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Evaluation of the effectiveness of reducing harmful emissions when using gas-air coolers for
exhaust gases of marine diesel installations
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Abstract. To reduce the operating costs of ship power plants, it is proposed to use ejection
gas-air coolers to reduce the level of harmful emissions. By means of mathematical modeling it
was obtained that it is possible to reduce the concentration of NOx from 4 to 7.5%, depending on the
engine power.
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Anoranig. OmauMm 13 croco0iB 3a0e3leyeHHs ITAJIMBHOI E€KOHOMIYHOCTI 1 KOMILIEKCHOI'O
3HI)KEHHS! TOKCUYHOCTI AU3EJIBbHOTO JIBUTYHA € BUKOPUCTAHHS BOJIOMAIMBHOI €MYJIbCIi 3 JJ0/IaBaHHSIM
npioHoucriepcHUX BKIOYeHD T10:2. Lle 103BOJIsSE 3MEHIIUTH MaKCUMAIIbHY TEMITEPATypy HHUKIY, IO
BIUIMHE Ha €KOJIOT14HI MOKa3HUKH poboTu JIB3.

Kuro4oBi ciioBa: BofonairBHa eMybCist, TUOKCHA TUTaHy, NOx

[oripmieHHs eKoJorii OTOYYIOYOro JOBKULIS, IO NPUBOAUTH O TMOTIPIIEHHS 30pOB'S
HaCeJICHHsI, Ta 0 HEOOX1THOCTI MOCUIJIEHHS! HOPM Ha TOKCHYHI BUKH/IH, TIEPII 32 BCE BiJl TPAHCTIOPTHUX
3aco0iB, B SIKUX TIEBHE MICIIE€ 3aiiMalOTh CYJTHOBI €HEPTOyCTaHOBKH.

B nanuii yac BBOASTHCA OUTBII JKOPCTKI OOMEXKEHHS Ha BHKUIUW OKCHUAIB a3zory (NOx)
3 BiAMpanbOBaHUMH Ta3aMH, MPUUYOMY DIIIEHHS Ii€l MPOOJIEeMU BUSIBISETHCS OCOOIHMBO BAaKKHM.
Ha nanmii MomeHT 3HWXEHHS BHKUAIB NOX 10 BIAMOBITHOCTI BUMOTaM MiKHAPOIHOTO CTAaHAAPTY
st cynHoBuX nu3enbHUX ABUTYyHIB IMO Tier II, Bmaetbcst mocsrté mpu 30UTBIIEHHI THTOMOI
e()eKTUBHOI BUTPATHU IMAJIMBA, aJie TaKWi NUILX 3HAXOJUTHCS B MPOTHPIYYi 3 HE MEHII aKTyaJIbHOIO
npo0seMor0 OOpOTHOM 3a 3MEHINCHHS BHUKHUIIB MapHUKOBUX ra3iB (CO2) HBUTYHIB BHYTPIITHBOTO
3rOpSIHHA, TOCTPOTa fAKOi MOCTIHHO 3pOCTa€E y 3B'A3KYy 3 HaONMKAEThCS 3arpo30l0 BHYEPIIAHHA
opraniunux nanus [1, 2].

Binomi ciocobu Ta Mmetoaun 60poTsou 3 NOX MOXKHA pO3MOAIIUTH Ha JBi TPYIIH:

- IaCHBHI;

- aKTHBHI.
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[TacuBHi MeTOIU:

1) 3MeHIIIeHHS TEMIIEPATYPH 3TOPSHHS (32 paXyHOK 3MiHH MMapaMeTPiB IHUKITY);

2) BIIOpCKYBaHHA BoAM (Oe3mocepeiHe BIIOPCKYBAHHS BOAM B LHMIIHAP a00 BIYCKHHM KOJEKTOP);

3) peuupKyisiis ra3is;

4) BUKOPUCTAHHS HAa BUIYCKHUX CHCTEMax Ta3iB MOTIMHAYiB TOKCMYHHX KOMIOHEHTIB (SCR-
CKpyOepiB);

AKTUBHI METOU:

1) ynpTpa3BykoBa 00poOKa majanBa;

2) MarHiTHa 00poOKa majanBa;

3) xombiHOBaHa 0OpOOKa MaInBa.

BukopuctaHHs piIKUX NPHUCATOK J0 TNalMBa, IO J03BOJISE MOJIMIIUTH CYMIIIOYyTBOPEHHS,
3HM3WTH  BUTpPATy TaJMBa 1  TEIUIOBY  HANpY>KEHICTh, 3MEHIIUTH  HAarapoyTBOPEHHS,
JUMHICTh 1 TOKCHYHICTh BIANpanbOBaHMX Tra3iB Ta 1H. Hampukmnan, BBEIEHHS B IIMKI BOIU
BUKOPUCTOBYETHCS ISl 3HIDKCHHS TEIUIOHANPYXKCHOCTi, a HAsBHICTh BOJM B TMAJWBI y BHIVISAIL
BOJONAIMBHOI  eMynbcli € 3acoboM  iHTeHcudikamii mnpouecy 3ropsHHs. e onHiero
NepeBarol0 BUKOPUCTAHHS BOJOMAIMBHOI CyMillli € MOXJIMBICTb 3aCTOCOBYBAaTH BHCOKOE()EKTHBHI
BOJIOPO3YMHHI MPHUCATAKU 0 TMAaJHBa, SIKIi HEMOXJIMBO BUKOPHUCTOBYBAaTH 3 3HEBOJHECHUX MAUBOM,
B SIKOMY BOHU HECTaOUTbHI.

[lepcieKTUBHUM € AOCTIDKEHHS BIUIMBY BOJOMAJIMBHOI €MYJIbCii 3 JIpiOHOIMCIIEPCHUMU
BKJIIOYEHHSM OKCUAY TUTaHy Ha poOoui i emiciiiHi xapaktepuctuku JIB3 [3].

Boponanushi emyinbcii 3 10% 1 15% Boau 3a 006CsroM BUKOPHUCTOBYIOTHCSI B SKOCTI 0a30BOi
pIOVHY IS AOJaBaHHS JPIOHOAMCIIEPCHUX BKIIOYEHb OKcUAy TUTaHy 50 i 70 4acTuH Ha MiTBHOH.
BoponanuBa emyibcist 3 HAHOYaCTHHKAMH OKCHJTY TUTaHY HE TUTBKH MIOKPAIy€ poO0Yi XapaKTePUCTUKA
JAB3 s migrorosnenoro manuBa E10TiO270: moTy»XHICTh, TUTOMY BUTpPATy MajvBa, e(hEKTHBHUN
KK (maibke Ha 3,89%), ane Tako) 3HU3UTH LIKIAJIUBI BUKUIU JIBUTYHA (HE3rOopuUIUN BYTJIEBOJEHb -
23 ppm, oxuc Byraemio CO - 71 ppm) [4].
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Research of the influence of fine dissible inclusions of TIO; in water fuel emulsion on
environmental characteristics of ice
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Abstract. One of the ways to ensure fuel economy and comprehensive reduction of toxicity of the
diesel engine is the use of water-fuel emulsion with the addition of fine inclusions of TiOz. This allows
you to reduce the maximum cycle temperature, which will affect the environmental performance of the
internal combustion engine.
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