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YKONOX KAI ANTIKEIMENO THX EPTAXIAX

H mapovca dumhouatikn epyacio npooeyyilel oe mpmdTo eminedo o Bewpnrikny Pdon T dvvatdTnTa
Aertovpylog €vOC VOLTIKOD KIVNTHPO O YOUNAO QOPTIO KOl KOTA GUVENEWNL GE YOUNAEG  TOYVTNTES
TEPLGTPOPNG €KTOC TOV TTediov oyedlacov Tov. [IpdKettal o fioe cOYYPOVY GTPOTNYIKN LE GKOTO TO
TEPLOPICUO TNC NUEPNOLOG KATOVIAMONG KOLGIHOV LE CLVERELD TNV HEI®ON KOGTOLG OAAL Kot TOV

TEPLOPICUO TOV ATOAVTOV TILADV TOV EKTEUTOUEVOV POTOV.

T'iveton avoaeopd oTig onueptvég S1ATAEELS TTOV EVICYDOVV TN YPNOT| TOL TAPATAV® LETPOL LE GTOYO TNV
avénomn g evepyelokng amddoong aALG Kol 6€ VEOLS OgikTeC OV €ovv elcaybel oTn VALTIAIL pE
OKOTO TNV «TOCOTIKOTOINCT» TNG amdd001nG TOL KAOE TAOIOV AEITOVPYDVTAG KOl MG LETPO GUYKPLONC.
21 ovvéyeln YIVETOL avopopd GE TPOTOTOWCELS TOV £X0VV TPOTAHEl KLPIWG OO TOVE KOTOUCKEVAGTEG
TOV KWNTHP®V Yo TNV KOADTEPT OLVATH EQOPUOYN TOL HETPOV Kol TNV OvVTIOTAOUIoN TLYOV
TpoPANpaTOV Tov Bo UTOPOLGOV VO TPOKVYOLV KOTO TNV AEITOVPYIO TOV KIVNTNHPO GE ONUEin EKTOG
oYe00GHOD  (TEployég YounAov @optiov). Ta tn Sigpedvnon yivetor ypnorn €W1KoD AOYIGUIKOD
TPOCOHOIOTG VOUTIKOV Kivntipwv Nl mov £xel eveouatwbel o8 d10yvmoTiKO AOYIGHIKO TOL £XEL

avanrtuydel and tov Kab. k. A. XovvtdAo.

2 ovvéyela, mpooeyyiletal BempnTikd TO O1yVOOTIKO AOYICHIKO KOl Kupiog 1M duvatdtTnTe NG
mpocopoimong mov mapéyel. Kdvovrag ypnon TpayHaTikov HETPOEDY Y10 SLPOPETIKE QpOpTio. TOL
KvnTipo Ttpocdlopilovtol ot KOUTOAEC TAONG TMV AETOVPYIKOV TOPOUETPOV TOV KIVNTHPO OV
KOO1GTOOV EPIKTN TNV EKTIUNGT TOVE 0€ OAO TO €VPOC POPTIOV £mG Kot Ta YounAd. TIpoxkettan ylo pia
ONUOVTIKT] OlEPEVVTION OLOTL JEV LILAPYOLV EMOPKN OEOOUEVA Y10, TIC AEITOVPYIKEG TOPAUETPOVS GE

TEPLOYES YOUNA0D popTiov.

TéNog yivetar TPoodOPIGUOC TV AEITOVPYIK®OV TOPOUETPOV TOV AVTIIOTOY®V OoNUeEiwv amd To
dwyvootkd apoypoaupa PYTHIA-V pe yprion g apocopoinong. Xt mapovoa epyacio eéetalovon
dvo pebodoroyiec O6cOV a@OPE OTN TEPLYPOAPYT] TNG AEITOLPYIOG TOL VLAEPTANPMOTH. XTI TPDTI
YPTCULOTOLOVVTOL AELTOVPYIKH SEGOUEVO TOV VREPTANPWTY] (TEGN GAPMOOTG KAT) TOV EKTIUOVTOL LE TN
YPNON TOV UETPNUEVAOV TIHOV TOV ETICTU®V SOKIU®Y Kol 0T SEVTEPT] TPOSOUOIMVETAL 1] AglTovpYia
TOV VEPTANPOT YPNOCILOTOIOVTOG TN MEDOSO TNg AETOVPYIKNG OHOOTNTAG. AVTO E€lval TPOKTIKA
avaykoio 00Tt dev LVIApyovy JabBEcIol ¥apTeg Aettovpyiog Yo TO GUUMIESTH KOl TO oTpofiho. O

TEAIKOG GTOYOG €IVOL 1] GUYKPIOT TOV OTOTEAEGUATOV WE TIG AVTIOTOXES LETPNOELS Kol 1 e&axpifmon
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Mg SUVATOTNTOG AELTOVPYING TOV AOYIGLUKOD Y10 TOV TPOGOIOPIGUO GNUEI®V AEITOLPYING Y0 YOUNAL

QopTia.
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1. EIZAIQrH £TO “SLOW STEAMING CONCEPT” (APTH
MAEYZH)

H apyn miedon 1 «slow steaming» S1eBvdg gival pio ETYEPNCIOKT GTPOTNYIKY KOTO TNV Omoid éva
mhoio Ta&1devel He ToHTNTO YOUNAOTEPT Ad OVTH TOV HEGOV OPOV GTa. dLPopa oKEAN evOG Ta&diov.
H toxtikn avt tpotdbnke pe kbHplo 616x0 T UEIDOT TG AnOAVTNG KATAVIA®MGOTNG KOVGILOV YEYOVOC

OV cLVeRdyeTal T peiwon tov eknopndv CO, oy atpdseapa (Eyfqpa 1.1).

To slow steaming vioBetnOnie T0 2008, dTOV 1 T TOL TETPEAAIOV EKTOEEVTNKE KOl G GUVETELDL KoL
Ta Aeitovpyikd €080 tov mAoiwv. Xg avtd dBnce kol M ov&avopevn avnovyio otV VOUTIAOK)
KOwoTNTa Yoo TNV UOAVVOT TOL TEPIPAALOVTOG Kot TIC KAMUOTOAOYIKEG OAAAYEC AOY® TV EKTOUTOV
aepiov Beppoknmiov Kot T@V GAAOV PUTOVI®V OV €ival OVOAOYEG UE TNV TOGOTNTO KOVGILOL TOL
kaiyetar. Tlapdderypo amoteAovv mAoio wov tadidevav pe toydtnreg 22-25 koépPovg mov TAéov v
€youv peloel 6tovg 18-20 kOUPOLE EVD GE KAMOEG MEPMTMOEIS aKOUN younAdtepa otovg 8-12

KkOupovg (super slow steaming).

Zyipa 1.1: Exiopaon g tiung tov kavoiuov otig etioies exkmounes CO,

Hopaderypa popproyng g aveoTtépm oTpatnyikng eivar 1 Maersk n onoio otnv €kBeon g avapépet
ot Vv tpietio and to 2007 £mwg to 2010 o1 exnopnég CO2 ota mAoia ¢ petwdnkay katd 14,5% avd
8
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EUTOPELUATOKIPOTIO (apopd TAOID LETAPOPAS EUTOPEVUATOKIPMTIOV OTTMG EIKOVILETOL KOl GTO Ly1|Ha
1.2) BertidvovTog £TG1 TNV AEITOVPYIKT OTOSOTIKOTNTA TOVG, TO OTO{0 Kol EVBVVETAL Y10 TEAMKT pEimon
TOV EKTOUT®OV Katd 7% péco oe drdotnua 18 unvov. o mopdadetypa, €vo mhoio petapopdc E/K pe
yopntkotnta 8000 E/K kot taydvtnta 21 koppovug ypetdleton 125 tdévoug kavasipov yio va dtavocet 500
WA EVE HEIDOVOVTOG TNV TOYVTNTO TOV 6Tovg 15 koppovug ypedletor poiig 80 tdévoug yio v idw
arootoon. O exapoécwonog g Maersk Cerup Simonsen OMA®GCE TG «OTAV 1 TOYVTNTO UEUDVETUL
nepinov kotd 20% 1 Katavalmon peidvetol tepimov kotd 40% ava pil. H eilooaywyn tov ot vovtidia
glval 0 o ONUOVTIKOC TapdyovTag Yo Ty peimon tov eknopndv CO2 otig Hépec Hog Kot aKOUn oV

€YOVE GLVELONTOTOIGEL TN SVVOLLKT] AVTOD TOV EYYEIPTLLOTOGY.

Container ships

320 | |
i /.
240 —— 6000 TEU ///
—8000 TEU //
— 10000 TEU /

200

s
P
/

Total oil cons. (t24 h)

120 /5/
5 I//?fr/
40 ;’_"—::-:/
—
0
14 16 18 20 22 24 26

Speed (knots)

Zynpua 1.2: Zovolikn KaTtavelwon KavoIUoy 6€ GOVAPTHON UE THY TOYDTHTO.

Xe peydAo Babud n Popnyavio €xel aykoldost ) ovyKekpipuévn péBodo kabmg cvuemva pe ToV
NopBnyiké Nnoyvopova mepinov 10 80% tov dadpoudv amd Acia yioo Evpdnn npaypatomoteitol omd
mhoio Tov v epapuolovv. ‘Etol n mieoyngio tov vanpecidv ¢ Oadpoung ovtig yivetar pe

TayvnTeg 17-19 xopPoug.
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AANOG OMUOVTIKOG TOpAyoVTaG TOL GLVEPaAE otV LIBETNOT Tov slow steaming amd TIG VOUTIAMOKEG
etopiec Ntav n mAeovalovoo PETAPOPIKT] KOVOTNTO GTN VOLTIAKY Blopnyovio. oG OmoTELECUO TG
OIKOVOUIKNG KPIoNG TNG EMOYNG. XT0 YpOVIL TNG OIKOVOUIKNG GvOnomg kan evnuepiag péxpt to 2007, ot
VOUTIMOKEG €TOpieg avénoay OUAVTIKA TNV YOpNTIKOTNTO Toug oTov Touéa tv E/K o diec Tig
KOpleg Ol0OPOUEG MOTE 1) TTPOCPOPA TV TAoiwv vo tooppomnoel pe tn {Mmon. Ouwmg avti 1M
OVEQVOLEVT] YOPNTIKOTITA OTOSELYTNKE TG EIVOL SVGKOAO VO, SIOXEIPIOTEL OO TN GTIYUT TOV GUVETECE
ue ™ UHEYOADTEPN OIKOVOUIKT VPESN TOL Yvdploe 0 KOopog puetd tov 2° Maykoouo IToAepo. Etot
OMOTEAECHO NG TAEOVALOVOOC LETAMPOPIKNG IKOVOTNTOG NTOV TOAAG TAolo Vo Topapeivouv
TOPOTAMGHEVA. ZOUEOVO Pe To ZopPovAito Baktikng kot Aebviic Navtidiog (Baltic and International
Maritime Council-BIMCO), voAoyilotav 6t mepioadtepa amd 300 mhoia o amocvpBodv Tpocwpvd
oo TV ayopd MGTE 1 TPOCSEOPE va. 1coppomioet Le TN {NTNoN KOl OTOTPUTEL 1) TEPALTEP®D TTMCT) TOV
vavrwv. Tehkd, 140 mholo mapépevay adpavn pe omotédecua ot vaviot vo técovy 10-11% amd tote.
Me myv gpappoyn dpwmg slow steaming Aowmév o apBpodg tov adpovdv mAoiov peiddnke kabog o
1POVOG TaE0i0V awvENONKE Kot omonToHVTaL TAEOV TEPLGGATEPO TAOLD Y10l TNV KAALYN TWV AVOYKDOV TOV

gumopiov.

GLOBAL CONTAINERSHIP CAPACITY

Total liner fleat (m tew) Idle fleet (m teu)
15 1.6
1
3 1.2
11
0.8
9
0.4
7
0
g e —
04 ©5 06 07 ©08 09 10 1ii 09 10 11

Source: Aiphaliner
Zyjua 1.3: Xwpnuixotyro whoiwv uetagopads E/K yia v wepiodo 2004-11 kou uéyebog mopomiiouévaov wloiwy
oo 10 2009 Ko puetd, (o€ exotouuvpio E/K)
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Ouwg, yio v gpapuoyn tov “slow steaming concept” VIAPYOLY KOl JAPOPETIKEG omoyels. 'Etot,
OTOYELS TOOCOVTOL KATO TNG EQOPUOYNG ONAMVOVTIOG TG OV €lval VIEP TOV GLUUPEPOVIOV TMV
WOKTNTOV TV PopTiov kabdg n mapddoon tovg kabvotepel. H Maersk amoppintel Ti¢ mopondvm
KPUTIKEG ONAMVOVTOG TG 1 YOUMAOTEPT TAXDTNTO OEV GUVETAYETOL OMAPUITNTO KoBvoTEPMUEVT
TopAdooT KabMS amoPeEVYETAL 1| KUKAOQOPLOKT GLUGOPNOTN EVTOC TOV AUOVIOV Kol PEATIOVETOL O

TPOYPUUUATICUOG TOV TOEIO10V.

EminAéov, yvopueg ompilovv nwg 1o 0péAn mov onueliddnkay kot Bo onueiwbovv katd v mepiodo
epappoyng tov slow steaming, Bo dacparicovv dtL ot eopeic g vavtidiag de Ba emdunéovv va
EMGTPEYOVV GTA TPOTYOOUEVA OEOOUEVO VYNADY TAYLTATOV OTOV 1| ayopd opBomodnoel. Avtibeta pe
ovt TV amoyn, vrdpyel N wemoidnon 6tL dtav 1 ayopd avaKAUYEL Kol 1) TAEOVALOLGO LETOPOPIKT|

wKavoTNTO PEWWOEL, Ba EMGTPEYOLE GTIG VYNAES TOYVTNTES TOL TTaPELOSVTOC.

Eilval cagéc 6t o1 mAotokTTpleg etaipieg X0uv TEPAGTIO OPEAT LLE TNV EQOPLOYT| TOL slow steaming
kabmng M efokovounon oto Kovowwo €ival PEYOAVTEPT amd TOo TPOcHeTo KOOTOG AdY® NG
ypnotpomoinong emmiéov mAioiov. Eivatl aniBavo, kabhg eaivetat, n T Tov metpelaiov vo peiwbet pe
Vv Tapodo Tov ¥povov € T€To10 Pabud wote To slow steaming vo, €lval avTioOKOVOUIKO. YTAPYEL £val
VEKPO OTUEI0 OTNV TIUN TOV TETPEANIOL KAT® OO TNV OTTOLN 1) CTPATNYIKY TNG apyNS TAEHONG dev elvan
Buwoyn oe Pabog ypovov. H peiwon tov ekmopundv CO2 ota eminedo mov &xovv @bdoel onuepa,
unopel va dratnpnBet yio iy Kowoipov mov kvpaiveror ota 350-400%/ton. ‘Etot, €hv ot Tipég tov
Kovoipov pewbovv evad ot vavior avénbovyv, to xivitpo Y vo tafdevel éva mAoio o€ PEYIOTN
tayvra Ba avénbei. Oco o1 vaviol Téetovy, To slow steaming Oo Topapeivel BldoIHo GV ol THEG
TOV KOLGIH®V TOpapEivouy VYMAEC 1] €0V €QOPUOCTOOV OUVOUIKEC AVGEIS OTmG M emPoAn

(POPOLOYIKMV EIGPOPDV KL OPI®V EKTOUTOV POTDV.
Eivar mpogpavéc 41t to slow steaming Bo mapapeivel cav oTpatnykn| yio 660 ot eivar AOyKo yio

OAOVG TOLG EUTAEKOUEVOVG, KOOMG eivar KoAOTEPO Yio TOV WEAATN, YO0 TOV TAGVATN KOl YO TIG

EMLYEPNOELS TOVG.
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2. YYZXETIXMOX TOY SLOW STEAMING ME THN
KATANAAQYXH KAYXIMOY

H i tov kovoipwv eiye peydieg dtakopavoelg amd to 1998 péypt kot tig pépeg poc. To 1998 n
v 1o Bapd netpéhato (BFO) frav oe younia enineda, g tdEemg tmv 50$/ton. And ta péoa tov 1999
uéypt to 2005 1 T kopovotav petagn 120 ko 180%/ton. H paydaio adEnon tov tipndv Eekivioe 1o
2005, @Bdvovtog oto vynAdtepo emimeda mov £yovv Kataypoapel mepimov ota péco tov 2008,
ayyiCovtog ta 800%/ton. Xta TéAn Tov 2008 Ko AOY® TG OIKOVOUKNG Kpiong, ot Tipég tov BFO
pewdonkov andtoua eOavovtag ta 225%/ton otig apyég tov 2009, and dmov kat Egkivnoe mdAL 6Tad10K)
avénon v va ebdoet o 450%/ton. ‘Evag mold xovdpikdg kavovag ivar 6t 1 tiur tov BFO og tévoug
elvar mepimov mévie 1 €61 opég M T TOL apyov meTpelaiov oe Papéila. Lto Xympo 2.1 mov

axolovbei paivetal n mopeia Tng TG ToL TETPELaion and To 1998 £mwg o 2010.

