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Abstract. Requirements for the technical characteristics of ships are determined by international
conventions, acts of technical supervision bodies, their implementation affects the safety of navigation
and is carefully monitored. The amount of work that needs to be done to inspect a ship by
classification societies is constantly growing. From an environmental point of view, the non-toxic off-
gas components are of no interest. However, from the point of view of studying processes in catalytic
converters, almost all the main components of the exhaust gas are of interest, since when modeling gas
cleaning processes, balances for carbon, oxygen, and hydrogen must be observed. Non-toxic
components in the composition of the exhaust gas can participate in the processes of catalytic
purification in converters and the post-oxidation of particulate matter in particulate filters.
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Anomauin. Ha croroqHimHIi AEHP PO3BUTOK JBUTYHIB BHYTpimHBOrO 3ropsiHHs ([IB3) mocsr
takux 3HaueHb KKJI, mo koxkeH HacTymHHUI BiACOTOK 301IbLICHHS €(EeKTUBHOCTI MOTpeOy€e 3HAUHUX
3yCWJIb Ta HAayKOBUX pe3yibTariB. Jns cymHoBux [IB3 crae nmepanmi akTyanbHIlIE BHKOPUCTAHHS
yTUJI3alil BTOPUHHUX E€HEpropecypciB, aJlbTEpHATUBHMX IMajMB Ta MaJMBHUX KartaiizaTopiB. Mera:
MIPOBECTH MOJICIIOBAHHSI MOJEpHi3allil MajJuBHOI CHCTEMH TojoBHOro asuryna 9L48/60DB cymna
TaHKepa 3 BUKOPUCTAaHHAM BOJHEBHMX KAaTATITUYHUX J0OABOK J0 OCHOBHOI'O MajKBa AJS MMOKPALICHHS
eKCIUTyaTalliiHIX TMOKa3HUKIB MBUTYHA. J[IsI OTpUMaHHS MO3WTHBHUX PE3yJbTATiB 3allpONOHOBAHO
BUKOPUCTAHHS CHCTEMH I10/1a4l BOJAHEBUX JJ00aBOK, 1110 He nepeBulnytoTsh 0,1% Bia nuKI0BOI mopiii
najvBa (3a Macoro). BosieHs Ha CyIHI MOXIIMBO 30€piraTé y BUTIISAII METAIOTIIPUIIHOTO aKyMYJISITOPa,
a0o B 3piKEeHOMY cTaHi. BUKOHaHO MOJIe/IIOBaHHS BUKOPUCTAHHS JaHO1 TeXHOIOri Ha ABUryHI MAN
9L48/60B. B pe3ymbTaTi NMpOBEACHHS PO3PaxyHKIB OTPHMAHO 3MEHIICHHS IHTOMOI €(QEeKTHBHOI
BUTpaTH MaJiiBa JBUTYHOM Ha 1,5...3,5% B 3anmeXHOCTI Bil peXUMy poOOTH JBUTYHA, MPH HYOMY
HaOIIbIII 3HAYEHHS 3MEHIIEHHS BHUTPATH MAlKBa JOCATAETHCS HAa YACTKOBUX DPEKUMax pPOOOTH.
Takox BapTO BIAMITHTH 30UIBIICHHS TOTY>KHOCTI ABUTYHa 10 3% BIAMOBIHO EKCILIyaTariifHOTO
pexxumy poOotu ycraHoBKkHM. [Ipum 1npbomy e(gekT JOoCsATaeThCsl 3a PaxyHOK ITOKPAICHHS
CYMIIIIOYTBOPEHHS B JABUTYHI.

Knwuoei cnosa: excrinyaranist CEY, ABUTryH BHYTPIIIHBOT'O 3TOPSHHS, BOJACHb, aJbTEPHATUBHE
NaJINBO, METAJIOTIAPUAHUN aKyMyJISTOP.
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BonneBi mo0aBku MOXHa BHKOPHUCTOBYBAaTH B SIKOCTI TMAJIMBHOI JOMIIIKH JJIS TOKPAIIECHHS
3TOPSIHHS OCHOBHOTO TIaJIMBa, IO MPU3BOJIUTH O 3MEHIICHHS BUTPATH MallMBa Ta TMOKPAIICHHS
eKCIUTyaTaIlliHUX TIOKAa3HHUKIB CYJHOBOTO JIBUTYHA, OCOOIMBO HAa YaCTKOBHX Ta MEPEXITHUX PEKUMAX.

