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Pohorletskyi Dmytro., Dzygar Anatolii.

Methanol as a fuel for marine engines

The possibility of using methanol as an alternative fuel for marine diesel internal combustion
engines is considered, as a fuel with low carbon content, flexibility of use, availability in the bunkering
market and level of pollution. The possibility of converting existing marine main diesel engines to use
methanol as a fuel, to comply with the Carbon Intensity Indicator (IMO CII), which has aroused interest
from shipowners, according to data from MAN Energy Solutions, and MAN, as an engine manufacturer,
which reports a rapid increase in the number of requests for conversion to dual-fuel engines for
container fleet vessels, is also considered.

Keywords: methanol as a promising fuel, alternative fuels, greenhouse gas emission reduction,
dual-fuel marine engines.
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BUKOPUCTAHHA BOKC-KYJIEPIB B HEHTPAJII3OBAHUX CUCTEMAX
OXOJIOKEHHA CYJHOBUX EHEPTETHYHUX YCTAHOBOK
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Anomauia. Posenanymi ocodaueocmi UKOpUCMAaHHs MEnio0OMIHHUX anapamis muny «OoKc-
Kyiep» 6 YEHMPANi308aHUX OBOKOHMYPHUX CUCMEMAX OXONO0O0NCEHHS CYOHOBUX eHepeemuYHUX
yemarogok. Ilpoananizosani nepegazu ma HeOOMIKU iXHbO2O GUKOPUCTIAHHSL.

Knwwuogi cnosa: cyonosa enepeemuxa, meniooOMiHHUK, OOKC-KYep; CUCIEMA OXOJI0ONCEHHS,

menjaioee HA6AHMAMNCEHHA.

TpagumidauM JUIS  CyYacHHX CYJHOBHUX CHEPreTHYHUX YCTAaHOBOK € BHKOPHUCTAaHHS
LIEHTPATI30BaHOI IBOKOHTYPHOI CHCTEMH OXOJIOPKEHHS BOIOKO T CKJ1aJ0BuX eyleMeHTiB [ 1, 2]. OnHa u3
MOJKJIMBHX CX€M BUKOHAHHS TaKO1 CHCTEMH IS TU3€IbHOI YCTAHOBKH HaBeJeHa Ha puc. 1.

B HaBenmeHiifi cxeMi yci KOMIOHEHTH CHEPreTUYHOI YCTAHOBKH OXOJOKYIOTHCS IIHIIE
OYUIIEHOIO TIPICHOIO BOJIOIO, SIKA IIUPKYJTIOE TI0 3aMKHYTOMY KOHTYpY. OXOJIO/IKEHHS JKe MPICHOT BOIU
Y CBOIO Uepry 3iHCHIOETHCS B IEHTPAILHOMY OXOJIO/IKYBadi 12 3a00pTHOIO BOJIOIO.

BukopucTaHHS TaKUX CHCTEM, MOPIBHIHO 3 OJJHOKOHTYPHHUMHU, JIO3BOJISIE 3MEHIITUTH JIOBKUHY

TpyOOIIPOBOIIB 3a00pTHOI BOAM BCEPEAWHI MAINTMHHOTO BIMIJICHHS, MIiHIMI3yBaTH KiIBKICTh
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€JIeMEHTIB, KOHTAKTYIOYMX 13 HEI0, 1 TUM CaMUM CYTTEBO INIBUIINTHA HAIIMHICTD €HEPreTHYHOI
YCTaHOBKH. SIK TiepeBard JaHOi CXEMH, BIJ3HAYaIOTh TAKOXK Te, IO BUKOPUCTAHHS JATYHI JUIA
BUTOTOBJIEHHS TPyO 3a00pTHOI BOAM Temep He MPU3BOANUTH A0 HAJAMIPHUX BUTPAT, & B KOHTYPI MPiCHOT
BOAM B OUTBIIOCTI BHMAAKIB 3aMICTh KOXYXOTPYyO4acTUX TEMJIOOOMIHHWKIB Temep MOJKHA
BUKOPHCTOBYBAaTH OUTBII KOMMAKTHI Ta eQeKkTHBHI IacTuHYacTi. lLleHTpamizoBaHa cucrema
OXOJIO/KEHHSI 0e3yMOBHO HE I030aBlieHa HEOJIKIB, ajleé 332 PaXyHOK ONTHMi3amii HaBaHTAKEHHS