Figure 1: BFO prices 1998 - 2010
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Dyjpa 2.1: Aoxcduavon e tyuajc tov BFO oe $ ard to 1998 éw¢ to 2010

Ortav o 1ok g ayopdlel éva tovo BFO, ayopdlel avaioyikd mave omd Tpelg TOVOLS EKTOUTDV
dro&ediov tov avOpoka (CO2). o tov mholokTNTN, TO KOGTOG €vOg TOVoL ekmopncdv CO2 eivon

mePIMOV 1O €val TPito NG TIUNAG TOV Kawsipov wov ayopdlel. To 1998, avtd to KOGTOG MTAY Alyo TAV®
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and 20$/ton CO2 evd 1o 1999 avéPnke ota 50$/ton. 1o Tyfua 2.2 mov akolovdei paivetal To kKO6TOG

v KaOe Tovo CO2 mov exmépmeTOL.

300 Figure 2: Owner cost of a ton of CO2 emissions
280
260 . _ o -
940 b Owner’s Cost of Emitting a Ton of CO2
Using 3.02 ton CO2/ton fuel
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Zynpa 2.2: Koorog yia kabe tovo exkmounng CO,

O peyohdTEPOC TOPAYOVTHG KOGTOVS Y10 TO EUTOPLKH TAOL0, KOl E01KA Yo To TAoilo peTopopdc E/K
glvol To KaOGo eV onuavTikn peimon umopet va yiver povo pe ) petmon g tayvtroc. To tumucd
oUOTNUO TPOMONG Yo TO UEYOAVTEPQ EUTOPIKA TAoia eivar o diypovoc kivntipag Ntiled mov divel
kivnon otV mpoméla otabepod Pripatoc pécw dEova. ‘Etot n tayhtnta Tov TA0IoL HEWOVETOL LECH TNG
petwong g tayhTnTog TG UNYOVvNG Kol TG Tpoméras. H 1oyvg mov ypetdleton amd tnv Kuplo Pnyovn

®GTOGO GLOYETILETAL AVTIGTPOPME OVALOYQ, LLE TV TAXDTNTO TOV TAOIOL OTTMG PaiveTal 6To Tyfqua 2.3.
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100% :

B Ergine power
Oy Ship speed
— — Fuel consumption

Zyipa 2.3: Xooyétion petald toy0TnToS TAOIOD, ATOITODUEVS LYDOG KIVITHPO KOl KOTOVOAWONS KODTILOD

"Eva mopdderypa yio v €£01KOVOUNGT KALGIHOU OTOTEAEL TO YEYOVOG TG OTaV HEI®OEL | OVOLOGTIKY
TayOTNTO €VOG gUmopikol Aoiov amd Tovg 27 otovg 22 kopupovg (-19%) Bo pewwbei n 1oyvg TOV
Kivnmpo 610 42% 1ng ovopaotiking toyvog tov (CMCR). To tehkd omotédeoua eEokovounong
kavoipov oploio ivor 58%. Tapardve peioon otovg 18 kouPovg odnyel oe 75% efotkovounon
KOVGIHov. AvTh OU®G 1 HELWUEVT TayVTNTO 00NYEL o6& adENOT TOV PEGOV XPOVOL €VOG TOEDIOD, £TOL
TOPa 1 €E0IKOVOUNOT KAVGIHOL Yo Tapddetypa yio éva ta&idt Acia-Evponn-Acia peidverol oto 45%
otovg 22 koppovg 1 610 59% otovg 18 kopPfove. Ot Topamdved TYEG vl EVOEIKTIKEG KOl TOIKIAOLV
avaroya He TIG Koupikég ouvinkes o€ kGO Ta&idl, To Papog Tov PopTiov Tov TAOIOL GAAG Kot e GAAOVGS

TOPAYOVTES.

‘Ocov 0popd TNV 101K KOTOVAAMGN KOVGILOL 15YVOLY Ta aKOAoLOQ:

Q¢ yevikdg Kovovag, 1 1o}1G TOL KIVNITHPO GLUVOEETOL Ie TNV ToyLTNTA Tov TAoiov ekBetucd (Tpitn
dvvapn). Avtd onpaivel 6t peiwon 10% g TaydTNTAG To £XE1 OG OTOTELEGHA TNV peimon katd 27%
(TpocEYYIOTIKG) TV AmAUTHCEDV G€ 1oY0 Tov G&ova. QoT10c0, &va mAoio mov ta&dedel 10% mo apyd
Oa ypelootel 11% mepiocdTepo XPOVO Yol VO KOADWEL o GUYKEKPILEVT amdoTooT. Edv avtd Anebet
VIOYN €vav VEOG YeVIKOG Kavovag Pmopel va ovvtoybel, 6mov mAfov M TE€TOPTN dOVaUN GUVOEEL TNV
TayOTNTO UE TNV KOTAVOA®ON KOLGIHOV, €161 Mote peimon tg toydrag katd 10% Bo &gl og
OTOTELECO TNV UEIMOT] TNG 1oYVOS ToL KivnThpa katd 19%. ‘Etotl emeldn| ol mapamdve oxEcelg etvar
KUPTEG GLVOPTNGELS, 1| TAEDON HE otafepn TaxOTNTO OmOLTEL AlYOTEPE KOG OO TO VO TAEEL UE
OVEOUEIOVUEVT] TAYVTNTO OKOLOL KOL oV 1] LEGT] TOOTNTA TAPOUEVEL D10

14
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Elvar 6pmg yvootd 01t 1 koTovOA®mon Kavcipov €ival To YWOHEVO TNG 1OYVOC KOl TNG E01KNG
KOTAVAA®ONG Kavcipov 1 omoia ennpedletal amd 1o eoptio. To €0pog OU®S TG UETAPOANG TNG OeV
UTOpEL Vo, EMNPEACEL TNV AmOALTI OpLaio KaTavaioor 6to Babud mov v ennpedlel n amdAvTn 10)0GC.

Emopévog etvan capég 6TL TpmTopyikn eXidpaot £xEL 1 16Y0G AEITOVPYING TOV KIVITHPA.

E&etdlovtoc 10 mopomdve mpémer va yivel ovaopd kol ota dvo €dn kwnripov Ntleh mov
YPNOUYLOTOIOVVTOL OTN VOUTIAO, TOUG  OlYPOVOUG KOL TOVLG TETPAYPOVOLG KIWNTApES AGY®  TOV
OLLPOPETIKAV apy®dV Aettovpylag. ['evikd, ol TeTpdypovol KvnTiPeS YP1CLLOTOIOVVIOL G HKPATEPOL
mhola evd ot diypovol oe peyahvTepal.
Tomkég epapproyéc KivnTHpwV €ivot oL TapaKdTm:

B 4-ypovdc: container feeder, emPatnyd, pkpd bulker ko tanker.

B 2-ypovdc: container panamax kol post-panamax, peydia bulker ko tanker.

Amd to 100% tov @optiov (maximum continuous rating (MCR)) émg a1 1o 50% tov @optiov 1
SLOKOLOVEN TS XOUNASTEPNC KOTAVAA®GONG £lval KOVTA 6T0 3% TN M GTIYUN OV 1) E101KN KATOVAA®OT)
Kavoipov oto ovopaotikd eoptio eivor avtictorya 190 g/kWh xar 200 g/kWh. Ztn meproyn avt
(OPTIOV O TAPUTAVE® YEVIKOC KAVOVOC UTOPEL VO EPUPLOCTEL Y0pig ONUAVTIKES S10popES. 10 25% TOL
eoptiov M €Wk Katavaioorn ovédavetor katd wocootd 10-15% mive amd ™ PéATIoT €101KN
katavaiwon. ‘Etot, o kivntpag ypnoyomotel mepinov 10-15% mepiocdtepo kadoo Yo KAOe povada
oyvoc. Kdtm and to 25% tov eoprtiov, givor dtaféoipa Todd Alya oTot el Y10 TNV E101KT KOTAVAAWOOT)

OTOTE KOl O YEVIKOG KOVOVAG OEV UTOPEL VO, EPAPLOCTEL (G £XEL AMALTOVTOG TPOTOTOIGELS.

Amo otoyeion dokipumv yivetar 1 yevikevorn OtTL Yo Agitovpyia o 25% MCR 6a mpaypotonomOel
avénomn g €101KNG Katavalmaong g taéng tov 10% yu 2-ypovo kwvnipa (190 g/kWh) kon 15% ya
4-ypovo (200 g/kWh). Zto Zynpo 2.4 kot oto Xyfpa 2.5 omewkoviloviar ot SloKLHAVOELS NG
KATOVAAWOONC KALGIHOL avAaAloyo HE To @opTio Tov Kivnmipd. Ot Tiég €xovv Anebel amd @uAdddio

KOTOOKELOOTOV.

15



Ilpocopoiwen Asrrovpyikis Zounepipopds Aixpovov Navtikod Kivytiipa Ntijlel ue Bdon tig

Epyocraciarés Aokiués xai tic Aokiués Oaidoong ue ‘Eupacn ora Xaunida Poptia

160
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Zynua 2.4: Hopdderyuo oyéons avoueso ato poptio Tov KIVHTHPO. KOl THS ELOIKHG KATOVALWONS Yia. 2-Ypovo
kovntipo. (Inyn: MAN)

Delta BSFC [g'kWh]

* Measurements taken on a 3-turbochamger engine

Load [% CMCR]
e Standard RTASGC el ow Load Optimisation RTASGC = = =Transition point for Low Load operation

Zyfua 2.5: Hopdderyuo oyéonc puetald poptiov KIvyTipo. kol EL0IKHG KATOVAAMGNG 1o, dixpovo kvntipa. (IInyn:
Weirtsild)
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3. LYYZXETIXMOX TOY SLOW STEAMING ME TO
HEPIBAAAON

Xoppova pe tov Aebvr] Opyoviopd Navtidiog (IMO), n maykéouo vootidia givor vrevdovn yia 870
Mt CO2 yia 10 2009, Ty mov avtiotolyel oto 2,7% Tov aegpimv Tov Beppoknmiov o€ TAYKOCLLO

KMpoka eved avapévetat va avénbet otovg 2000-3000 Mt CO2 .

Méypt tdpa 01 EKTOUTESG aepiv BeploknTiov amd TNV TAYKOCULN EUTOPIKT vauTIMa elval eAedBepeg
KOl OEV VITAPYOLY KOVOVIGHOL Y10 TOV TEPLOPICHO TOVG. ZVUPVO [e TOo TPOToéKoALlo Tov Kidto, amd
TOVG OTOYOVG TOL omoiov £xel e€utpebel M vowTiAla, TTpénel vo ANeOovvV cuykekpiuéva uEtpa omd
Brounyavieg kol GAAES dpaCTNPIOTNTEG Y10 TN UEIMON TOV EKTOUTMV TV AePIV TOV Begppoknmiov Kot
kuping Tov CO2 nov gvbivetar oe peyaddtepo Pabuod yio v avamtuén tov eawvouévov. Eivar capég
Aowmdv OTL 1 TEPI0OOC EAAEYNG KOVOVIGUMY OTI VOUTIAO £lval TOAD KOVTH GTO TEAOG TNG OESOUEVOD

ot avénon g Beppokpaciog mpémet va dotnpnBei kétw omd tovg 2 °C (Copenhagen Accord).

Mo mv peioon Tov eKTOUTOV S10QOPETIKH HETPA UTOpoLV va TapHodv evd Ho Katnyopio UETP®V
elvar n Pertioon g anddoong Tov TAoiov, N omoia GVUEVE Le TPoPAEyels Ba pTdoet To 25-45% £mg
10 2030. Ta pétpa avtd moapatifevral oto Tapakdto Miveka 3.1 pe 1o ektudpevo péyebog peimong

TOV EKTOUTMV YPTCULOTOIDOVTOS TPOUKTIKEG KOl TEYVOAOYIO TOL EIVOL YVOGOT OTIS LEPES LOG.
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Meiwon
Ixeblo (vedteukta mAoia) EKTIOUTIWV Juvbvaopdg | Zuvduaopog
CO,(tovor/pilia)

I6¢a, TayUTNTA KAl LKAVOTNTA 2% £wg 50% * 10% €wg 50% | 25% gwg 75%

FaoTpa KoL UTEPKATAGKEUN 2% £wg 20%

loxU¢ Kal cuoThpaTa
MPOWoNG
XaUNANG TEPLEKTIKOTNTAC
oe avBpaka kavolpa

5% ewg 15%

1% €wg 15% **

AVOVEWGLHLN EVEPYELO 1% ewg 10%

Meiwon kavoasgpiwv CO, 0%

Aewtovpyia(oda ta mhoia)

Aiaxeipion otolov,

. . 5% €wg 50% 10% £wg 50%
logistics & kivntpa

, , 1% wg 10% ‘
BeAtiotonoinon tafldiou 10% ewg 50%

Alayelplon eVEpYELAG 1% gwg 10%

* nelmon avtol Tov eTmESoV amattel Pel®OT TG EMYEPNCLOKNG TAXVTNTOG
** o1 Tipég avtég Pacifovrat ot ypnoiponoinon Pucikod Agpiov yio KaOGLO

Ilivaxag 3.1: Extiunon ueiwong exmoumav CO; yproliloToidvIog yvwath TeYVoL0Yio. Kol TPaKTIKES

Eival mpopavéc 61t éva TAoio UTOpEl Vo LELMOEL TV EVEPYELOKT TOL OOS0CT] LELMVOVTOS OTAQ TNV
TayvTa Tov. Onwg Non €xel avagepbel, 1 KATAVAAWDGCT KAVGIHOV Kol 1) TOYVTNTO GUVIEOVTOL UE TNV
Tpitn dOvVoun omdte pia peiwon g tayxvntoag katd 10% aviiototyel og peimon 27% tov eKTOUTOV
aepiov Oepuoknmiov avd povada ypdvov eved o peimon 19% avd povdda amdcTaomg. ZTNV
TPAYUOTIKOTNTA, 1 HEloN TV ekmopundv Oo eivar Alyo peyaddtepn omd t0 19% avd povada

amdoTaong Kabdg Lovo £va uéPog Tov TaEdiov mpaypatomoteital pe PEATIOTN ToyOTNTA.

Opwg yuo va givat duvatn 1 epaproyn g apyns tov slow steaming, Oa mpénet vo, GLVVTOAOYIGOVLE TG
TEPLOPLOUOVE YOP® amd TV eAdylotn dvvath Tayvtnra. H tedevtaio mepropiletan:

B And 10 611 {RTnom yuo peTapopd Kabe ypdvo TPEMEL Vo, IKOVOTOLEITOL

B And v Tpocpopd TV TAoimv

B Ao TV HEYIOTN LETAPOPIKT IKOVOTNTA TOVG

|

Amo to yeyovdg Ot pumopet vo tpokAnOel PAGPN ot punyovi 6tav 1o goptio givot TOAD YapnAo.
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H oyéon peta&d g mporyatikng Kot Tng LEYIOTNG TOYVTNTOS TOV TAOIOV, KOl TOL POPTIOL TNG
pnyovng etvon 1 akdAovn:
Ioybc Kivnipo~(mpoyuaticn toybtyra/uéyory oybyra)’

O péoog 6pog TG PEYIOTNG TOLTNTAG v Katnyopia wloiov (avdroya pe to péyedog) vmoloyioTnke
0o TOV PEGO OPO TOL POPTIOL TNG KVPLOG UNYOVAS Kot ammd TV Héom tobTNnTa OTMS ot 060nKe og

éxBeom tov 2007 and Tov Aiebvn Opyaviopud Novtidiog.

