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00 OCHOBHOTIO ITaJInBa

2. Increase the effectiveness of marine internal combustion engines by using small amounts of hydrogen to the
main fuel

Pedepar:

1. Incepranist IpUCBAYEHA AOCHIIPKEHHIO pOO0YOTro MPOLECY B CYTHOBOMY TypPOOIOPIIHEBOMY IA3€JIbHOMY ABUTYHI
Ta MOro NajIuBHIN anapaTtypi Npy BUKOPUCTAHHI MAJIUX AOMIIIOK BOGHIO IO OCHOBHOTO NaJMBa. BUKOpHUCTaHHA
IOMIIIOK BOJIHIO 10 OCHOBHOTO MMaJXBa [IPU3BOJUTD 10 ITOKPALIEHHS €KOJIOTITYHUX Ta EKOHOMIYHMX ITOKA3HUKIB [IB3.
EkcriepyuMeHTasibHi HOCHiIKEHHS IPOBeNeHi y «LleHTPi ePCIIEKTUBHUX EHEPreTUYHMX TeXHOJIOor HYK»
MiITBEPIMIIM MiABUIIEHHS €KCIUIyaTaLiMHUX ITIOKA3HMKIB IU3EJILHOTO ABUTYHA, 30KPEMA IIPUPICT OTYKHOCTI CKJIaB

Ha 1,7...3,4%, 3MeHLIeHHs IMTOMOI BUTPaTH anuaa 2,2...3,7% B 3aJIe)KHOCTI Bif, IOPLIii 101aHOTO BOJHIO.



P03p06s1eHO eKCliepUMEeHTaIbHUI CTEH], 1J1s1 JOCJIiJI)KEHHS BIJIMBY AOJIaBaHHS MaJuX JOMIIIOK BOJHIO Ha MPOLeC
po3MnuyeHHs nanauBa. Tak BUKOPUCTAHHS MaJIMX JOMIIIOK BOOHIO 10 OCHOBHOIO NajIMBa IPU3BOJIUTH [0
YKOpOYyBaHHS (pakesia pO3NUJIEHOrO I1aJuBa, Ta 30i7IbIIEeHHS 10r0 KyTa PO3KPUTTS. Y OCKOHAJIeHa MaTeMaTU4Ha
MOJI€JIb PO3YMHEHHS BOLHIO T1ifl Yac JOAABaHHS Y [IAJIMBOIIPOBiJ], BUCOKOTO TUCKY, 110 BPAXOBY€E KOJIMBAHHS PiIKOTO
[ajiMBa MK BIIOPCKYBaHHSIMU Ta IOBXUHY NaJIMBOIIPOBOAY. YIOCKOHATIEHO MAaTEMATUYHY MOJI€JIb POOOYOTO LIUKITY
IA3€JILHOTO IBUTYHA, 1110 BPaXOBYy€E BILJIMB BUKOPUCTAHHS MAJIUX AOMIIIOK BOAHIO O OCHOBHOTO I1aJIMBA HA MPOLIEC
pO3NunJIEHHS. BCTaHOBJIEHO, 110 BHACJIIIOK [TOKPALLEHHS SKOCTi pO3MNUIy KyT BUIIEPEIKEHHS BIIOPCKYBaHHS
NoTpedye KoperyBaHHs. PaljioHanbHUN KyT BUllepeI)KEHHS BIOPCKYBAaHHS M1aJIMBa, IKUH JIEXXUTh B MeXKax -2...-7°
BiJ 3aBOJICHKMX HaJAIITYBaHb, O3BOJISE MiABUIIUTH e(EeKTUBHY IIOTYXHICTb IBUryHA Ha 4,1...5,5 %. BuzHaueHo
palioHaJIbHUH Aiana30H 0JjaBaHHs BOJHEBOI MoMilIkH, mo ckiagae 0,05...0,15% no maci. BusHaueHO e(peKTHUBHICTb

3daCTOCYBaHHS MaJIUX ,Z[OMiLHOK BOJHIO Ha CyJaX Cy49aCHOro q)JIOTy.

2. The dissertation is devoted for the study of the working process in marine diesel engines and its fuel equipment
with small hydrogen additives to the main fuel using. Using hydrogen additives to the main fuel leads to an
environmental and economic performance of the ICE improvement. Experimental studies conducted at the Center
for Advanced Energy Technologies of NUOS confirmed the increase in the performance of diesel engines, in
particular, the increase in power is 1.7 ... 3.4%, the reduction of the specific fuel consumption 2.2 ... 3.7%, depending
on the portion of added hydrogen. An experimental booth was developed for studying the influence of the addition
of small admixtures of hydrogen on the process of fuel spraying. So, using of small hydrogen additives to the main
fuel leads to a shortening of the sprayed fuel torch, and an increase in its opening angle. An improved
mathematical model for dissolving hydrogen during the addition of a high-pressure fuel line, which considers the
variations of liquid fuel between the injections and the length of the fuel line. The mathematical model of the
working cycle of a diesel engine, which considers the influence of the use of small impurities of hydrogen to the
main fuel on the process of spraying, has been improved. It has been established that due to the improvement of
the cutting quality, the angle of inertia needing correction. The rational fuel injection angle the prevention, which
lies in the range -2 ... -7 ° from the factory settings, allows you to increase the effective engine power by 4.1 ... 5.5%.
The rational range of addition of a hydrogen admixture which is 0.05-0.15% by weight is determined. The
efficiency of using small hydrogen additives on the modern fleet ships is determined.
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