30epirae BUCOKI TapaMeTpu eHeproe(eKTHBHOCTI Ha BCiX pexumax podotu [1, 3, 5].
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Pucynok 1 — Cxema CyIHOBOI IIEHTPaIi30BaHOT CUCTEMH OXOJIOKEHHS [3]:

1— nusenb-reHepaTopH; 2— OXOJO/DKYBadi CHUCTEMHM KOHJMIIIIOBaHHS TOBITps; 3 —
OXOJIOJKYBayl IHIIMX CYJHOBHX €JIEMEHTIB; 4 — KOHJICHCATOP KOTEJIbHOI yCTAaHOBKHU; 5 — OXO0JIO/KyBay
HAJITYBHOTO TOBITPS TOJIOBHOTO JIBUTYHA; 6 — TOJIOBHUIA IBUTYH; 7 — OXOJIOJKYBad KOXKyXa JIBUTYHA;
8 — MacI00X0JI0/1)KyBa4 TOJIOBHOTO JIBUTYHA; 9 — reHepaTop mpicHoi Boau; 10 — oxomomkyBau Boau
BUCOKOT TemItiepaTypu; 11 — Hacoc 0XOJIO/KEHHS TOJIOBHOTO IBHT'YHA; 12 — IIEHTpaIbHUI 0XO0JIOJKYBaY

3a00pTHOIO BOJIOI0; 13 — KIHTCTOHHI SIIUKY; 14 — Hacoc 3a00pTHOT Boju; 15 — HacocH MpicHOT BOJIU

B ocranHi poku HaMiTHiIacs TEHICHLIS BHKOPHUCTaHHS Ha CyJIHax Maiol i cepegHbol
BOJIOTOHHA)KHOCTI B TMOAIOHMX JIBOKOHTYPHHUX CX€Max 3aMiCTh LEHTPAIbHOI'O OXOJOMKyBaua 12
TEIJIO0OMIHHMX amapartiB THITYy «OoKc-Kyiep» [3, 6].

bokc-kynep cknagaerbes 3 myuka U-momiOuux TpyO (puc. 2), BEPTHKAIBHO 3aKPIIUICHHX Y
KIH[CTOHHOMY AIIMKY cynHa. OXONOMKEHHS MpicHOI BOJIM, MIO IPOXOAWTh MO IUM TpyOam,

3MIIHCHIOETHCS, TOJIOBHUM YHHOM, 32 PaXyHOK MIPUPOAHBOI KOHBEKII 3a00pTHOT BOAM B KIHTCTOHHOMY
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AuKy . LImpKy s Ta mocTiifHe OHOBIIEHHS 3a00PTHOT BOAM 320€3MeUy€eThCS CIeIiallIbHUMU OTBOPAMH
y BXiJHIN Ta BUXimHIN pemriTkaxX. JlogaTkoBe miIBUINCHHS ¢()EKTUBHOCTI OXOJIOJKCHHS MOXe OyTh

JOCSATHYTE BHACIIJIOK MMPUMYCOBOI ITUPKYIIAIIIT 3a00PTHOT BOJIM, BUKITUKAHOT PyXOM CYJIHA.

Buxinaa
periTka

Kinrcronnuii
SIIHAK

Bxigua
permiTka

a o
Pucynok 2 — 3oBHilHii BUIsLI O0KC-KyJiepa (a) Ta HOro po3ramryBaHHs B KiIHTCTOHHOMY

ALKy (0)

[IpakTryHa peamizallisi TaKUX KOHCTPYKIiH Brepine movyanacs B Hizepnangax y kiHm XX cr.
3apa3 ix cepiiiHe BUPOOHHUIITBO BeleThCs psjoM Himepianacbkux («WEKA Marine B.V.», «NRF
Thermal Engineering B.V.», «VDL Klima B.V.», «Blokland B.V.»), nimenskux («Kelvion Holding
GmbH») Ta amepukaHchkux («Duramax Marine LLCy») kommaHiii.

