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Anomauin: Po3sumok cgimosoco cyoHoniaecmea 6i00y8acmuvcs 3a YMO8 HNOCMILHO
3poCmardux eumMoz 00 3MEHUIeHHsT KOHYEeHmpayill Hebe3NeuHux CKIa00sux 2a3ono0ioHuUx
NPOOYKMi6 320psiHHA  8y2n1ego0Hesux nanus. Meowci Konyenmpayii HeOe3neuHux pevosuH
peanamenmyromucs 8i0nogiono 00 oooamxy VI Kouwsenyii MARPOL 73/78. Hatinebe3neuniwumu €
OKCUOU asomy. 3MeHwlenHs 6micmy OKCUOi8 da3omy HeMuHyye MNo8'sa3ani 3 O00MeHCeHHAMU
MAKCUMANbHOI memMnepamypu Yyukiy, a omoice, i 3 NO2IPUEHHIAM NATUBHOI eKOHOMIYHOCII O8USYHA.
Jna  3meHwienHA GUKUOIB OKCUOI@ a30MY GeIUKUMU MPAHCHOPMHUMU OUZETAMU  HAUOIIbU
NOWUPEHUM CROCOOOM € peyupKyIAaYis 8IOnpaybosanux 2azie y nogimpsaHuil pecugep. lemomuum
HeOONKOM 3ACmOCY8aHHs YIel cxeMu € HeoOXIOHICmb OXON00JCeHHS B8IONPAYbOBAHUX 2d3i8 ma
IXHbo2Oo 000amKoB020 ouuwents. s 30euesnents makoi cxemu J102IYHUM BUSTA0AE NOECOHAHHS
peyupkynayii 8i0npaybo8aHUx 2azié 3 IHUUMU CHROCOOAMU 3MEHUIeHHs BUKUOI8 OKCUOI8 a3zomy,
HanpuKaao, 3MiHa Kyma 6nopcKyeanus naausa. Mooicna npunycmumu, wo ydum nisuiuie Oyoe
NnOOAHO NAIUBO 8 YUNIHOP, MUM Hudicue OyOe memnepamypa nogimpsHo2o 3apsoy i, 8i0n08ioHo,
mum Hudcue 6yoe MAKCUMATbHA MeMnepamypa 320psAHHA, A Oomoice, I KiIbKiCMb OKCUOI8 a30my.
Pospaxynox euxudie okcudie azomy 0Oys 3molenvosanuil Onisi 20108H020 Oeucyna MAN-B&W
7S50MC-C, ecmanoenenoeo na cyoui "LILA SHANGHAI". Mooenv 6yno cmeopeno i3
sacmocysanuam nakema AVL-BOOST ma sepughikosano no HaseHuM pe3yibmamam iHOUYit08aHHs.
Ilicna eepucgpixayii 6yno 30iticheno po3paxyHoK euxkudie okcudie azomy NOx npu eapiayii Kyma
NOYAMKY 320pAHHA Naauea. Y Mipy 3cy8y Kyma nouamky 320psHHA naauea oani 6i0 BMT
cnocmepieanocs NoCipuieHHs NAAUBHOI eKOHOMIYHOCMIE ma NAOJIHHA YUNIHOPOBOT NOMYWICHOCMI NpU
OOHOYACHOMY 3MeHuleHHi Mmacu okcudie azomy NOx, wo euxudaiomvca. Tum He MeHul,
eKONO2IUHICMb  08USYHA  NOKPAWY8andcs Habazamo weuoule, HIiZC NOIPULYBAIUCA U020
NanueHO-NOMyx*CHi - Xxapakmepucmuxu. Po3paxynku nokasanu, wo 011 06ucyHie, wo 6dce
nepebysaroms 6 excniyamayii, 3MiHa Kyma 6nOPCKY8AHHSA NAIUBA O03601A€ 3MEHUUMU SUKUOU
oxcudie azomy. Tomy Oanuti nioxio Oe3 0coONUSUX MPYOHOWSI8 MONCHA NOEOHYBAMU 3 [THUUMU
Memooamu, 30euesniondy makum YUHOM eKo102iuHe 8600CKOHALEeHHS 0BUSYHA.

Kniouoei cnosa: inouxamopua diazpama, pobouuii npoyec, oxkcuou azomy, gumozu MAPIIOJI,
EKONIO2IUHI BUMO2U, PEeYUPKVIAYIs BUXIONHUX 2a316, KYM 6UNepeod’CceHHs GNOPCKYBAHHS NAIU8d,
MOOeN08aHHs pobOY020 NPoYecy.
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Abstract: The development of world shipping is taking place under ever-increasing demands
to reduce the concentrations of hazardous components of gaseous products of combustion of
hydrocarbon fuels. Concentration limits for hazardous substances are regulated in accordance with
Annex VI of MARPOL 73/78. The most dangerous are nitrogen oxides. Decreases in the content of



nitrogen oxides are inevitably associated with limitations of the maximum cycle temperature, and
hence with the deterioration of fuel efficiency of the engine. To reduce nitrogen oxide emissions by
large transport diesels, the most common way is to recirculate the exhaust gases to the air receiver.
A significant disadvantage of this scheme is the need to cool the exhaust gases and their additional
purification. To reduce the cost of such a scheme, it seems logical to combine the recirculation of
exhaust gases with other ways to reduce emissions of nitrogen oxides, such as changing the angle of
fuel injection. It can be assumed that the later the fuel is fed into the cylinder, the lower the
temperature of the air charge and, accordingly, the lower will be the maximum combustion
temperature and, consequently, the amount of nitrogen oxides. The calculation of nitrogen oxide
emissions was modeled for the main engine MAN-B &W 7S50MC-C, installed on the ship "LILA
SHANGHAI". The model was created using the AVL-BOOST package and verified by the available
results of sea trials. After verification, the calculation of emissions of nitrogen oxides NO, with
variation in the angle of onset of fuel combustion was performed. As the angle of onset of fuel
combustion away from TDC shifted, there was a deterioration in fuel economy and a decrease in
cylinder power while reducing the mass of NOx nitrogen oxides emitted. However, the
environmental friendliness of the engine improved much faster than its fuel and power performance
deteriorated. Calculations have shown that for engines that are already in operation, changing the
angle of fuel injection can reduce emissions of nitrogen oxides. Therefore, this approach can be
easily combined with other methods, thus reducing the cost of environmental improvement of the
engine.
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