H péyiom peiwon tov goptiov mov pmopet va emttevybel pe yprion tov slow steaming ympic va £xovv
ANeOel LETPO TOV APOPOVV LETACKEVEG eV UTOPEL va yevikevBel. QoT0G0, umopel va yivel vdbeon yio
TIC TAPOKAT® TIHEG OMWG OVTEG £YOVV TPOKVWYEL KOTOTLY EPEVLVAG GE CLYKEKPLUEVA TAOTOL TNG ETOUPiog
GL Market Intelligence 6mw¢ paiveton oto Xynpa 3.1:

B 10% péyiotn dvvorn peimon Tov optiov amd TNV OVOLUGTIKY] TN Y10 TETPEYPOVO KIVITHP

B 40% péyiotn dvvorr peimon Tov optiov amd TNV OVOLUGTIKY TIUN Y10 Siypovo KivnTipo

Tanker Bulkers | Container ships
2008 0-0.5% 4% 8%
2009 12% 17% 15-16%
2010 16-21% 17-27% 15-18%
2011 16-20% 17-29% 11-16%
2012 16-18% 17-28% 4-16%
2013 (for container only) - - 2-16%

Zynpa 3.1: Méyiotn dvvary peiwon te ToxOTNTAS OTOY OV YIVETAL XPHON UETOOTKEDAY Yia. slow steaming

To 2008 1 dvvatotTa epaproyns Tov slow steaming NTav GYETIKE LUKPY], EOIKA Y10 TO SEEAUEVOTAOLL
VA Y10 OPIOHEVOLS TOTTOVE deapevOmlolwy dev €xel TPoodloplobel axdun 0plo yio T peimon g
tayvrag. Katd cuvénewn, n pikpn peioon tng taydtntog 0o Umopovse akOun Kol Vo, 00Ny oEL G
abéNon TOV EKTOUMMOV TIS Omoieg Ouwc Bo pmopovoe vo avtictofuicst 1 vynAoTEPN EOKN
katavdiwon. Amd 1o 2009 éwg 1o 2012 to slow steaming yv@Oploe UEYOADTEPN EPOPUOYY TOV
kopaivetal omd 12-20% v ta de&apevomiown, 17-29% yuo ta poptnyd mhoio kot 4-16% yio T mhoio

UETAPOPEG EUTOPEVUATOKIBOTI®V.

Mo tov akp1Pr] Tpocdopiopd TOV EKTOUTOV EKTOC 0O TNV HElOT TG TayvTNTS O TpEmel va Anedel

vIoyYn Ko M peiowon g ewwkng katavdiwong (Specific Fuel Oil Consumption). Qg yvootd M

HKPOTEPT TIUN TNG EWIKNAG KOTAVAA®MOTG KOvoipov Ppicketol Kovid 6to 85% tov @optiov Tov

Kvnpa. Opme, emeldn yuo pn TOAD YOUNAT TOYVTNTO TEPLOTPOPNC TPOKVTTOLV LN PEAMOTIKES TILES
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Yo TNV €01KN KOTOVOA®MON KOLoiHov pe ypnon oming moapepfoing n mpoekPoing Oa mpémer va
depeuvnBel €vag doPOPETIKOC TPOTOC EKTIUNONG 1 VA Yivel ypnom evog dva opiov. To 6pto avtd eivan
~210 g/kWh yuo éva diypovo Kvnipa eve yio TeTpdypovo Kivntpa ~ 275 g/kWh yo mhola pe péon
oYL Kupiag punyavhg pikpotepn tov 4 MW kat 235 g/kWh yua 1oy xopiog pnyavhg peyoiotepn tov 4
MW (Aebvrg Opyoviopoc Navtidiag, 2009).

O1 ekmouméc vroAoyilovtal amd TNV TOPUKAT® TYEST KOl APOPOVY EKTTOUTEG TNG KOPLOG UNYOVAG:
Emisssions= SFOC* Power* EngineLoad* DaysAtSea* 24
Omov Emissions &ivolr ot ekmoumés tov kupiov pnyoveov ywo. éva wioio, SFOC eivor 1 edwn

Katavdiwon kavoipov, Power givar 1 1oy0¢ tov kupiov pnyovav, EngineLoad eivatl 1o goptio tmv

KOplov unyovav ko DaysAtSea*24 givor ot etoleg dpeg Aettovpyiag Tov mhoiov.
[TpoxvmTovy TEAIKA Ta TOPAKATO dtoypdppatae yio to Zyfque 3.2, Zyqpe 3.3, Zyqpe 3.4 ko Zyfqpo

3.5 omov anewoviCovionw ot ekmounés CO, pe Ko yopic v epapuoyn Tov slow steaming yio

SLPOPETIKOVE THTOVE TAOTWV:

All ship types

Mt
1000
800
—Bazeline
600 E emissions
400 Slow steaming
200 emissions
0 T 1 1 I I

2007 2008 2009 2010 2011 2012

Zynpa 3.2
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Tankers
Mt
300
——Baseline
200 —
T— emizsions
150
100 —Slnﬂ T.turnmg
emissions
50
0 I I I I I
2007 2008 2009 2010 2011 2012
2ynpa 3.3
Bulkers
Mt
250

"4_-'\’"/ ——Baseline
150 emissions

100 Slow steaming
50 emissions
0

2007 2008 2009 2010 2011 2012

2ynpo 3.4
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Container ships
Mt

350
300
250 — Baseline
200 L\ — emissions
150
100
50

——Slow steaming
emissions

2007 2008 2009 2010 2011 2012 2013

Zynpa 3.5

H oyetikn peioon avd xpovo yuo ta de&opevomiota, yio TAoia HeTapopdg yOONV eoptiov Kot yio TAoio
petapopdg epmopevpatokiPotiov kopaiveral and 4-33% svad 1 amdAvtr peioon and 27 éwog 255 Mt. H
péEylotn amoivtn peiwon mapotnpeitan yroo 2012 kon ayyilel tovg 245 Mt. Avtd ovtiotolyel o€ o

oyetun peiwon kKovtd oto 32%.
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4. TIEPITPA®H TOY ENERGY EFFICIENCY DESIGN INDEX
(EEDI)

O odeiktng evepyelaxng anddoone oyedtoopod (EEDI) yia ta véa mhola ivor onpovtikd texvikd PETPO
KOl OTOYEVOEL OTNV TPOodONoT NG YPNONG evEPYELOKA OmodoTiKOTEPOL (AlyOdTEPOL PLTTOYOVOVL)
eEomMapov kot kivnmpwv. 'Etot and tov Iavovdpro tov 2013, petd amd 1o mépag 600 ypovmv KT TV
dlapkeln TV omoimv Ta mAoio Ba TPEMEL VO £Y0VV PTACEL OTA, EMIMEDN AVOPOPAS Y10 TOV AVTIOTOLYO
TOTO TOVG (YPOVIKO SLAGTNLO TO 07010 B GUPPIKVAOVETUL GTASIOKE KAOE TEVTE XPOVIAL), O SEIKTNG OVTOG
B tebel oc epapuoy” KOl OVOPEVETOL VO EVIGYVOEL TOV KOWVOTOUKO GYESOGUO KOl TNV TEYVIKN
avamtuén 6Awv TV otolyeiwv mov emnpedlovv TV amdO0GN TOL KOLGIHoV omd TO OTAS0 TOV

(€010 LOD.

O deikng evepyelokng amddoong eival U dEGUEVTIKOC, Kol 0moTeAEL Evav punyovicud PBaciouévo oty
0TOO00N EVA OPTVEL TNV ETIAOYN TEYVOAOYL®V OV Bl ¥p1oipomomBodv kaTd TNV SIIPKELN OYESIAGLOD
Tov mAoiov otnv Propnyavia. EQocov 1o amaitodpevo eninedo evepyelokng anddoong EMTVYXAVETUL ,
oYEO0l00TEG KOl KOTOOKEVOOTEG TAOIwV elvar €lebBepol va, YpMOIUOTOO0V TIC 7O OLKOVOUIKA

OTOOOTIKEG ADGELG LLE GTOYO TNV CUUUOPPMGT TO TAOIOV LE TOVG KAVOVIGUOVG.

To onuovtikdtepo givar 6Tt 0 SEIKTNG TAPEYEL TV SVVOTOTITO «TOGOTIKOTOINGNG» TNG AmOS00TG TOV
KkéBe Tholov evd amotedel kot HETPO cvYKplong petald tove. Exepaletal o ypappdapia dto&eidiov Tov
avOpaka(CO,) avd tovo-pill evd 660 Mo HIKPOS elval TOGO LEYOADTEPT EIVOL 1) EVEPYELOKT] OTTOSOCT)
Tov TAoiov. Ymoloyiletan omd Tov TapoukdTo TOTO HE PAON TIG TEXVIKES TUPAUETPOVS GYESOGLOV Yiol

70 dedoéEvVo TAoio:
O apyog Tomog frav (Xxéon 4.1):

B EKIIOMIIEX _ CO,(g)
META®OPIKH IKANOTHTA (tonne * nm)

EEDI

Kot tedikd o tomog €yive (Zyéon 4.2) :
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n nME
[Hf, J(Z PME(i) ' CFME([) : SFCME(i) ] + (PAE ' CFAE : SFCAE*)
EED] =~ "1/~ 1 +
fi 'fc 'CapaCity 'fw 'Vref

n nPTI neff’ neff
((}__11 fj ' Z PPTI([) - z fej]'(i) ' PAE@/]’(:’)]CFAE : SFCAE ] - [Z fe/]‘([) : Pe/]'([) : CFME ! SFCME**J
i=1 i=1 i=1

fi ’ fc .CapaCity ' fw .Vref

+

Omov

Cg . GUVTEAECTNG UETATPOTNG LETAED TG KUTOVOADGEMS KALGIHOV Kot TV ekmopnav CO,
Viet : M ToOTNTO TOV TAOTOV

P 1 1oY0G Kuplog Kot BondnTikdy unyoavov

Pue : 1oy0¢ Kupiov punyovov

Py 1 1oYVG YEVVITPLAG TOL GEova

Pegt 2 16%0¢ €£000V KOVOTOU®MV HUNYOVOLOYIKDOV KATOOKEVMV Y10 TNV EVEPYELNKT] 0TdO0oN

Pager  : pel®oN 1oy00C BondnTikdv punyovodv

Par : 1oy 0¢ PondnTikdv punyovov

SFC : &0k Katovalmon Kovcipon

] : GLVTEAEGTNC O1OPB®ONG Y1 TO GLYKEKPLUEVA GTOLYELD OYEIOG OV TOV TAOIOV
fy : GLUVTEAEGTNC KALPOV

fegr : GLVTEAEGTNC O100EGIUOTNTOC KALVOTOUMV TEYVOLOYIDV EVEPYELOKNG OTOS00TG
f; . GUVTEAEGTNC YOPNTIKOTNTOG

f. : OLVTEAEGTNC O1OpBmaN G YwpMTIKOTNTOS (KLPLKdL)

Lyp : unKog mTAoiov peTaEDd TV KabETmv

A&iler va toviebei 6T1 ) Xyéon 4.2 e£opTdTor omd TV HETOPOPIKT IKOVOTNTO TOL TA0I0V Kupimg OUmG
mapoInpeital, 0nmg eaivetor kot otn Hivaka 4.1, mog ovt eivor Wwitepa gvaicOntn otig petaforég
™G Ta 0Tt KaOMS 1 OTOUTOVIEVT 1oYVG Eival ovaloyn TG ToOTNTAG VYOUEVN TNV TPiTn dvvaun.
Eival capég Aowdv 0t ta pétpa B £xovv Gav GUEST GUVETELN TN UEIMOT TNG AMOITOVUEVNG 10YDOG,

pewwvouvv tov EEDI kot dpa av&avouy Ty orlkotnTo Tpog 10 TEPIPAALOV.
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DRY BULK CARRIERS
MCR DENMARK | GREECE

SIZE DWT | V (knots) | (kW) EEDI | BASELINE | BASELINE
Handysize 15-35 28.052 14.00 6.209 7.571 7.171* 7.146*
Handymax 35-60 | 51.721 14.47 8.609 5.509 5.244%* 5.335%
Panamax 60-85 76.120 14.44 9.982 4.349 4.303*% 4.435
Post Panamax 85-120 | 91.310 14.38 11,684 4.240 3.920% 4.066*
Capesize =120 | 182,469 14.70 17,234 3.033 2.751* 2.920%

Ilivaxag 4.1: Iopddetyuo yio v uetafoln Tov 0Kty EVEPYELAKNS OTOOOOHS OYEILATUOD OVALOYO. UE THY alLayh

NG TOYDTHTOS

SOUPOVA LLE TN YVOUN TOAGDV HEADY TNG VALTIAMOG, TO 0V TO KPLTHPLO TTOL YPTCLLOTOLEITOL Y10 TO TTO10
mhoio glval amodotikd 1 Oy, Paciletal o pia ecparpévn Bempnon. And ) oxéon mov divel Tov deikn
umopel va mapatnpndei 6tL 1 PEATIOT TWY NG TOOTTOG ivon Pndév, KaBdg ovtn Bo meTuYEL TN
pikpotepr dvvor T tov EEDI 1 omoia Ba givor ko pundév. Avtd ouwg sivor mpoktikd adbhvato
kaBdg dev Ba petapépetor epmndpevua. Emiong o pundevioudg tov mopavoupaotr o odnyovce oe
advvapio eriivong g Xyéong 4.2. Osopntikd, pio avbaipetn younAn Ty ¢ tayvTTag divel o

eAMdLo T TN TOV OgikTn aAAG Ol ToPEVEPYELEG O Uid TETOLO KIVIOT) UTOPEL VOl EIVOIL OTLLOVTIKEG.

Yrapyetl o kivouvog OtL 1 emPoAn [og HEYIGTNG TG TOV JEIKTT, UITOPEL VO, LETATOMICEL TO EMIKEVTPO
TPOGOYNG amd TNV GYEdinoN PEATIOTOV HOPO®V YASTPOS KO GUGTNUATOV TPOWOONG GE EPUPLOYN OTAd
YOUNAOTEP®V TOYLTATOV OOCTE Vo ikavormombel o deiktng. H emPoln evog dve opiov toydtnrag Oa
UETPLACEL TNV KATOOKELT TAOI®MV UEIWUEVTG 1GYVOG TA. OTOid, GTNV TPOCTADED, TOVS VO d1TPNCOVY
Vv Tay0TNTa ToVg oe ducpevelg ovvOnkeg taldiov, Bo exmépmovy dvoavaioyo PEYOAEG TOCOTNTEG
aepimv. Eniong, kédBe anomepa peiwone g taydtmrog Bo mpénel va epoappdleton pe peydan mpocoyn
kaBmg pmopel va vdpyovv GAAEC TapevéPYElEG OTMC Helmon NG dLVATOTNTAG EMYUOV KAl TNG
0oQAAELOG vavoumAoiog, ovénorn twv vavilomv, avénon tov apldpod Twv TAOIOV Yo KGAvyn ToV
OVOYK®OV TOV EUITOPiov, avénor amobepatikod KOGTOVE OKOUN KOl GTPOPYT] G GAAN LEGH LETAPOPDYV

OTMOC POPTNYA Kot TPEVA TV B 00N YNooLY 6E AHENCN TOV EKTOUTMV TOV 0EPI®MV TOL Beproknmiov.

Ao ta mopamdve gival eavepd 4Tl 1 pelmon ¢ ToydTNTAG OEV €ival HOVO EMITAKTIKY OVAYKT Y10l T
Helwon NG KaTavOA®MOoNG KOLGIHOL OAAG KOl TPOTEWVOUEVO OGO Kol TPOPUVEC HETPO Yoo TNV
CUUUOPEMOT GTOVG GUYYPOVOVG KOVOVIGHOVG VALGImAoio, kafiotdvtag v mapovsio tov  slow

steaming Oyt Kot TOGO TOPOSIKT).
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5. XYXXETIXMOX TOY SLOW STEAMING ME TON
KINHTHPA

Toa mhoia €xovv oyYedOOTEL KOl KATOOKELOOTEL MOTE VO AEITOVPYOVV GE £V GLYKEKPLUEVO €DPOG
@opTiov Kot TayHTNTOC, GTO OMOI0 1 CUVOALKN ATOA00T TOL GLGTHUATOG PedTioTomoteital. H BéATio
neployn eoptiov Tov KwnTipo Kopoivetor and 70-85%. H amdd001m TOL KOVLGIHOV, 01 AEITOLPYIKESG
TAPALETPOL, Ol VITEPTANPMTEC, TOL GLGTNLLOTA YHENGS, Ta PonONTIKA GuoTHHATA, 01 AEPNTEC KavGaepiwy,
Kol oVt KaBegng, xovv emideyBel pe Pfaon avtd T0 cuyKeKPEVO €Vpog Aettovpyiag. Eivar guoikd
AOUTOV, OTL OTAV 0 KIVNTNPOG SOVAEVEL GE Eva E0POC POPTIOL KATM® 1 AKOUN KOl TOAD O KAT® omd TO
60%, 1 amdd001 TOL GLGTAUNTOC VO PNV glval TAEoV PedtioTomomuévn. Agdopévou 0Tt 1 Propmyovio
dev eiye epapudcel To slow steaming katd TNV ddpKeELN TOV TPOonyovpevev 20 eTdv, Koveilg dev gixe
EMOPKT EUTEIPIOL KOL YVMOOT YO TNV GUVEYN AELTOVPYio TOV KIVITHPO GE YOUNAO (OpTio ¢ apopd TNV
ocuyypovn yevid kwnmpov. 'Etcl, ot teyvikol Kol Ol KOTOOKELAGTEC KWWNTHPOV NTOV OpyKdl

SIOTOKTIKOL [E TNV OAT 10€0.