Oxpemi cekmii OOKc-Kynepa MOXYTh OyTH BKJIIOYEHI SIK IMapajeibHO, TaK 1 IMOCIiIOBHO.
3aJeKHO BiJ KOHKPETHO! KOH(QIryparmii KIHFCTOHHOTO fLIMKa My4YOK TPpyO MOXe po3TalioByBaTHUCS B
HBOMY IT030BXXHBO a00 MONEPEYHO. 3 METOI0 ONTUMI3awii pO3MILIIEHHS B 00MEXEHOMY TPOCTOPI CEKLiT
OoKc-KyJepa 3a (OpMOI0 MOXKYTh OyTH BUKOHaHI IPSAMOKYTHUMH, KPYTJTUMH a00 CTYIiHYACTHMHU.

TpyOu TerooOMiHHMKA, SIKi 3HAXOIATHCA Y O€3MepepBHOMY KOHTAKTI 3 MOPCHKOIO BOZOIO,
BUKOHYIOTb 3 KOPO3iMHO-CTIMKMX MigHO-HikeneBux cmiaBiB. o6 3amoGirtu ix OiomorivHomy
0OpOCTaHHIO 3aCTOCOBYIOTh Pi3HI 3aX0/M. 3 HUX HalYacTille repeBara BiJIa€ThCs CUCTEMaM 3aXHUCTY
3 BukopuctanHsM ctpymy ICAF (Impressed Current Anti Fouling). Anomu 3 uyuctoi Mifi
BCTaHOBITIOIOTHCS Y KIHTCTOHHOMY SIIIIHUKY ITiJ] TETNI00OMiHHUKOM (puc. 3). Mik aHOJJaMU Ta KOPITYCOM
MOJAEThCS MOCTIMHUN CTPYM, IO MPH3BOAWTH IO PO3UMHEHHS MiJi B MOPCHKiH Bomi. loHum wmixi

CTBOPIOIOTH Oe3IepepBHE TOKCHYHE CEPEIOBHIIIE, SKE 3a1100irae 0CiJaHHIO BIAKIIaICHb.
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Pucynok 3 — Cxema Ta 30BHIlIHIN BUMIISA po3MinieHHs aHo B cuctemu [CAF

JlocnigHUKM BiA3HA4YarOTh, 110 BUKOPUCTAHHS OOKC-KYJIEPiB B CHCTEMaxX OXOJIOIKCHHS Mae
HACTYyITHI iepeBar# [3].

1. CyTT€BO 3MEHLIYETHCS CIIOKMBAaHHS €JIEKTPOEHEPTrii B Mpoleci eKCIulyaTamii cynHa,
OCKIUJIBKU BUKIIIOYAIOTHCSL BUTPATH Ha poOOTYy HAcocCiB HUPKyLii 3a00opTHOI Boau. (banaHc crioxuroi
€JIEKTPUYHOI €Heprii U pi3HUX TUMIB CYJEH CBIAYUTH MPO TE, L0 HACOCH OXOJIOKYBaJIbHOI BOIHU €
OJTHMUMH 3 HAWBUTPATHIIIMX Ta HAWOUIBII BUKOPUCTOBYBAHHUX €JIEMEHTIB €HEPIreTUYHOI YCTaHOBKH, SIKi
(yHKLIIOHYIOTh Ha BCiX pexkuMax ii podotu. Burpara enexrpoeneprii Ha X NpuBiA AT AESKUX CyIeH
csirae 10 % Bij 3arajbHOT KUTBKOCTI CIIOKUBAHOT €JICKTPHUKH. )

