI €EKOHOMIYHOCTI [IB3 106aBKOI0 BOGHEBMICHOTO a3y 10 MOBITPSIHOTO 3apsny

Ha3zpa HTII anrJiiicbKo10: Improved fuel efficiency and environmental performance of motor vehicles

additive hydrogen-containing gas to the air charge

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTrpumaHi P€3YyJIBTATH: NOJINIIEHHS CTaHy HAaBKOJIMIIHLOTO CEPEOBUILA

l'asy3p 3aCTOCYBaHHSI: YipasiinHs TpaHcnopTy M. Kuesa, JI1 "Jlep>kasrorpancH/IInpoext”, InctutyT [asy
HAH Ykpainu, Inctutyt "MACMA".

PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:
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