Me Bdon Tig GOYYPOVEG OMOLTHGELS KO TIG OVIOLYIEG TOV EVOLAPEPOLEVOV YOP® amtd TO slow steaming

SAPOPES KATAGKEVOOTIKEG eToupieg (Omwg  Wartsila, MAN ktA) Tpoympnoay 6ty dlepeblvnoT ToVG.

e yeVIKEC YPOUUES, €€NyON TO CUUTEPAGHA OTL 01 GUYYPOVOL KIVNTHPEG Eval SuvaTd VO AELITOVPYHGOLV
a&omota og 6A0 10 €Opog poptiov petald 10% £wg 100% ywpic onUAVTIKEG TPOTOTOMNGELS, LE TNV
npoimdOeon OtL Aappdvovtal vToYn S1deopeg TPOPLAGEELS. Me TNV THPNON AVTMOV TOV GVOTAGE®YV, Ol

dvvnTikol kivovvotl uropovv va peTplacoy.

5.1. TEXNIKA ITPOBAHMATA

e OA0 TO €VPOG TOL YOUNAOD QopTiov glval duvatd va moapatnpnbodv dapopeTikd mpofinuata. Ot
TOUVEC GUVETELEC TNG CLVEYOLG Agttovpyiog e HEWUEVO QopTio ympig va €govv Anebel vmoyn to

amopaitnta péTpa givol to akdiovda:

XAMHAH ITAPOXH AEPA
B Ot fonOntikoi puontipeg amoterovv pépog Tov 2-X kvnipa. H Aettovpyia tovg Eekiva mpy
Eexvnoel 1 Aettovpyio TOV KvnTHpa Kot €ival amopaitnTol yio Ty Topoyn aépa EKTAVGNG Yo

OCQOATN EKKivNoN.
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B Y7rdpyel avoyKotdTnTo Yo T GLUVEYT AETOVPYING TOVC.

B Opwg ot mepimtwon ovty M wapoyn TOL aépo €lvol HIKPOTEPT TNG OMOLTOVUEVNG LE
amotélecua To oynuationd eEavipokmopdtoy, t Bepuikn EOpTIoN AOY® TNG UIKPNG TOPOYNG
aépa ka1 tn avénong g Beppokpaciog Tov aépa ot ParPida eEaymyng KAT.

ATEAHX KAYXZH
B Koxn otponoinon Kavcipov.
B Adénon oymuoticpov ekroundv CO ko HC.

B MeyoAdtepn pOmavon Tov Kivntipa kot avEnpéveg evamobéoetg dvBpaxa.

ATABPQXH
B [Ipokaleiton omd TNV GLUTOKVOGOT SOPPOTIKAOV ATHU®Y AOY® TG YPNONG KOVGIHOV e VYNAR
TEPLEKTIKOTNTA O€ Ogio.
B [TiBavny 6tav mapotnpodvior ToAD youniés Bepurokpacieg Tov KivnTipa Katd TV StdpKELn

Aettovpyiag o€ TOAD YounAd popTio.

PYITANZH
B Agopd ta cuotHpaTe E0YMYNG KOVGOEPIMV, TOVG VIEPTANPMTEG, TOVG AEPNTEG KAVGOEPI®V
0ALG TOL YDOPOL Y10 TOV 0P Gapwong e€atiag Tng TEPIGOELNG EANIOV AMmAVONG Y10 TOV

KOAMVOPO.

Extég omd to mopamdveo mpoPAnpate mov oxetifovrol PE TOV KvnTipo, TPoPAnuoTicpol £xouvv
EKQPOCTEL Y10 TIC OTOAELEG ATOO0ONG (.. TNG EAKOC, TOV VIEPTANPOTOV, TOV YEVVNTPIOV TOV d&ova,
TOV GUOTNUATOV OovAKTNoNG OeppotnTog) Kol TG YEVIKNG KOTaotaong Tov mhoiov (my. avénom

POTTOVONG TNG YAOTPAG KO TNG TPOTEANG eEAUTIOG TNG LEIOUEVNG TOXDTNTAG).

QG amoTEAEG O TOV OVOTEP® TPETEL VO EPOPHOGHOVV €101KA PETPA Y1 VA SIGPAMGTEL I a&LOTIOT
ouveyng Aettovpyla o€ YOUNAd @optio 1 o€ mOAD younAd ooptio (ultra load). Ev cvvtopio to
GUVICTMUEVA HETPO EXOVV OC EENG:
B Xuyvog EAeyy0g TS KATAGTACTG TOL 0KPOPLGIOL TOV EYYVTHPA.
B Awtipnon vyniotepov OeploKpacidV TOL KOVGIHOL HE oTOY0 TNV emitevén younAdtepov
1Emoovc.
B Awtipnon tov vepod yoEng yopming Oeppokpaciog (LT cooling water) kovtd otovg 36 °C pe

otdy0 va datnpeital n PEATIOTN Beppokpacia TOV aépa GAPWONG.
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Awmpnon g Beppoxpaciog Tov pavovo yoéng vepod Tov aeopd otn YHcn Tev yIteviov
(jacket cooling water temperature) 6to avdtepo 0pto(85-95 °C) kabdg Bonddel ot peioon
NG GCLUTVKVMONG Kol TOV OEPUIKOV KOTOTOVICEDV.

YuvBog o puBudg tpopodociog elaiov TOov KLAIVOpoL €&opTdTol amd TO POPTIO KOl OEV
arorteitor 010pBwon. Qo1dc0, o1 GVYVEG embewpnocl Tov euPorwv givarl amapaitmteg pe
OTOXO VO OTOQELYETOL 1 Tepicoeln €haiov 1 1M EAAewyn. Xe pio TETOW MEPIMTOON pid
TPOCOPIVY] AOENCT] TOL TOGOGTOL €Aaiov Aimavong Tov KvAivopov Oa Ponbovce otnv
o100epOTOiNCT TN KOTAGTAOTG.

Awtipnon g Bepuokpaciog €£600V TV KALGUEPIOY HETA TOLE KVAIVOPOLG TAV® amd TOLG
250°C mpokeévor va pewwbei o kivovvog StiPpoonc. Eav 1 Oeppokpocio e£6d0v TV
Kavcoepiov TEGEL KAT® omd oTH TNV TN TOTE TO POPTIO TOV KvnThpa Ba Tpémet va ovénet.
Yynhéc Beppokpaoieg e£680v kovcaepinv, dve tov 450°C, Ba mpénet var amopedyovon HeTd 1
TPV TNV Acttovpyio TV fondntikdv guontipov. Avtd unopel va tpokarécst T Sdfpwon M
OKOUO KO TNV Kot Tov £3pav TV Parfidnv eaymyns. ‘Eva pétpo 6o pmopovoe va fTov n
ouveyng Aeltovpyia T@V fondnTiKdV PuonTHP®V.

Mo GAAN avnovyio €ivar 1 GVCCMOPEVOT] GAKOVLGTOV KOVGIHOV KOl ATOVTIKOD €A0IOV OTIC
ocovooels aymyng, kabdg tétoleg emkabicelg umopodv va avaeAieyodv og amdToun avénon
TOV QOPTiOv. AVTO Pmopel var €yel MG amoTéAESHO (o cofapn PAGPN Tov vrepmAnpT) AOY®
™G OmOTOUNG aENoNG TG ToVTNTOC. QG HETPO, TpoTEivETaL 1| AENON TOV POPTION KIvNTHPa
TEPLOOIKA (dVO Popég TNV ERSoUGda) 600 To duvatdv vVyNnAdTEP (TOvAd)loTOoV 6T0 70%) TO
AMyotepo yuoo pion dpa TNV MUEPO. HE OTOXO TNV OMOUAKPUVGY] TOV GLOCWOPEVUEVOV
evamofécewv. Evdd o xwvntipog Aettovpyei oe avtd ta avénuéve @optio, Bo mpémer va
kaBopiletar 0 VAEPTANPOTHG KOL O OLKOVOUNTIPOS Yo VO LELWBEL 1) pUTOVOT).

H amdétoun avénom tov @optiov pe otdY0 T0v Kobaplopd tov e£0dwv Tov Kovoaepiov Ba
pémeL Vo ehayloTomoleiton K¢ B€tel og kivouvo v Asttovpyio Twv KuAivopwv. Otav sivat
amoapaitmro vo avéndel to @optio peTd amd éva peydlo StdoTnuo Asrtovpyiog o€ YoUnAd

eoptio Ba Tpémel va axolovBeitatl 1 akdAovON dadikacio (Zyfqpae 5.1).

AY=HZH ®OPTIOY AIAPKEIA

atro 10% €wg 40% Tou @opTiou | 30 AeTTTd

atrd 40% £wg 75% Tou @opTiou | 60 AeTTTd

Zynpua 5.1

28



Ilpocopoiwen Acirovpyixiic Zoumepipopdag Aixypovov Navtikot Kivytijpa Ntiield ue Baon tig

Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

Extoég amd 1o avotépm HETPO TOL QPOPOLV TNV AEITOVPYID TOL KWVNTAPO KOl TOV dSopOp®V
BonOnTikdv cvotnudtov £xovv mpotabel Kol UETPO TOV OPOPOVV GE HETOOKELEC TAVMD OTO MOM

VILapPyOV GOLGTN AL

B Mo 1pdTacn 0Qopa GTNV EYKOTACTOCT VAEPTANPOTOV UE dSVVATOTNTO OMOKOTNG UEPIKAOV GE
avtiototyic pe to @optio (Zyqpe 5.2). H spapuoyn sivor epikti yuo pnyovég pue 3 1 4
VREPTANPAOTEG 1| OF EWIKEG TEPIMTOOELS HE 000 vrepmAnpwtés. 'Etol, 1o cvotnuoa avtod
O1evpvveL TV dLVOTOTNTO GLVEYOVE AELTOVPYING GE YOUUNAG POPTIO KOl HEIOVEL CUAVTIKA TNV
€K Koatavdimon kovoipov. H efowovopmon Kovcipov emTuyyavetol e Tn Ol0KOmN
Aertovpyiag vOC amd TOVG VIEPTANPMOTES TOV 00NYEL 6 AHENCT TOV AEPU GAPMONG Kol TEAIKA
o¢ peyaAvTePeC mEoeELg Kavoews. H dtakonn avt yivetar e T ypnom evog eAeyyOUEVOL Kot
TAP®G CVTOUATOTOINUEVOD GVOTHHOTOC. To opTio Yo To omoio Ba yivel dtokonn Agrtovpyiog
TOL VREPTANPOTH Kot 1 e€okovounon Kavoipov eEoptdton amd Tov  aplOud TV
vreprinpotodv. Extog amd v peiwon omv €dikn Katavaloorn kavcipov (Brake Specific
Fuel Consumption), 1 Abon avti mopéyel mAnpn eievbepio apod o kwvnipog pmopel va
Aertovpynoet and 10% éwg 100% tov eopTiov Kot LEIDOVEL TOV Kivouvo pOmavong Kot Oepuikadv
KOTATOVGE®V TOV 6TolKelmV Tov. H ADon mpotipdrton yio cuveyn Aertovpyic Tov Kvntipo. o€

oLVONKEG LELOUEVOL (OPTIOV.

Exhaust gas receiver

Scavenging air receiver

2ynua 5.2: Xootnuo S10K0THS AEITOVPYIOG DTEPTANPWITOV ILE TPELS DTEPTANPUOTES.
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B M dAAn TpéTac 0POPd GTNV £YKATASTACT aKpoQLGimV oAioOnong (slide-type fuel valves)
Yo TNV €yyvon kovcipov (Zyqpe 5.3). Te cUykplon LE TO KOWA aKpOPOCLH To AKPOPUGLH
slide-type fuel valves éyovv cvuPdrer oy PeAtioon tng mowdTNTAG TNG £YXVONG KOl OTN
peimon g pdmaveng Tov BoAdpov Kabvong AOY® Tov TAPUUEVOVTOG KALGioL 6T felova Tov
gyyvtpa (sac volume). ‘Exovv amodeifel eniong 0Tt ivol KaTAAANAES Yo TV €QPAPUOYT TOL

slow steaming.

— o e =
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g 9 .E\
id b N
e <
Standard Mini Sac Slige

Zyiua 5.3: Xoyrpion twv diopopav yia to. diapopa. €ion folfidwy Eyyvons kavaoiiov

B 'Evog xivntipog 0o pmopovoe vo epodlacTel Le £va NAEKTPOVIKG EAEYYOUEVO GUGTNHO £YXVOTG
MITOVTIKOD. XT0 TPONYOVUEVO GLUGTHUOTO AMmavong Ogv NToV TAVTO EQIKTO Vo emttevydel o
oMWGOTOC YPOVICHOG Kot 1 dtovopn Tov Amavtikod glaiov. Me éva mAEKTpovIKA €AeYYOUEVO
oLOTNUO Elvar duvatd va VIOTIOTEL 1| BEATIOTN YPOVIKA £YYLOT EAaiov.

B Inupovtikn eivorl emiong, Kotd v odpkelo Tov slow steaming, kol Oyl LOVO, M XPNoN EVOG
GUGTNHOTOG TOPAKOAOVONONG TOV BEPLOKPACIOV TOV YITOVIOV, TOV TIEGEMV TOV KLAIVOpOV
OAAG Kol GAA®V TopapETpOv Tov oyetilovtol pe Ty Kowor). Avoivel ta dedopéva Bondovtag
oTNV Katavomon g omddoons Tov KIvinTipo Kot TPoedonolel £yKalpo 6€ TEPITTMOT TOL TO

petpovpeva peyédn Eemepdoouy To avAdTEPO 1] KOTOTEPO OPLOL.
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6. IIEPITPA®H TOY IPOI'PAMMATOX ITPOXOMOIQXHXE

To Aoylopuikd mov YPNOLUOTOMONKE Yo, TNV TPOGOUOI®ON TNG AEITOLPYIOG TOV KIVNTHPO KOl TOV
TPOGOIOPICUO TOV AEITOVPYIKAOV TOPAUETPOV TOV Yo £VOL €0POG POPTIOV EIVOL EVEOUATOUEVO GE EVal
OlayvooTiko cvotnua kivnmpwv Ntilek mov €xetl oyediacOel va Aapfavel LeTpfoelg amod TIG KUPLES Kol

amd TG PondnTikég unyavee, Tpoypotonolel eneEepyasio TV LETPIGEMY KOl AELTOVPYEL S0y VOOTIKA.

"Eva and 1o Pacikd tov gpyoireio sivar n duvvatdtnto mtpocopoioons. Mo v Pabuovounon tov to
ovotua Paciletal o peTpRoelc mov £xovv ANEBEl amd ToV KIVIITNPA GE EPYOCTACIAKES GUVONKEG ALY
KOl G€ JETPNOELG OV TPAYHOTOTOONKOY G dldpKeEln TV doKIUMV TAevorg (shop test ko sea trial
avTioTor(). XT1 CLVEXELD TO AOYIOUIKO UTopel vo ypnopomombel yio v wpoPreyn ng Aettovpyiog

TOV KVNTN PO 6€ SAPOPES GUVONKES YPNCIUOTOIDVTOG TIG PACIKEG apyEG TNG OEPLOSVVOUIKNG.

Y10 Zynfpa 6.1 mov axoiovdel mapovcialetal To apykd TePPAAALOV TOL AOYICUIKOD TOV EMLTPENEL TNV

TPOGOUOIMGT TOL KIVNTHPO.

Engines Measurements Take_Measurement Measurement Dats Diagnosis_Execute Diagnosis_Results Diagnosis_Diagrams Engine_Trials @i @ Fuel Setup Print Help Clear_Screen Abort Exit

B DISPLAY FIELD

PYTHIA_V
Diesel Engine Diagnostic System
COMPANY_DEMO

Company:COMPANY_DEMO Vessel :VESSEL_DEMO Unit:MAIN_ENGINE Meas. No.=9 Speed (rpm)= 84.2 Date:Aug-01-11

Zynipa 6.1: Exidoyn epooouoiwty (simulator)
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211 cvvéyeln o xpnotng Ba TPEMEL va E16AYEL TOV KOIKO 0TS paiveTal oto Lynpa 6.2.