[IpoBeneHo AOCTIMKEHHS BUKOPUCTAHHS BOJHEBUX JOMIIIOK O OCHOBHOTO TMajHBa Cy/JHA
tankepa IMO: 9384447 (puc. 1) 3 nBurynom MAN 91L.48/60 [1,8].

== e e =

a) 0)
Pucynok 1 3aranbHnii BUrjsj (a) cyiHa Ta iioro MauuHHe BiaaijieHHs (0)

Jlane cyAHO TpPU3HAYEHO I KOPOTKUX TmepexoniB (3...5 THUC. KM) MO TPaHCIOPTYBaHHIO
HadTonpoaykriB. Po3paxoBaHo ekcIuTyaTamiiHuil pexkuM poOOTH ABUTYHA 3 BUKOPUCTAHHIM J00OaBKH
BOJIHIO JI0 OCHOBHOTO najnuBa B po3Mipi 0,1% 3a macoto, Tuckom noaadi Boanto 7 MIla.

Crimparoynch Ha YTOYHEHI PO3PaXyHKH XapaKTePUCTUK 3TOPSHHS TIajnBa Ta BPaxOBYIOUH
MOKa3HUKH TETJIOBUUICHHS ABUTYHA 32 YTOUHEHOIO MaTEMAaTUYHOIO MOJICIUTIO OTPUMAHO 3aJIeKHOCTI
BUTPaTH TMaJWBa JaHOTO JBHTYHAa IPH BUKOPUCTaHHI MalMX JIOMIIIOK BOJHIO. 3a paxyHOK
noJipiOHEHHS Kparesb PO3NUICHOTO MalKBa, IPH BUBIJIBHEHHI MOJIEKYJISIPHOTO BOJHIO, BiJOYBA€ThCS
MOKPAIICHHS CyMIIIIOyTBOPEHHS, a OT)Ke 30IBIITY€ETHCS IIOBHOTA 3TrOPSIHHA nanuBa. L{e mpu3BoanuTs 10
3MEHILEHHS! TUTOMO1 €()eKTUBHOI BUTpaTH maiuBa Ha 3...5 % B 3aJeXKHOCTI BiJl PEKUMYy pOOOTH Ta
KUIBKOCTI JOIaBaHOTO BOIHIO.

B Toif xe yac gk MokazaHO Ha puC. 2 BiIOyBaeThCs 30UIbIIEHHS €(PEKTHBHOI MOTYKHOCTI
neuryHa. Jlns neuryna 9L48/60 orpumano 3HaueHHS e(peKTuBHOI moTykHOCTI 10950 kBT, 110 6isbie
Ha 1,5% Big 6a30BOTO BapiaHty.

3HauyeHHs MUTOMOI e()eKTHBHOI BHTPATH MAIMBa HA HOMIHANBHIN 4acToTi oGepranus 514 xB
cknagatorh 0,177 kr/(kBr-ron), mo Ha 3 T MeHIIe HDK HOMIHaJIbHAa BHUTpaTa MajuBa Ha JaHOMY
pexkumi. 3MEHIICHHSI TUTOMOT €(heKTHBHOI BUTPATH MaJIMBa CKIaAal0Th 1,5...4 % B 3aJ€KHOCTI Bif
pPeKUMY POOOTH JBHWTYHA, 3 TCHICHIIE€I J0 301IbIICHHS HAa YaCTKOBUX Ta MEPEXiTHUX PEKUMaX
pobGotn naBurynHa (puc. 2). Jlani 3HaUeHHS aKTyaJbHI TpW KOPUTYBaHHI KyTa BHUIECPEIKCHHS
BIIOPCKYBAHHS B 01K 3MCHIIICHHS Ta CTAIMX 3HAYCHHSX 1HIINX HAJAIITYBaHb POOOTH JBHUTYHA.

PesyabTaTi pocaimkenns. ['omoBuuii neuryn 9L48/60B cymna mpoekty 214 cymnHoBepdi
«Factorias Vulcano» mpaitoe Ha au3enpbHOMYy mnanmBi 3a ctanmaprom ISO 8217, kareropis ISO-F-
DMB i BukopuctoBye 1,74 1/roguny abo 41,7 T nanuBa Ha 100y npu 0,85 Ne. [Ipu BapTOCTI IIHOTO
nanuBa ctaHoMm Ha 07.03.23 900 nonmapis CIIIA 3a TOHHy, IIOJACHHA BAapTICTh MajlMBa CTAHOBUTHUME
37 350 nonapis CIIIA.