2. OmHUMH 3 HalMEHII Ha/IiMHUX €JIEMEHTIB CYJJHOBOI €HEPreTUYHOi YCTAHOBKU € €IIEMEHTH
KOHTYpa OXOJIOJDKCHHSI 3a00pTHOIO BOAOIO (TpyOHM, 3amopHa apMaTypa, HAcCOCH, KOHTPOJIBHO-
BUMIpIOBaJIbHI TPUOOPH Ta iH.). BiICyTHICTH IMX €leMEeHTIB, BHACIIIOK BUKOPUCTaHHS OOKC-KYJIEpiB,
CYTTEBO MiJBUIIUTHh HAJIIHICTh E€HEPreTUYHOI YCTAHOBKH. TakKOXX CYTTEBO 3MEHINYIOTHCS JEsIKi
3arpo3u, OB’ s13aHi i3 BTPATOI0 X0y CY/HA Ta 3aTOIUICHHSM MAIIMHHOTO BIJUIIICHHS.

3. BHWKYIOTBCSI BUTPATH Ha MOOYJOBY CyJHA 4Yepe3 BiMOBY BiJl KyMiBJIi HACOCIB 3a00PTHOI
BOJIM Ta apMaTypH; 3MEHIIYIOTBbCS BUTPATH Ha MOHTaX OOJIaJHAHHS Ta HACHYEHICTh MAaIIMHHOTO
BIJIZIIICHHS] MEXaHIYHUM OOJIaTHAaHHSIM; 3MEHIIYEThCS KUIBKICTh JOHHO-O0OPTOBOT apMaTypH.

Bucnoexu: Ha nannii MOMEHT BUKOPHCTaHHS OOKC-KYJIEPiB 30CepeIKeHe, TOJIOBHUM YHHOM, Y
CKJaJi JU3EeIbHUX YCTAaHOBOK CYZEH Majoi BOJOTOHHAXXHOCTI. [IMTaHHS iX BUKOPHCTaHHA Yy CKJagi
CHCTEM OXOJIOJKEHHSI CyJJHOBHX ra30TypOiHHUX YCTaHOBOK Ta Y CKJIaJi CYAEH CepPeIHbOI Ta BEJHKOI

BOZ[OTOHHa)KHOCTi 3AJIMIIAK0THCA aKTyaJIbHUMHA i HOTpe6y'IOTB I[OCJ'IiI[)KeHHSL
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Using of box coolers in central cooling systems of marine power plants

Patlaichuk V. M., Kozyrko O. A.

Admiral Makarov National University of Shipbuilding, Mykolayiv, Ukraine.

Abstract. The paper considers the features of using heat exchangers of the "box-cooler" type in
central dual-circuit cooling systems of ship power plants. The advantages and disadvantages of their
use are analyzed.

Key words: marine power generation; heat exchanger; box cooler; cooling system; thermal
load.
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ESTIMATION OF THE THERMAL LOAD ON THE SHIP'S COOLING
SYSTEM FROM GAS TURBINE ENGINES AND THEIR SYSTEMS
V. M. Patlaichuk, PhD., Associate Professor *, 0. A. Kozyrko, postgraduate student 2

Admiral Makarov National University of Shipbuilding
Mykolayiv, Ukraine
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Abstract. The thermal load on the central cooling system of the ship from the propulsive gas
turbine engines of a simple thermodynamic cycle and their servicing systems was assessed. The
possibility of using heat exchangers of the “box cooler” type for cooling these engines was analyzed.

Key words: marine power generation; gas turbine unit; heat exchanger; box cooler; cooling

system; thermal load.

In recent years, heat exchangers of the “box cooler” type have gained some popularity in the
power plants of small and medium-sized vessels. However, at the moment their use is concentrated
exclusively in diesel power plants, where they are used mainly in cooling systems of main engines, as
well as for cooling charge air and oil of lubrication systems of main engines and gearboxes. Issues
related to the use of box coolers in cooling systems of marine gas turbine power plants remain unresolved

at the moment.
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