LEVEL-1 PASSWORD REQUIRED TO ACCESS SELECTION [

Password

| Enter Password and Press OK

OK ‘ Cancel

2ynua 6.2: Eiwcaywyn kwdikod npocfacns

H emioyn avt) emtpénel v eKtipnon g amddoons Tov KWVNTHPO YPNOULOTOLMVTOS TOV KOO0
npocopoiwonc. O ypnotg péom g oBovng tov Xymqportog 6.3 kabopilel v kATAGTAGCYT TOV
VIOGLOTNUATOV TOV KvnThipa Yia v mlav] mpocopoimorn BAEPNC tov kvntipo. H emloyn sivon

O100€otun e €101KOVE OPOLG,.
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ENGINE COMPONENT CONDITION

Cylinder Condition

Compression Condition [%4) 1100.0 4|
Exhaust Port Condition (%) 100.0 A

5

Fuel System

Injector Condition [*4) 100.0 Al
Fuel Pump Condition [26]) 100.0 4|

Air Induction System

Compressor Condition [#4] 100.0 4]
Air Cooler Efficiency [%4) IW [l
Air Cooler Pressure Drop [%] 100.0 4]
Air Filter Condition (%) 1000 <

Exhaust System
Turbine Condition [5) | 100.0 4]

Turbine Inlet Nozzle Area [P4) 100.0 A =
Exhaust Pipe Condition [*] 100.0 4|

Cancel

Zyua 6.3: KaOopioudg the koTaotaong Tov DTOGVOTHUATOS Y10, TPOGOUOLWCH

sk

FEEE

Sl

2N OLVEXELD, O YPNOTNG TAPEYEL TO OEOUEVA AEITOVPYIOG TOL KvnTHpo HEG® TNG 006vNng Tov
Yympatog 6.4. EmAéyovtag 1o «Calc» 10 cuotnuo KAVEL ¥pion TV dedoUEvev AglTovpylag amd Tig
eMIONES EPYOOTAGLOKES OOKIUES (shop test) Yyl TIG CUYKEKPLUEVEG GTPOPES TOL KIVNTHPO TNG KVPLOG
unyovig («rpm», M/E) 1 yia ovykekpuyévo goptio («load%, D/G) dote va mpocdiopicel ta focikd

0ed0UEVE TNG AELTOVPYING TOL OTTOI0, GTN CLUVEYELD O YPNOTNG UMOPEL VL TPOTOMOINCEL.

Elvar epictd va yiver mpooopoiwon g Aettovpyiog tov vmepminpwt (T/C operation) M g
Aertovpyiag tov kavova metperaiov (Rack). INa v televtaia mepintmon 1 TOCOTNTA TOL KOVGIHOV
mov Ba eyyvbel kabopiletanr amd v Béon Aettovpyiag tov Kavova metperaiov (Rack). H yprion g
TPOCOUOIMONG TOV VAEPTANPOT N NG A€tovpyiag tov kavove metpeaiov e&optdtor omd Tnv

SLOUOPPMOT] TOL TAPEXOUEVOL AOYICUIKOD Kot TNV dtafecipnotnta TV dedopévmy yo Babpovounon.
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ENGINE OPERATING CONDITIONS

Main Engine Data Induction/Exhaust

Engine Speed (rpm) | s10 4 Ambient Conditions |

Engine Load (%) [ 1000 4 Room Air Temperature (C) BEZES
Injection Timing (deg) |7u = Room Pressure (mbar) W o
Fuel Rack Position (mm) |7 = AC Water Inlet Temp. (C) [z

Fuel Flow Rate (kg/h) | 3420.9 il
Boost AirfExhaust |

Options for Operating Data Source ;
[ Define Operating Data Manually Boost Pressure-Gauge (bar) 4

[v Define Operating Data from Shop Tests Boost Air Temperature (C) :|

=
Component Simulation Exhaust Pressure-Gauge (bar) =
L T Eat T S a1 Exhaust Back Pressure (mmW) :II

[v Enable T/C Simualtion
oK Cancel

Zyua 6.4: KoBopiouog twv mopoetpmy AEITovpyiag Tov KIVRTHPO, Yio. THY TPOTOUOIWTH

211 CLVEYELN EKTEAEITOL 1] TPOCOUOIMOT Ko TAPEYEL LETA TNV GUYKAION T AEITOVPYIKA SESOUEVA TOV

KwnTipa Yo 7o kabopiopévo onpeio Asttovpyiag, Tyfqpa 6.5.
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA
Simulation

91.0

User:

Vessel:

Engine Speed (rpm)

Fuel Rack Position (-) 1026 Unit:

Total Fuel Consumption (kg/h) 3420.9

Engine Name:

Power Output (kW) 18012.6

Engine S/N:
Firing Pressure (bar)

Compression Pressure (bar) NIA

-
=
]
o

bsfc (o/kWh:Reference Heating Value)
INLET SYSTEM

Corea|

]
=
[==3

Scavenging Pressure-gauge (bar)
Scavenging Air Temperature (C)

AIC: Air Temperature In (C)

=

AIC: Pressure Drop (mmW)

Air Filter Pressure Drop (mmWV)
Air Flow (kg/h) 144895.9

148201.6

Exhaust Flow (kag/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar) 2.38
Cylinder Exhaust Temperature {C) 370.6

Turbine Inlet Temperature (C) 402.2

Turbine Outlet Temperature (C) 243.8
Turbine Speed (rpm)

Exhaust Backpressure (mmWW)

11612.9

2737

COMPANY_DEMO

7CYL_2Str

&

Reference Heating
Value (keal/kg)

Save to File

Close

Zyfua 6.5: Awotéleouo mpocouoiwons

Agv Oa mpémel va mopaAneBel OTL Yoo TNV TPOGEYYION TNG TPOGOUOIMONG G€ OGO TO duvaTOV

TpoypoTkd anotedéopata Tpémel va yproonombet n emhoy «Fuel» and to facikd mepifdiiov tov

Aoyopikod. H emiloyn oavt) ypnoyomoleitor yio Tnv Topoyn TOV 1O10THT®V TOL KOLGIHOVL 7OV

XPTOCLOTOEITAL. L€ TEPIMTOOT OV Ol TWES AVTEC OEV €lval YVOOTEG TOTE A TO cvoTnUa Ba yivel

¥pnomn TumKkev Tiudv. Emiléyovtag to kavoyo speaviletor n 006vn tov Zynuotog 6.6. O ypnong

UTOpEL VO E1GAYEL TNV TUKVOTNTA, TN Ogppoydvo dvvaun aAld kol v Beppokpacio Tov Kovcipov. Ot

ATOAVTOG amapoitnTy TN ivatl aut TG Bgproydvou dVvauNG KoL GTN GUVEXELD 0T TNG TUKVOTITOG

TOV KAVGILOVL.
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FUEL MASS AND/OR ATOM COMPOSITION x|

Fuel Properties

Fuel Density 950 4| B
Heating Value 9650 < | 1
Fuel Temperature 0 o | |

Save Cancel |

Zyfua 6.6: Kabopiopog twv 1010tHtwv 100 KOOGIUov
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7. XYXXETIXMOX AEITOYPI'IKQN ITAPAMETPQN TOY
KINHTHPA ME THN TAXYTHTA IIEPIXTPO®HX TOY

7.1. Ewcoyoyn

270 KEPAAO10 0VTO TAPOLGLALETOL ) CLGYETIOT TOV TIUADV TOV AEITOVPYIKMV TOPAUETPMOV TOL KIVNTHPO
Y10 OLAPOPES TAYVTNTEG OTMG OVTEG TPOKVITOVY OO TIC EPYOCSTACIUKES AALG KO TIG SOKIUES BaAdoong

(shop test xau sea trial avrtictoya).

210 SLyPAUOTE TTOV aKOAOLOOVV amewkovilovtal To onueio TOv TPOEPYOVIOL ATO TPAYHATIKESG
JOKIEG TOV apopovLV diypovo Kivntipa Diesel mloiov petapopdc yoony eumopedpatoc. Amd to onueio
ovtd yiveTor 0 TPOoodoPIGHOC NG YPOUUNG Taong mov Ba Bonbnoel otov Kobopiopd tov onueiov
Aertovpylag yio yoUnAES TayOTNTEG Ko YaUnAd goptio, onpeia yio ta omoio dev vapyovy dokiuéc. H
TPOGEYYION AT €lvol GNUAVTIKY S10TL TEPAV OLTOV Ol TIHEG CVTEG YPTCLLOTOLOVVTOL KOl OO €vol
TAOTKO TPOGOUOI®T oL Paciletal 6T TEYVIKNG TNG TPOGEYYIoNG Kot TG mopepPoing. To mpofinua
mov TapovoldleTol givar OTL M ¥pNon omANG HoBNUaTiKAG TopepPorng mopéxel ovvnBwmg TIUEG

TOPOAUETPOV XOPIG PLOIKY| oNHaGia.

Ot Tipég Tov GEova TG TaYLTNTOS TEPIGTPOPNG OGOV 0poPpa Ta dtaypappata Eekivooy amd Ty T 20
rpm wtpoceyyilovtag £tot v T 22,7 rpm mov omoTEAEL TNV YUUNAOTEPT TOOTNTO OTIV OToi0, UTOPEl
va Aettovpynoet kivnipoc. Toviletal 6Tl OTIC EMIONUEG EPYOOTACIOKEG SOKIUEG 1) EAAYLOTY TAXDTNTA
MEPLGTPOPTNG EIVOL ALTH TOL AVTIOTOLYEL 6€ POPTio 25% dMAAdN oNUAVTIKA VYNASTEPN. ¢ AMOTEAEG LN
ovTol OV LIAPYOLVY OloBEGIEG LETPNUEVES TILEG AEITOVPYIKNG CUUTEPIPOPAS GE YOUNAES TOYVTNTES

TEPLGTPOPTG.

[Ipoxvmrovv étot Ta aKOAOLOO SLOYPALUATO TAV® GTO OTOL0L CTUELDOVOVTOL Ol EEICMGELS TV YPULUDY
ThoemG OAAG KO O1 LETPNUEVES TIHEG TMV AELTOVPYIKAOV onueiwv 6Gov agopd yio To shop test yia 25%,
v 50%, vy 75%, v 90%, yio 100% wou yie 110% tov @optiov ko yia to sea trial yio 50 rpm, ywo
80,42 rpm, ywo 84.82 rpm , ywo 84.9 rpm, yia 90,21 rpm,yia 90,35 rpm, yw 92,33 rpm, ywo 92,54 rpm.
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7.2. Xoykprrikn A&oroynon Tpnav and Tig Epyootaciokés AoKINES Kot TIG
Aoxpuég Oaiaoong

2o Zynpato 7.1 éoc 7.23 ancikoviCovion ta amoteléopata tov Epyoostaciok®my Aokipumy 660 Kot Tov
AoKiudv OoAAoong Yo TIG AELTOVPYIKEG TOPUUETPOVS TOV KIVNTHPO CLVUPTAGEL TNG TOYVTNTOG
TEPLOTPOPNG Tov. Emiong onpeidvovtol ol avtiotoyeg e£lomoeic TV Ypaupmv tdoems. [Ipokdmtovy

OO TNV GUYKPIOT] TOV KOUTVADV T 0KOAovOa cupmepdopoto:

Ocov apopd Tnv TPAYUOTIKA KOl TV €VOIKVOUEVT 16X0 TOL KWWNTNAPO, TO OTOTEAEGUOTO TV
Baldooiov Aokiudv copmintovy pe avtd Tov Epyostaciokav. To 1610 1oydel yio v péyiotn mieon

KOHONG KO TNV TECT] GLUTEGEWG,

Ocov agopd tnv péon evduvopevn mieomn, to omoteAéopato Tov GoAidociov Aokipdv eivor
peyoAvtepo amd avtd tov Epyootoaciakdv Aokipdv katd mocootd 28% eved yio Tnv Oeppoxpacio
eEd6dov TV Kavcoepimv, ot TwéG Twv Epyootaciok®mv Aokiudv EEmepvOOV avTEC TOV AOKIU®V

BOoidoong Kotd m0cooTtd 5%.

Ta amoteléouato mov a@opohv GTNV TEST TOL OYETOV €£ay®MYNG TV KVAIVOp®V KaBdg Kol otnv

TOYOTNTO TEPIGTPOPNG TOV VIEPTANPMTI CLUUTITTOVV Yol TIG AOKIUEC.

Ov twég tov Epyootaciokmdv Aokiudv yio v Oeppokpacio Kavoaepiov oty €ic0d0 TOL
VREPTANPOTY ivan peyoddtepeg amd avtég Tov Gordociov Aokipndv katd 9%. Eriong, 6cov agopd
Vv Beppokpacio Kovooepiov LETA TOV VIEPTANPOT TO, ATOTEAEGHOTA TOV EpyooTtacioakdv AoKiumy

elvar peyohvtepa amd avtd Tov ®oldcoiov AoKIUdV KoTd 6%.

Ocov apopd v wtmon mieong 610 yuyeio aépa, T0 omoTEAEGUOTO TV Epyoctaciok®v Kol tov

BaAdoo1v AOKIUOV TPOKTIKG GUUTITTOUV.

[Ma v ttoon wieong oo yoyeio aépa 1oyveL:
B T eoptia Tov KvnTRpa KAT® 0td 60%, ot TIHES TV OaAdooiov AoKIHMV eival HEYOADTEPESG
and avtég Tov Epyootaciokdv katd 1ocootd 30%.
B T to vrédoma eoptia, Ta amoteAécuata TV Epyoostaciokmv Aokipmv Eemepvoiv avtd Tov

Ooldooctov katd 15%.
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Ocov agopd tv Beppokpacio €£0do0v aépa ot0 Youyeio aépa, To AmMOTEAEGHATO TOV O0AACCIOV
Aoxipmv Egmepvoiv Ta amoterécpata Tov Epyoctoaciokdv Aokiudv kotd péco 0po 23% evad yio v

TiEoT CAP®ONG TA OMOTEAECUATO, GUUTITTOLV.

Mo v Bepupokpacio chpwong, ot THEC Tov AoKiumv Ourdcong EEmepvolv TIC OVTIOTOL(EG TMV

Epyooctacioxdv Aokipomv katd péco 6po 21%.

Téloc, 600V a@opd TNV AmOALTY OAAL Kol TNV €01KN KATAVIA®MOT Kovoipov, ot elomdoelg TV

YPOUU®V Thoem¢ TV Epyootaciakdv kol Tov @aldooiov AOKIUOY GUUTITTOVV.

25000,00

20000,00 v = 0j0RS 1T

15000,00

@ shop test
10000,00

brake power (kW)

M sea trial

5000,00

0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00

engine speed(rpm)

Zynua 7.1: Metafoln e mpayroatikig 10)00g (Téon) ooVvapTHoeL TS TayDTNTOS TEPIOTPOPHS TOD KIVHTHPA
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25000,00
v = 0J0p35xF- 44
20000,00
s
=
« 15000,00
()
3
o
Q
S @ shop test
=
ki 10000,00 M sea trial
©
£
5000,00
w y=0,0280x2571
0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
engine speed(rpm)

Zyipua 7.2: Metafoln tng evOiKvOUEVIS 1oYDOG GOVAPTHGEL THS TAYDTNTOS TEPIOTPOPHS TOD KIVHTHPA

180,00

160,00

D
D

140,00

120,00

100,00

\\

80.00 @ shop test

+ Y DOV A7 M sea trial
60,00 :

firing pressure(bar)

40,00

20,00

0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
engine speed(rpm)

Zyipua 7.3: Metafoln g uéyLotng meons KOOoNS GUVOPTHOEL THS TOYVTHTAS TEPLOTPOPHS TOV KIVHTHPA
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180,00

160,00

140,00

120,00

100,00

80,00 @ shop test

g, M sea trial

60,00

N\

compression pressure(bar)

2855

D
.
b=

40,00 y=70;

20,00

0,00
20,00 30,00 40,00 50,00 6000 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyfua 7.4: Metafoln tng mieons oVUTIEGEMS CVVOPTHOEL THG TOXVTHTOC TEPITTPOPHS TOV KIVITHPO.

25,00

20,00 = 0,0049%F
5
2
g 15,00
2 / e
o 4/ "
.g' r ! @ shop test
£ 10,00
S p M sea trial
-] ¥
£ = 00021970

" T
5,00
’ [ g
0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
engine speed(rpm)

Zyfua 7.5: Metafoln tng uéong evorkvouevng mieons ouvopTHoEl THE TOYUTHTAS TEPLOTPOPHS TOV KIVITHPO.