[Tpu BukopucTanHi BogHeBO1 qo0aBku B 00cs3i 0,1% 3a macoro, 3a METOIUKOIO PO3POOJICHOIO B
Xepcouncbkomy HHI HVYK, noGoBa BuTpata BoaHIO ckiagatume He Oinbiie 42 kr. PospaxyHkw,
MPOBE/ICHI Ha OCHOBI MaTEMAaTUYHOTO MOJICIIOBAHHS 3 YpaxXyBaHHSM €KCIIEPUMEHTAIBHUX JaHHUX 32
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METOJMKOI0 E€KOHOMIYHOTO po3paxyHKy, po3pobieHoro B XHHI HVYK, mokasyrworts, mo y pasi
no6asku 0,1% BojHIO Horo BUTpata cTaHOBUTUME 42 KT Ha 100y. SIKIIIO BapTicTh BOAHIO, OTPUMAHOTO
razoBuMm pedopmiarom [10], craHoBuTh 2,4 goilapiB 3a Kr, MIOJICHHA BapTICTh BOIHIO
cranoButuMe ~100 nomapis CIIIA.

HasanTaxxysaibHa Burparha
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Pucynok 2. E¢pexTuBHi nokasHuku podoru AsuryHa 6L.20 npu 3miHi kinbKkocTi 10MIilIKN BOAHIO

Takum yuHOM /1000Ba €KOHOMIs IMANKBA, BPAXOBYIOUM BapTiCTh BOJHIO 1 3HIKEHHS BHTpaTU
nanuBa Ha ~3 %, ckiagatume 1,25 T, mo xomryBatume 1000 mon. CHIA. V pasi TpaHcHOpTYBaHHS
Ha(TH 3 MOPTIB OJIMKHBOIO CXOY 10 YKpaiHHU 13 CepeHbOI0 TOBXHUHOI0 pericoBoi JiHiT 5000 Muib 1
CEpeIHBOI0 MIBUAKICTIO 14 By3iiB, €KOHOMisl 32 BHUKOPHCTAHHS BOJHEBOI JI00ABKH CKJIae ~
16 THc. y.o0. 3a mepexiz.
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PERFORMANCE INDICATORS OF THE 91L48/60B TANKER MAIN ENGINE USING
HYDROGEN ADDITIVES IN THE MAIN FUEL

Denys Shalapko - PhD, Lecturer of the Ship Power Plants Operation and Heat-Power
Engineering Department, Kherson Educational-Scientific Institute of Admiral Makarov National
University of Shipbuilding, Kherson, Ukraine.

Hanna Shalapko - student of Kherson Educational-Scientific Institute of Admiral Makarov
National University of Shipbuilding, Kherson, Ukraine.

Abstract. To date, the development of internal combustion engines (ICE) has reached such
values of efficiency that each subsequent percentage increase in efficiency requires significant efforts
and scientific results. The utilization of secondary energy resources, alternative fuels and fuel catalysts
is becoming more and more relevant for marine ICE. To carry out modeling of the modernization of
the fuel system of the main engine 9L.48/60DB of the tanker vessel using hydrogen catalytic additives
to the main fuel to improve the performance of the engine. To obtain positive results, it is proposed to
use a system for supplying hydrogen additives, which do not exceed 0.1% of the cyclic portion of fuel
(by mass). Hydrogen can be stored on board in the form of a metal hydride battery or in a liquid state.
Simulation of the use of this technology on the MAN 9L.48/60B engine was carried out. As a result of
the calculations, a decrease in the specific effective fuel consumption of the engine by 1.5...3.5% was
obtained, depending on the mode of operation of the engine, with the largest values of the reduction of
fuel consumption being achieved in partial modes of operation. It is also worth noting the increase in
engine power up to 3%, according to the operating mode of the installation. At the same time, the
effect is achieved due to the improvement of mixture formation in the engine.

Key words: ship power plant operation, internal combustion engine, hydrogen, alternative fuel,
metal hydride battery.
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Anomauisn. Buxuay 3a0pyJHIOIOYUX PEYOBHH B atMocepy 3 CYACH BEIHKOTO PO3MIpy €
KITIOYOBUM (PAaKTOPOM CTaHy SIKOCTI MOBITPs B NMPWICTVIMX paioHax Jo moptiB. Ha cymHOMmIaBCTBO
npuBoauThCS 13 % MIOpIYHMX BUKUIIB OKCHUAY CIPKH B yChbOMY CBiTi. Ha CyqHOMIaBCTBO TakKoX
npuBoAUTECA 10 15 % cBiToBux BHKUAIB NOx 1 3 % Buxumia CO,, sKi, K OYIKYEThCS, 3HAYHO
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