41



Ilpocopoiwen Asrrovpyikis Zounepipopds Aixpovov Navtikod Kivytiipa Ntijlel ue Bdon tig

Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

450,00

400,00 = 20¢,92
2 ¢

350,00

300,00

250,00 Y=

N
i
u
a

200,00 L g Shop test

M sea trial

150,00

100,00

cylinder exhaust gas temperature(°C)

50,00

0,00
20,00 30,00 40,00 50,00 6000 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyipua 7.6: Metafoln g Ospuorpacios e£000v KODGOEPIWY TV KOAIVOPWY COVOPTHOEL THS TOYVTHTAS

TEPIOTPOPNS TOL KIVHTHPO,

3,50

3,00 =

D
N
=
R
bo

2,50

2,00

@ shop test

1,50

M sea trial

1,00 \ 4

exhaust manifold pressure(bar)

0,50 i
f v = 0.00R40,077x
e

0,00 : '
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyipua 7.7: Metafoln tg mieons tov oyetod eCoywyns ouVOPTHOEL THS TOYDTHTAS TEPLTTPOPHS TOV KIVITHPO.
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12000,00
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\d
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8000,00 7
’ @ shop test

6000,00 M sea trial

T/C No 1 speed(rpm)

4000,00 y-=1,3198x2.028

2000,00

0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyipua 7.8: Metafoln tg toyvtnTas Tov vmEpTANpTh «1» GLVOPTHOEL THE TOXDTHTOC TEPITTPOPHS TOV KIVHTHPO,

16000,00

14000,00

12000,00

10000,00 —~

N\ @
N\

8000,00 7

\
N\

@ shop test

V.
6000,00 x 205t M sea trial
/ ,

T/C No 2 speed(rpm)

4000,00

2000,00

0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyipua 7.9: Metafoln tg ToydTnTaS TOV DTEPTANPOTH «2» GOVOPTHOEL THG TOXVTHTOS TEPLTTPOPHS TOV KIVITHPO,

43



Ilpocopoiwen Asrrovpyikis Zounepipopds Aixpovov Navtikod Kivytiipa Ntijlel ue Bdon tig

Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

600,00

500,00 & —
%) ¥ =1219,9e9°08 /
-
° (2
2 400,00
L
[
L
< 300,00
o y=1223; 100053 @ shop test
()
§ M sea trial
& 200,00
(]
Q.
£
]

100,00

0,00
0,00 20,00 40,00 60,00 80,00 100,00
engine speed(rpm)

Zyipua 7.10: Metofolrr tne Oepuokpoacios kavcogpiov atny €l6000 TOV TPDTOV VIEPTANPOTI] GOVOPTHOEL THG

TOYDTHTOG TEPLTTPOPHS TOV KIVITHPO.

600,00
V¥ 240,756%9073

500,00 4
5
E iR
Z 400,00
2 o
[
< 300,00 530 gEan
2 Y 2 # shop test
()
= M sea trial
[¢]
P 200,00
Q.
£
]

100,00

0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
engine speed(rpm)

2yipua 7.11: Metofoln tne Oepuorpacios koavcogpiov atny 16000 TOV OEDTEPOV VIEPTANPWTH GOVOPTHOEL THS

TOYOTHTOG TEPIOTPOPHS TOD KIVHPO,
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350,00

300,00 V=[0]0428x1 = 7,2743X+ 564,19
’

250,00 u

200,00 V= 0,0377X26,4384% + 514,0

@ shop test

150,00

M sea trial

100,00

temperature after T/C No1(°C)

50,00

0,00
20,00 30,00 40,00 50,00 6000 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyiua 7.12: Metofor tne Oepuokpooios Kovoagpiov WETE, TOV TPWTO DIEPTANPOTH COVOPTHOEL THG TOYVTHTOC

TEPIOTPOPAS TOL KIVHTHPA

350,00
y/=0,020%2 15,137 7x + 490/33
300,00 !
o 7S

5
;g‘ 250,00 = -
z
L
'_200'00 N Q2 _Iclqa7a [Vl
E {'J, Z0 = TH A VI, 4
® @ shop test
£ 150,00 P
® M sea trial
@
g 100,00
2

50,00

0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
engine speed(rpm)

Zyfua 7.13: Metoflorn tne Oepurokpociog Kavoaepiov UeTd TOV OEDTEPO VIEPTANPWTY GOVOPTHOEL THS TOYVTHTAS

TEPIOTPOPIS TOL KIVHTHPO
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250,00

o= 0,012
200,00 BN _JEE
150,00

@ shop test

100,00 / M sea trial
5
50,00
{

air cooler No1 pressue drop(mmAq)

y = 0,0014x26314

0,00
20,00 30,00 40,00 50,00 6000 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyipua 7.14: Metofoln tng mTddong mEoHS 0TO TPATO WOYELD OEPO, GOVAPTHOEL THS TOYOTHTAS TEPIOTPOPHS TOD

KIvnTipo.

250,00

y/= 0,Q0B1Ix%#*7
|

200,00

150,00

@ shop test

100,00 / M sea trial
50,00 / y= 0,001 5x2.61

~

air kooler No2 pressure drop(mmAq)

0,00
20,00 30,00 40,00 50,00 6000 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyfpua 7.15: Metafols tg mtddong Teons aro OeDTEPO WOYELO GEPA COVOPTHOEL THS TOYVTHTOS TEPLOTPOPHS TOV

KIVThpo;
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VI=44R22x 263163

200,00

150,00

@ shop test

100,00 y=29545x—-99,93

50,00 ./0/

0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
engine speed(rpm)

M sea trial

air cooler Nol inlet temperature(°C)

2ynua 7.16: Merofolr tns Oepuokpooios e160000 0Epa. 6T0 TPATO WOYEIO 0EPO, TOVOPTHOEL THS TOYDTNTASG

TEPIOTPOPIS TOD KIVHTHPO

250,00

200,00 y £ 4,4539x 1 206,69

150,00

@ shop test
100,00 V.

/ y=-3,2793x—118,08 M sea trial
50,00 A

0,00
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
engine speed(rpm)

air cooler No2 inlet temperature(°C)

Zyipua 7.17: Metoflorn tne Oepurokpocios e16000v aépa 6T0 JEVTEPO WVYELD AEPO. TOVAPTHOEL THS TAYXVTHTOG

TEPIOTPOPNS TOL KIVHTHPO,
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@ shop test
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20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
speed engine(rpm)

Zyipua 7.18: Meroflor tne Oepuorpoaios 6000 aépa oT0 TPWOTO WOYELO AEPA CVVOPTHOEL THG TOYVTHTAS

TEPIOTPOPNS TOL KIVHTHPA,

60,00
© 50,00
E,‘ vI= 2 A Se( 005 A
£ s = 55
g 40,00 = = —
£ L2
g 30,00 r
_g ' ~ @ shop test
[§]
9 V= 10/7580014% M sea trial
Z 20,00
[}
°
o
(8]
= 10,00

0,00

20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00
speed engine(rpm)

Zyipa 7.19: Merofiorn tne Oepuokpoaios 6000 agpa o0 Oe0TEPO WOYEID AEPO TVVOPTHOEL THS TAYDTHTOS

TEPIOTPOPNS TOL KIVHTHPA
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Zyfpua 7.20: Metoflors] the Tieons oopwong coVapTHaEL THS TaYDTNTOS TEPIOTPOPHS TOV KIVHTHPA

50

!
8-
X

N
[
"
I
18]
3
e.___

N
o

___I-I
\

w
(6]

w
o

@ shop test

N
o

M sea trial

[uny
wv

scavenging air temperature(°C)
N
(0]

[any
o

(2}

0
20,00 30,00 40,00 50,00 60,00 70,00 80,00 90,00 100,00

engine speed(rpm)

Zyipua 7.21: Merofors tne Oepurokpocios 66pwons covopTioer THS ToyDTHTAS TEPLTTPOPHS TOV KIVATHPA
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Zyfpua 7.22: Metoflor tHe KOTAVEAWONG KADOIULOD COVOPTHOEL THE TOXUTHTAS TEPLOTPOPHS TOV KIVITHPO.
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engine speed(rpm)

Zyipua 7.23: Metoflors] the €101KNG KOTOVAAWONS KAVDOIULOD GOVOPTHOEL THG TOXDTHTOC TEPITTPOPHS TOV KLVHTHPO,
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8. XYI'KPIXH TIMQN TOY AOI'TXEMIKOY ME TIX
ANTIXTOIXEX TQN EPIOXTAXIAKQN AOKIMQN
XPHXIMOIIOIQNTAX ITPOXOMOIQXH YIIEPIIAHPQTH

8.1. Ewsayoyn

Y10 oTAd10 OVTO TPOYUOTOTOIEITOL TAPOVCIACT] TOV TIUOV 7OV GPOPOVV OTO KOPLOL AEITOVPYIKE
O€dOUEVE TOL KIVNTHPO OTTMG OVTEG TPOEKLYOV OO TNV (PNOT TOL TPOGOUOLMTH UE TIG TIUEG TTOL

petpnOnkav katd v didpkela t1ov Epyoctaciok®v AoKipumy.

Apyikd pv TNV ekTédEOT TG TPOocopoimong kabopilovTal ot 11OTNTES TOL KAVGIHOV OTmMG QaiveTol
Kol 6T0 Zyfqpe 6.6. Xt cvvéyelo Bo mpaypatonombel mpocopoiwon pe xprion Tov Aoyloukov. XT10
TPAOTO OTAOL0 NG AgLTovpyiag TG mpooopoimong Kot oto moapdbvpo tov Aoywopkod «ENGINE
OPERATING CONDITIONS», yivetal el00y®yf TOV TILOV TOV TOPAUETPOV AEITOVPYING OmOpoiTHTOV
Yo TNV €EAYMYN TOV OMOTEAECUAT®V. ZVYKEKPIUEVO, TPOYUOTOTOLEITAL EIGAYMYN TS T TOV (OPTIOL
KOl 1) T TNG KATUVIAMONG KOVGIHOL Y10 TO aVTIoTOLY0 POPTio OTTMG LETPNONKE OTIS EPYOCTUGIOKES
OOKIEG. A&V TPOYUOTOMOLEITOL E00YMYN] TGOV TY®V 7OV APOPOLV OTOV VIEPTANP®TH, TNG
Beprokpaciog capwong Kot g mieong odpwone Kobne yivetar mpofieyn avtdv amd T0 AOYIGLUKO

avtopata (“enable T/C Simulation).

211 GULVEXEIDL TPOKVATOVYV TO OMOTEAECHOTO TNG TPOCOUOIMONG YO TIC OAPOPEG TOPUUETPOVGS
Aertovpyiog Tov kwvntipa Ko Bo mwpaypatomomnbel a&loAdynon Tovg oe oxéom UE TO AVTICTOU(O
OTOTELECLOTO TOV EPYOGTAGIOK®OV SOKIU®V. Ot TopAUETPOL OVTEG Eivat:
B 1 cvvolikn katavdiwon kovcipov (Total Fuel Consumption (kg/h))
N w06 Tov kvntpa (Power Output (kW))
N péyo mieom kavong (Firing Pressure (bar))
N €11Kn KoTavilmon Kavoipov (bsfe (gr/kWh))
N nieom cvumécsews (Compression Pressure (bar))
N mieom cdpwong (Scavenging Pressure-gauge (bar))
n Oeppokpacio capwong (Scavenging Air Temperature (°C))
n Oeppokpacio 16680V aépa 6to Yoyeio aépa (A/C: Air Temperature In (°C))
1 migon tov oyxetov e€aywyng (Exhaust Manifold Pressure-Gauge (bar))
n Oeppokpacio e£6d0v kavcaepinv TV kVAIvOpwv (Cylinder Exhaust Temperature (°C))

n Oeppokpacio kavcaepiov otnv €icodo Tov vrepmAnpwtr (Turbine Inlet Temperature (°C))

1 ToVTNTO TEPLETPOPNG ToL oTpofilov (Turbine Speed (rpm)) ko
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B 1 nieon petd tov otpdfiro (Exhaust Backpressure (mmW)).

8.2. Amoteréopata  Ilpocopoioong Tov  Epyootociokov  Aokipov

Xpnowonowwvrag llpocopoioon Yrepainpot

2NV VTOTOPAYPAPO CLTH TOPUTIOEVTAL TO OTOTEAECUATA TNE TPOCOUOIMGONG OTMG TPOKVITOVY OO TO
AoylopIKO Kabmg Kot ol avtioTolyeg cLVONKeg AelTovpyieg OV ¥PNGILOTOMONKOV GTI TPOGOUOIWST).
Ta omotehéopato ovtd aE0AOYOOVTIOL OTrl OULVEXEWL GE GYEOT HE TO OMOTEAEGULOTO TMV

Epyoctocioaxedv Aokipmv.

8.2.1. Amoteréopata IIpocopoimenc yio to 25% tov optiov

Y10 Tp®TO 6TAd0 TNG Tpocopoimons (ynpa 8.1) kabopileton n Ty Tov eoptiov (Engine Load %).
Kotomw, yio v e€aymyn TiH®mv 660 TO SUVOTOV Lo KOVTEH OTIG TPAYLOTIKEG TIHEG YIVETAL EICAY®MYN TNG
NG NG Kotavaimong kovcipov (Fuel Flow Rate (kg/h)) omwg avth petprinke oTig €pyocTaclOKES
doK1UEG Yo To 25% Tov QopTiov aAAd Kol peimon g Tpomopeiag Eyyvong kavoipov and 1 deg ,mov
éxel KataympnOel 16N amd to Aoyiouiko, oe 2 deg. Emiong, emhéyetor 1 €icaymyn 1@V 6£d0UEVOV
Aertovpyiog amd T1g epyoctactokéc dokipuég (Define Operating Data from Shop Tests) kot 1 elcaywyn
OedOUEVOV TOL  0POPOLY oToV VTEPTANP®TY] and To Aoywoukd (Enable T/C Simulation). Qg
amoTELECLO OeV YPEWGLETOL VO YiVEL EI00Y®MYN TOV OEB0UEVOV QLTAOV OO TOV YPNOTH. XTI GLVEXELN
natoviag OK zmpokdmTouv to omoteAéopato g mpocopoioong (Zymue 8.2) vy Tig dudpopeg

AELTOVPYIKEC TAPAUETPOVG Y10 POPTio 25%.
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ENGINE OPERATING CONDITIONS =5

Main Engine Data———| —Induction/Exhaust

Engine Speed (rpm) I 57.3 j Ambient Conditions |
Engine Load (%) I 25.0 :i Room Air Temperature (C) I 27.5 :I

Injection Timing {deg) I 2 :I Room Pressure (mbar) I 1019.0 :I
I | 230 =
Fuel Rack Position {mm) 522 :i AIC Water Inlet Temp. (C) :I

Fuel Flow Rate (ka/h) I 905 j

Boost AirfExhaust |

ﬁ:} g;:::::;)r[::tze "::::: :“:) ata Source Boost Pressure-Gauge (bar) IT j
[ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C} IT :I

Component Simulation———————— Exhaust Pressure-Gauge (bar) I 0.28 :I
[~ Enable Fuel Rack Simulation T T e e IT -

[w Enable TIC Simualtion

OK I Cancel

2ynua 8.1
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCEDATA——————— User:
Simulation '
Engine Speed {rpm) 51.3 Vessel:
Fuel Rack Position {-) 52.2 Unit:
Total Fuel Consumption (kg/h) m Engine Name: 6STOMC-CE
Power Output (KW, 4575.7
put {kw) - Engine SiN:

Firing Pressure (bar)

Compression Pressure (bar)

bsfc (g/kWh:Reference Heating Value) 197.8 Correct for | ST Reference Heating
LHV Value (kcalfkg)
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) Correct |

Scavenging Air Temperature (C)

MC: Air Temperature In {C)
AC: Pressure Drop (mmVV)

Air Filter Pressure Drop (mm\V)

=
5

Air Flow (ka/h) 46266.5
Exhaust Flow (ka/h) 49448.9
EXHAUST SYSTEM

=
L
(]

Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C)
Turbine Inlet Temperature (C)

X1 B71 B
N BY

Turbine Outlet Temperature {C) Save to File
Turbine Speed (rpm) 590¢ Print
Exhaust Backpressure (mm\V) 16.3 @: Close

Zynpa 8.2
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8.2.2. Amoteréopata IIpocopoimenc yio to 50% tov ®optiov

Apyikd, yivetol elocaywyn g TIUAS TOL GopTiov yia To omoio {nreiton mpdPAeyn amd T0 AOYIGLUKO Yl
TIC OLAPOPES TAPAUETPOVS AgtTovpyiog Tov Kivntpa. Emiong, yia 1o 50% tov goptiov gicdystal 1) Ty
MG KaTavaA®ong Kavcigov Ommg avt petpndnke otig Epyoctocioxég Aoxyés. EmAéyeton o
TPOGOOPICUOG TV dedopévov Asttovpyiag amd Tig Epyoctaciokéc Aokipég kol m ypnion g
Aertovpyiog Tpocopoimong tov vrepnAnpmt) (Enable T/C Simulation). Q¢ amotéhecpa oev yperdletan
va gleayfodv To dedopéva mov apopovv otnv Bepuokpacio cdpmong (Boost Pressure-Gauge (bar)),
omv wieon odpwong (Boost Air Temperature (°C)), otnv mieon tov oyxetov e€oywyng (Exhaust
Pressure-Gauge (bar)) kot otnv mieon petd tov otpofiro (Exhaust Back Pressure (mmW) (Zyqpa 8.3).
¥ ovvégeln, motovrog OK mpoxdntouy To 0moTEAECUATO TNG TPOSOUOIMOTG Y10, TIV JIUPOPETIKES

TOPOUETPOVG AtToVpYiog ToL KivnThipa (Zyqpa 8.4).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 72.2 :‘ Ambient Conditions ‘
Engine Load (%) 49.9 :‘ Room Air Temperature (C) 29.8 :‘

Injection Timing (deg}) 1 :‘ Room Pressure (mbar) 1011.0 :‘
232 -
Fuel Rack Position (mm) 70.0 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 173U| :‘
Boost AirfExhaust ‘

Options for Operating Data Source 115
ol
[ Define Operating Data Manually Boost Pressure-Gauge (bar) :‘

¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 30.1 :‘

(1]
Component Simulation Exhaust Pressure-Gauge (bar) 0.98 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 71.6 :‘
I+ Enable TIC Simualtion
OK | Cancel 'ﬁi
et ol
Zynpa 8.3
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

HIE

Simulation tser
Engine Speed (rpm) Vessel: . I
Fuel Rack Position {-) 70.0 Unit: m
Total Fuel Consumption {kg/h) 1730.0 Enaine Name:
Power Output (K\W) 9008.9 Engine SIN: “

Firing Pressure (bar)

Compression Pressure (bar) N/A

-
7]
]
=]

bsfc (0/kWh:Reference Heating Value)

Correct for | EETHEEN] Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM SO
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

AJIC: Air Temperature In (C) 110.7

AJC: Pressure Drop {(mmW\V)

(=]
L]

Air Filter Pressure Drop {(mmWV)
Air Flow (kg/h}

Exhaust Flow (ka/h)

EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C) 319.0
Turbine Inlet Temperature (C) 3407
Turbine Qutlet Temperature (C) e EE
Turbine Speed (rpm 8059.2 I:

peed (rpm) - - Print
Exhaust Backpressure (mm\V) 76.2 Close

2ynpo 8.4

8.23. Amoteréopata [Ipocopoimong yia 10 75% tov @opTtiov

Apyikd yivetal Tpoodlopiopdc g Tipng Tov eoptiov (Engine Load (%)). ['a v kaAidtepn mpocéyyion
TOV UETPNUEVOV TIUAV EGAYETOL 1 TN TNG KATOVAA®GONG KOVGIHOL OT®mG avuth UeTprinke oTig
€PYOOTACIOKEG OOKIUEC Yot TO 75% TOV QopTiov Kol aw&avetal 1 Tpomopeio £yYLoNG KOVGiHov amod -1
deg o€ 0 deg. EmAéyetar o mpocdlopiopog Tmv ded0UEVAOV ArTovpyiag amd Tic Epyoostactokéc Aokipuég
Kot 1 gpNon g Aettovpyiog tpocsopoimong tov vaepmAnpwty (Enable T/C Simulation) (Zyfqpa 8.5).
211 GLVEYEW TPOKVATOVY TO OMOTEAEGUATO TNG TPOCGOUOIMONG 7OV OPOPOLV OTIS AELTOVPYIKES

TOPOUETPOVG TOV KIVNTAPA Yo TO 75% Tov poptiov (Zyqpa 8.6).

55



Ilpocopoiwen Asrrovpyikis Zounepipopds Aixpovov Navtikod Kivytiipa Ntijlel ue Bdon tig

Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) I 827 :’ Ambient Conditions |
Engine Load (%) I 75.1 :1 Room Air Temperature (C) I 323 :I

Injection Timing {deg) I 0 j Room Pressure (mbar) I 1010.0 :I
I I 263 =
Fuel Rack Position (mm) 84.6 :1 AIC Water Inlet Temp. {C) :I

Fuel Flow Rate (ka/h) I 2535 j

Boost Air/Exhaust |

——— Options for Operating Data Source ———— e .
[~ Define Operating Data Manually Boost Pressure-Gauge (bar) I : :I
[ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 349 :I

. . Exhaust Pressure-Gauge (bar) 1.64 :I
Component Simulation———————— I F
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 175.0 :I

¥ Enable T/C Simualtion

OK I Cancel

Zynpa 8.5
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA
,m User:
Engine Speed {rpm) Vessel:
Fuel Rack Position (-) Unit:
Total Fuel Consumption {ka/h}) Engine Name:
Power Output (KVW/) — m
Firing Pressure (bar) 142.8
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) CO[E'C\} 1:C‘fl |1 0015.0 R\eflefj:c(:CHaﬁi;?g
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) m Correct |
Scavenging Air Temperature (C) 37.6
MC: Air Temperature In {C) m
MC: Pressure Drop (mmVy) m
Air Filter Pressure Drop {(mmW/) m
Air Flow (ka/h)
Exhaust Flow (kg/h)
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C)
Turbine Inlet Temperature (C}
Turbine Outlet Temperature {(C) Save to File
Turbine Speed (rpm) P |
Exhaust Backpressure (mm\V) 1755 | : Close
2ynpo 8.6
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8.2.4. Amoteréopata [Ipocopoimong yia 10 90% tov @opTtiov

INa va yivet n e€ayoyn TOV omOTEAECUATOV TNG TPOCOUOI®oNG O0nd TO AOYIOUIKO TPEMEL vl
mpaypatoromBel lcaymyn T@V TopapéTpOV Asttovpyiag Tov kivntipa. ‘Etol, siedyston n Tiun tov
poptiov (Engine Load (%)) kot yio TV KaAOTEPT TPOGEYYIoN TOV TGOV TV Epyoctaciokdv Aokipumv
gloqyetol n T g Katavaloong kavoipov (Fuel Flow Rate (kg/h)). Eniong, av&daveton n mpomopeia
€yyvong Kavoipov and -2 deg mwov glvar  apyIKn TN TOL TPOTEivETAL amd TO AOYIGUIKO o€ -1 deg.
Emiéyeton o mpocdiopiopog tawv dedopévav Aettovpyiog amd Tig Epyoostaciokég Aokipég ko n xpnon
g Aertovpyiag Tpocopoimong tov vrepainpmt) (Enable T/C Simulation) (Zynpa 8.7). Ztn cvvéyesia
TPOKVTTOVV TO. OTOTEAEGHOTO TNG TPOGOUOIMONG OV OPOPOVV GTIG AELTOVPYIKEG TOPAUETPOVS TOV

Kivnpo yio 1o 90% tov poptiov (Xyfqna 8.9).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) IT:‘ Ambient Conditions ‘

Engine Load (%) IT :‘ Room Air Temperature (C) ’T :‘
Injection Timing (deq) lfj Room Pressure (mbar) ’W =
Fuel Rack Position (mm) IT:‘ AIC Water Inlet Temp. (C) 286 -

Fuel Flow Rate (kg/h) 3051| :‘
Boost AirfExhaust ‘

Options for Operating Data Source =
[ Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 39.0 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 212 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmW) 247.0 :‘

|+ Enable T/C Simualtion
OK | Cancel

2ynpo 8.7
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ENGINE OUTPUT : CURRENT & REFERENCE COMNDITIONS

CYLINDER PERFORMANCE DATA
Simulation

User:

)

Engine Speed (rpm) 87.9 Vessel:

Total Fuel Consumption {(ka/h} 3051.0 Engine Name: GETOMC_CE
Power Qutput (kKVW) 16857.3 _

Firing Pressure {(bar)
Correct for Reference Heating
LHV Value (kcallkg)
INLET SYSTEM
IS0
Scavenging Pressure-gauge (bar) 2 Correct

Scavenging Air Temperature (C)

Compression Pressure (bar) NIA

bsfc {g/kWh:Reference Heating Value)

AJC: Air Temperature In (C) 184.6
AIC: Pressure Drop {(mmW/) 184.6

Air Filter Pressure Drop {(mm\V)

[
(5]

Air Flow (ka/h) 132395.9
Exhaust Flow (kg/h) 135449.1
EXHAUST SYSTEM
Exhaust Manffold Pressure-Gauge (bar}
Cylinder Exhaust Temperature (C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) Grmin Tk
Turbine Speed (rpm) E
Exhaust Backpressure {mm\V) oAl Close

2ynpo 8.8

8.2.5. Amoteréoparto [lpocopoimong yia 10 100% tov Poptiov

210 apykd Tapabvpo TOL AOYIGLUKOD Yo TNV TPOGOUOIMGCT TOL KIVNITHPO YIVETUL EI0AYWOYN TG TWNS
Tov Qoptiov. Emiong, yia v koAdtepn Tpocsyyion TV TIHoV Tov Epyostaciakdv AoKIUdV eledyeTon
n T ¢ Katavdhioong kavoipov (Fuel Flow Rate (kg/h)) omwg petprnke otig Epyoctacioxég
Aoxipés. Emléyetor o mpoodloptopdc tmv dedopévav Asttovpyiag and Tig Epyootactokés Aokipég kot
N XPNo” TS Aettovpyiog tpocopoimong tov vrepainpmty (Enable T/C Simulation) (Zynpa 8.9). Xt
GUVEYEIDL TPOKVTTOLV TO OMOTEAEGUOTO TNG MPOCOUOIMGCNG 7OV  0POPOLV  OTIC AEITOVPYIKES

TOPOUETPOVG TOV KivnThpa Yo To 100% tov goptiov (Zynpa 8.10).
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ENGIME OPERATING COMDITIONS

Main Engine Data

Engine Speed (rpm) [ oo
Engine Load (%) IW =
injection Timing (deq) | 0 =]
Fuel Rack Position (mm) IW =
Fuel Flow Rate (ka/h) IT‘H#I 4

Induction/Exhaust

Ambient Conditions |

w4
[
4

Room Air Temperature (C)
Room Pressure {mbar)

AIC Water Inlet Temp. (C)

[~ Define Operating Data Manually
v Define Operating Data from Shop Tests

—— Options for Operating Data Source —————

Boost Air/Exhaust |

Boost Pressure-Gauge (bar) I 2.80 :’
Boost Air Temperature (C) I 42.2 :’

Component Simulation
[” Enable Fuel Rack Simulation

¥ Enable TIC Simualtion

Exhaust Pressure-Gauge (bar)

B

Exhaust Back Pressure (mm\V)

OK I Cancel
2ynua 8.9
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA
’m User:
Engine Speed {rpm}) m Vessel
Fuel Rack Position (-) Unit
Total Fuel Consumption {ka/h}) Engine Name:
Power Output (KVV) — m
Firing Pressure (bar) m
Compression Pressure (bar)
bsfc (o/kWh:Reference Heating Value) m Correct f'C‘fl Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) m Correct |
Scavenging Air Temperature (C) m
MC: Air Temperature In {C)
AJC: Pressure Drop (mmVV)
Air Filter Pressure Drop {(mmW/) m
Air Flow (kg/h}
Exhaust Flow (kg/h)
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) Save to File
Turbine Speed (rpm) P |
Exhaust Backpressure (mm\V) il Close
Zyiiua 8.10
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8.2.6. Amoteréopata [Ipocopoiwong yio to 110% tov @optiov

INa v mpocopoiwon Asttovpyiag Tov KvnTApa omd TO AOYICHIKO, OPYLKA ECAYETOL 1| TIUA TOV
poptiov (Engine Load (%)). Eriong, ewcdyetor n T g katavdiwong koavsipov (Fuel Flow Rate
(kg/h)) 6mwc petprbnke otic Epyoctaciokéc Aokipég. Emhéyetor o mpoodiopiopds towv dedouévmv
Aertovpyiog amd T Epyoctociokéc AoKiEG KOl M ypNom TNG AETOvPYidg TPOCOUOIMOoNG TOV
vrepminpot) (Enable T/C Simulation). Q¢ amotélecpa dev yperaletar va gloayBovdv ta dedopéva o
aopoly otnv Beppokpacio cpmong (Boost Pressure-Gauge (bar)), otnv mieon odpwong (Boost Air
Temperature (°C)), otnv micon tov oxetov e€oymyng (Exhaust Pressure-Gauge (bar)) kot otnv migon
petd tov otpofiro (Exhaust Back Pressure (mmW) (Zyqpe 8.11). Xt cuvvéyewn mpokdmTOLV TO
OTOTEAECLOTO TNG TPOGOUOIMONG TTOV APOPOVV OTIG AEITOVPYIKES TOPAUETPOVS TOV KIVNTHPO Yol TO

110% tov poptiov (Zyfqna 8.12).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 93.9 :‘ Ambient Conditions ‘
Engine Load (%) 109.9 j Room Air Temperature (C) 35.2 j

Injection Timing (deg}) 1 :‘ Room Pressure (mbar) 1008.8 :‘
e
Fuel Rack Position (mm) 110.9 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (ka/h) 3819.0 :‘

Boost Air/Exhaust ‘
Options for Operating Data Source
3.20

[ Define Operating Data Manually Boost Pressure-Gauge (bar) :‘

¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 45.9 :‘

. . Exhaust Pressure-Gauge (bar) 2.26 :‘

Component Simulation
[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 0.0 :‘
[ Enable TIC Simualtion:

OK | Cancel 'ﬁi
et ol

Zynpa 8.11
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Firing Pressure (bar)

Compression Pressure (bar) NIA

ENGINE QUTPUT : CURRENT & REFERENCE CONDITIONS B8
CYLINDER PERFORMANCE DATA Jeor: | e |
Simulation

Engine Speed (rpm) Vessel: .:.
Fuel Rack Position () [ 1109 | Unit: | MANENGNE |
Total Fuel Consumption {kg/h) Engine Name:
Power Output (KW) Engine S/N: “

| Na

1885

bsfc (g/kWh:Reference Heating Value)

Correct for | STSENM Reference Heating
LHV Value (kcal'kg)
INLET SYSTEM
IS0
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C) 42.2

MC: Air Temperature In {C)

| 244
AJC: Pressure Drop (mm\V)
Air Filter Pressure Drop (mm\V)
Air Flow (kg/h)
Exhaust Flow (kag/h)

EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) Save o File
Turbine Speed (rpm) E
Exhaust Backpressure (mmWV) Close

2ynua 8.12

8.3. Xvykprtikn Aoroynon IpoPréyeov Ilpocopoivong ko MeTpnuévov

Twov ané Tig Epyooctaciokés Aokipuég

Ymv IMapaypago 8.3. oamcswovifovtor To OTOTEAEGUOTO TNG TPOCOUOIMONG Yo TIC OLAPOPES
TOPOUETPOVG AELTOVPYIOG TOL KIviTipa OTteg avtd tpoékvyay oty Hapaypago 8.2 oe oyéon pe Tig
avtiotolyeg TéC v Epyootaciakmv Aokiudv. Ot mapdpetpot ovtég eivat:
B H 1oy0¢ Tov Kivtipa
H péyiom mieon kadong
H 6eppoxpacio €£650v TV Kawoaepiov TV KLAIVIp®V
H mieomn tov oyetov e&aywyng
H taydtra tov vrepnAnpo
H 6eppoxpaocio kovcaepiov otny €16000 TOV LIEPTANPWOTY
H 6eppoxpaocio kovcaepiov LETH TOV LIEPTANPOTY
H mieon xovcaepiov petd tov vaepmAnpo

H ntoon nieong oto yoyeio aépa

H Beppoxpacio £16060v aépa 6T0 Yoyeio aépa
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B H Oeppoppokpocio cdpmong
B H nicon cdpwong

B H &0 Katavaloor Kovoipov

25000

20000 —

15000

=== measurement
10000

== simulation

engine power(KW)

5000 .!

20 40 60 80 100
engine speed(rpm)

Zynua 8.13: Metoforn 1oydog Kivtipa covopTioel THS ToYOTHTOS TEPIGTPOPHS TOV KIVHTHPO. ATTO TIG

Epyooraciaxés Aokiués kot 1o Aoyiouiko mpocopoiwons
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80 =@ measurement

[any
N
o

=f=simulation

firing pressure(bar)
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20

20 40 60 80 100
engine speed(rpm)

Zyfpa 8.14: Metofforn tne ueylomng mieons KaDONS GOVAPTHOEL THS TOYVTHTAS TEPLOTPOPHS TOV KIVHTHPO. OO TIG

Epyooraciaxéc Aokiués kot to loyiouixo mpocopoiwons
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400

350 —

300

m b

250

200 =@==measurement

== simulation
150

exhaust gas temperature(°C)

100

50

20 40 60 80 100
engine speed(rpm)

Zyipa 8.15: Meroflorn Ospuorpacios e€000v KavoaEpiwV GVVAPTHOEL THS TOXVTHTAS TEPLOTPOPIS TOV KIVATHPA OTTO

11 Epyootociokés Aokiuég kai 1o Loyloiko mpocouoiwons
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2,5

15 =—@=—measurement

=f=simulation

exhaust manifold pressure(bar)

0,5 "

v

20 40 60 80 100
engine speed(rpm)

Zyipua 8.16: Merofolrr tnc micong tov oyetod eéoywyns covapTioeL TS TaYOTNTOS TEPIGTPOPHS TOV KIVHTHPO, OO

n¢ Epyootocioxés Aokyuég kai 1o Loylopiro mpocouoiwons

14000

12000

10000

8000

=@==measurement

6000
== simulation

turbocharger speed(rpm)

4000

2000

20 40 60 80 100
engine speed(rpm)

Zyipa 8.17: Meroflorn tne taydtnrag tov vEEPTANPWTH (LEGOS OPOS YL TOVS DO VIEPTANPWTES) GOVOPTHOEL THS

TOYOTHTAG TEPLOTPOPHS TOV KIvHTHpa. oo Ti¢ Epyootaciaxés Aokiués kot 1o Aoyiouiko mpooopoiwons
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== simulation
200

temperature before turbine(°C)

100
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engine speed(rpm)

Zyipua 8.18: Meroflor e Oeprokpocios kavoagpiov oty (0000 TOV VIEPTANPWTY GOVOPTHOEL THS TOYVTHTAS

TEPIOTPOPTS TOV KIvhTpa oo Tis Epyootaciaxés Aokiues kot 1o Aoyiouiko mpooopoiwons

350

300
t\.‘
250 —

200

=@==measurement
150

== simulation

100

temperature after turbine(°C)

50

20 40 60 80 100
engine speed(rpm)

Zynpua 8.19: Meroforr tne Oepuokpacios KoveoEgpiov UETE, TOV VIEPTANPWTH GOVOPTHOEL THS TOYVTHTAS

TEPIOTPOPNS TOL KIvHTHpa oo 1§ Epyootaciaxés Aokiues kot 1o Aoyiouiko mpooopoiwons
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=f=simulation

pressure after turbine(mmaAq)
=
(9]
o

[uny
o
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o

v

20 40 60 80 100
engine speed(rpm)

o

Zyniua 8.20: Metofor tne wicong uetd Tov VIEPTANPWTH GOVOPTHOEL THS TOYDTHTAS TEPLOTPOPIS TOV KIVATHPA OTTO

n¢ Epyootoocioxés Aokyuég kai 1o Loyloiro mpocouoiwons
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o
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150 /

=@==measurement

100 / =fl=simulation

air cooler pressure drop(mmaAgq)
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engine speed(rpm)

Zynpa 8.21: Merofolrr tne meadong mieons oTto Woyeio apo. cOVAPTHGEL THS TaYDTNTAS TEPIOTPOPHS TOV KIVHTHPA

and g Epyooracioxés Aokiuég kai 1o A0yiouiko mpooopoiwons
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Zynua 8.22: Merofolrn tns Oepuokpacios e160000 0épa. aTo Woyeio aépo. oLVAPTHTEL THS TOXDTHTOS TEPITTPOPHS

700 KivnTipo. oo tig Epyootaciaxés Aokiuég ko to Aoyiopikd mpooouoiwaons
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2ynua 8.23: Merofolrn tns Oepuokpacios aopmans oovaptioer TS ToyOTHTOS TEPIOTPOPHS TOD KIVHTHPO. OO TIG

Epyooraciaxéc Aokiués kot 1o Aoyiouiko mpooopoiwons
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15 =—@=—measurement
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scavenging air pressure(bar)
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20 40 60 80 100
engine speed(rpm)

Zynua 8.24: Merofolr tne mieons o6pwong cuovapTHoEL THS TOYDTHTOC TEPIGTPOPHS TOV KIVITHPO. ATTO TIG

Epyooraciaxéc Aokiués kot to loyiouixo mpooopoiwons
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N\
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|| === measurement

BSFC(gr/kWh)

B simulation

185 NG

180 =
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engine speed(rpm)

2ynua 8.25: Merofolr tng e101KNG KOTOVAAWONG KOVDOIUOD COVOPTHOEL THS TOYDTHTOS TEPITTPOPHS TOV KIVHTHPO,

ano g Epyooraciaxés Aokipég kat 1o Aoyiouiko mpooopoiwons
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Hopammpavrog to Zynpata 8.13 g 8.25 uropovue va eEdyovpe Ta akdAovda amoTe ST YioL TV

dUVaTOTNTA TPOCOOIMGCTG TOL AOYIGLUKOV:

Ocov agpopd Ta amoTeEAEGUATE Y10 TNV oY1 TOL KIVITHPA 1 SLVATOTNTO TPOGOUOIMGNG TOV AOYIGHLKOD
Aertovpyel mOAD KaAd KOOMG TO ATOTEAEGLLOTO TG CLUUTITTOVV LE QVTA TOV UETPNUEVOVY TIUGV. To 510

LoYOEL KO Y10, TNV LEYLOTH THEGT] KAOGNC.

‘Ocov agopd Vv Beppokpacio £600V TOV KAVGOEPIOV TOV KLAIVOPWOV 1 TPOCOLOIMOT AEITOVPYEL
wavoromTikd pe e&aipeon Tig TIéG Yo goptio ave tov 100% . Xvykekpiuéva yior 0pog optiov vm
tov 100% 10 Aoyopkd VIOTIUG TIC TWEG Twv Epyoostaciokdv Aokipudmv kotd mocootd 12%. Avtd
oQelleTOL OTO TOPAKATO:
B Eloppd vmepektiunon g mieong el0aymyns onAadn peyolvtepn mapoyn aépa (scavenging air
pressure).

B Ymoektipnon g Oeprokpociog Tov aépa PeTd TO WYuyeio (scavenging air temperature).

To amoteAéouato TG TPOCOUOI®ONG TOL AOYIGLUKOV £ivol IKavOTOoTIKé 66OV apopd TV TieoT Tov
oyetov e&aywyng. 'Etot, n kapmdAn e petafoing tng mieong tov oxetov e£oymyng CUUTITTEL PUE QLT
tov Epyoctaciokdv Aokiucdv. H zmpocopoimorn Aettovpyel moAD koAd divovrag afdomota

QIOTEAEGLLOTO KOL Y10l TV TOYVTITO TOV VIAEPTANPWTN.

Ocov apopd v Beppokpacio Tov Kavsaepiov 6TV 1600 TOV VAEPTANPOTY], TO AOYIGUKO VTOEKTILA
Ta omoteAéopate Tov Epyoostaciokdv AoKipumy katd 1o mococtd tov 15%. Emiong, ta anotedécpota
NG TPOCOUOImONG Yo TNV BEpUOKPAGIo TOV KOVGAEPIOL PETA TOV LVREPTANPWOTH TPooeyyilovv ToAY

KoAG Ta avTtioTtoyo amotelécpata Tov Epyostaciokmv Aokipumy.

H mpocopoimon mpofrénetl ikavomomtikd GOV apopd T OTOTEAECUATO TG TTAOCNG TIECNG LETA TOV
VIEPTANPOTY], TNV TTAOCN TiEoN 6TO Yoyeio aépa Kot TNV Beplrokpacio 16030V aEPa GTO YLYEID aéPaL.
INa to Tapoamdve peyédn mapatnpeitol COUTTMOOT TOV ATOTEAEGUATOV TNG TPOGOUOIMONG LLE OVTA TOV

Epyooctaciokdv Aokipmv.

‘Oocov agopd v Beprokpacio cépmons, T0 AOYIGUIKO EKTIL IKOVOTOMTIKA Yo popTio £m¢ Ko 100%.

IMa gvpoc poptiov ave Tov 100% 10 AOYIGUIKO VTOTIE TIG LETPNUEVES TILEC KATH TOGO0TO 8%.

Téloc, n mpocopoimwon Aeitovpyel mOAD KOAQL OGOV A@OpA TNV TiEon CAPMOONC Kol TNV €01KN

KOTAVAA®GT KOWGipov Tpoceyyilovtog Tig avtiotoyes TIES Tov Epyootaciokmv AoKipumy.
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9. XYI'KPIXH TIMQN TOY AOI'TXYMIKOY ME TIX
ANTIXTOIXEX TQN AOKIMQN OAAAXYEHX
XPHXIMOIIOIQNTAX ITPOXOMOIQXH YIIEPIIAHPQTH

9.1. Ewsayoyn

Yy Hopbypaeo avty TpoyLaTONOEITOL GUYKPIOT] TOV TYLOV TOL TPOKVTTOVV A0 TNV TPOGOUOimoN
YO TIG TOYVTNTEG KoL TO AVTICTOUO POPTIO Yo T OTOiCL £YIVOV Ol PETPNOELS KOTA TNV OEPKELD TOV
Aoxipumv Oaldoong (Sea Trial) pe t1g avtiotoweg petpnuéves Tyég. IIpoxettan yio pior oOyKpion 1
omoia elvar amopaitntn Kabdg 1 TPAYUATIKY AEITovpYio TOL KvnTipa okoAovbel Tic cuvOnKeg TV
doxipmv Borkdoonc. Ot Tég TV AETOVPYIK®Y TAPOUETP®V TV AoKiudv Oaldoong ekedncav ot

duapkela TV dokipumv og Novmnyeio otn Kopéa.

Apyikd, yoo v TpdPreyn TOV TIMOV Yo TIG OAQOPEC TOPAUUETPOVS AEITOVPYIOG TOL KVNTHPO
kaBopilovtal ot WOTNTEG TOL KOLGIHOL SNANON N T TS TUKVATNTOG Kol TNG Beppoydvou duvaung

OT®G QoiveTal Kol 010 Zynqpa 6.6.

2 ovvéyeln YIVETOL TPOGOOIMOT e YPNOT TOL AOYIGLUKOV. XTO TPATO GTASIO TG AEITOLPYING TNG
npocopoinong kot 6to mapdbvpo tov Aoyiopukod “ENGINE OPERATING CONDITIONS” yivetat
EL0AYOYN TOV TILOV TOV TOPUUETPOV AEITOLPYING AmopaiTTOV Yio TV e£0y®Y| TOV OTOTELECUATMV.
YUYKEKPYEVD, TPUYUOTOTOIEITOL EGOYOYN TNG T TOL QOPTIOV KOl 1 TN NG KATOVAA®GONG
KOVGIHOV Y10 TO OVTIGTOWO QOopTio Onm¢ petpndnke otig dokiuég Bahdoonc. Aev mpaypoTomolEiTal
EI00YOYN TOV TIUAV TOV OPOPOVV GTOV VIEPTANPOTY, TNG Beprokpocicg cdpwong kot Tng mieong
ocbpwong kabwng Ba yiver mpofreyn avtdv amd 1o Aoyiopkd avtopata (Enable T/C Simulation).
Emiong, dev mpaypotonoleitol E160ymyn TOV TIUOV TOV apopodV oty ToyvTNnTa ToL Kivntipa (Engine
Speed (rpm)), otnv mpomopeia £yyvong kavoipov (Injection Timing (deg)) kot otn B€om ToL KOAVOVL
kavoipov (Fuel Rack Position (mm)) (“Define Operating Data from Shop Tests”) kabahg kol oTig

ouvOnkeg tepiPdilovtog (Ambient Conditions).

Koatomv oto mapdbvpo tov Aoyiwspukod “ENGINE OUTPUT: CURRENT & REFERENCE
CONDITIONS” mpokhnTouv To ATOTEAEGLOTO TNG TPOCOUOIMONG Yo TIG OLAPOPES TOPAUETPOVG
Agltovpyiag TOV KvnTipo eV o€ ENOUEVO 0TAdI0 Bo Tparypatonombel a&loAdynon Tovg e GYECT LE TO
OVTIGTOLYO AMTOTEAECUATA TOV EPYOCTAGLOKOV dOKIUDV. Ot TopdpeTpol avtég etvat:
B 1 cuvolikn katavéiwon kavsipov (Total Fuel Consumption (kg/h))
B 1 woyg tov kvnipa (Power Output (kW))
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N péyo mieom kavong (Firing Pressure (bar))

N €101Kn KoTavilmon Kavoipov (bsfe (gr/kWh))

N nieom cvumésews (Compression Pressure (bar))

1N nieon cdpwong (Scavenging Pressure-gauge (bar))

n Oeppokpacio odpmong (Scavenging Air Temperature (°C))

n Oeppokpacio £16660v aépa oto Yoyeio aépa (A/C: Air Temperature In (°C))

1N migomn tov oyxetov e&aywyng (Exhaust Manifold Pressure-Gauge (bar))

n Oeppokpacio e£6d0v kavcaepinv TV kVAvopwv (Cylinder Exhaust Temperature (°C))

n Oeppokpacio kavcaepiov otnv £icodo Tov vrepmAnpwtr (Turbine Inlet Temperature (°C))

1 ToVTNTO TEPLETPOPTNG ToL oTpofilov (Turbine Speed (rpm)) ko

1 mieon petd Tov otpdfiro (Exhaust Backpressure (mmW)).

9.2. Amoteréopato IIpocopoimong TOV Aoxkip®v Oaiaocong

Xpnowonowwvrag [llpocopoinen Yaeprinpot)

2NV TpovGH LITOTOPAYPAPO ATEKOVICOVTOL TO, ATOTEAEGLLOTA TG TPOGOUOINONE OTTME TPOKVLITTOVY
omd To AOYIOUIKO KOOMG KAl Ol avTIioTOlYeG oLvONKeg Aertovpyieg mOL YPNOLOTOWONKAY ©TN
npocopoinon. Ta amoteAéopata ovtd o&lomolobvTal GTr CLVEXEW Yoo va yivel aflohdynon tov

AOYLGLUKOD TPOCOHOI®mOTG.

9.2.1. Amoteréopata [Ipocopoicmong yio to 70% tov @optiov

210 apykd mopdOvpo T AEITOVPYING TPOCOUOIMGNG TOL AOYIGHKOD YIVETOL EICOY®YN TNG TIUNG TOV
eoptiov (Engine Load (%)) yw 10 onoio {nrodvion to amotelécpata tng mpocopoinong. Emiong, yia
TNV KOADTEPT TPOCEYYIOT] TOV TIUDV TOV AoKIUOV OaAdoons eGdyeTon 1 T NG KOTUVIAMONG
kavoipov (Fuel Flow Rate (kg/h)) omwog perprinke otig Aokipég Qoardoonc. Emiléyetar o
TPocdloplopds Tov dedopévev Asttovpylag and tic Epyootaciaxés Aokipéc (Define Operating Data
from Shop Tests) koau 1 ypnon g Aertovpyiog mpooopoiwong tov vrepninpwt) (Enable T/C
Simulation). Qg oamotélecpo dev ypewaletar vo gwooyBodv T JEdOUEVE TTOV OPOPOVV GTIV
Oepuokpacio chpwong (Boost Pressure-Gauge (bar)), otnv mieon cdpwong (Boost Air Temperature
(°C)), oty mieon tov oxetov eaywyng (Exhaust Pressure-Gauge (bar)) kot otnv migon petd tov

otpofiro (Exhaust Back Pressure (mmW)) (Zyfqpa 9.1). Tt ocvvéyewn, emréyoviag OK mpoxvmtovv
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TO. ATOTEAEGILOTO TG TPOCOUOIMOTG TOV APOPOVY GTIS AEITOVPYIKEG TAPAUETPOVS TOV KIVITHPO Y10, TO

70% tov poptiov (Zynpa 9.2).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 80.4 :‘ Ambient Conditions ‘
Engine Load (%) 9.0 :‘ Room Air Temperature (C) 3T :‘

Injection Timing (deg}) A :‘ Room Pressure (mbar) 1010.1 :‘
255 -
Fuel Rack Position (mm) 80.8 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 2307.ﬂ :‘
Boost AirfExhaust ‘

Options for Operating Data Source
1.70
[ Define Operating Data Manually Boost Pressure-Gauge (bar) :‘

¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 33.5 :‘

1.47
Component Simulation Exhaust Pressure-Gauge (bar) :I
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmW) 147.5 :‘

|+ Enable T/C Simualtion

OK | Cancel
2ynpa 9.1
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ENGINE OUTPUT : CURRENT & REFEREMCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation
Engine Speed (rpm) Vessel: :
Fuel Rack Position (-) m Unit: m
Total Fuel Consumption {ka/h) Engine Name:
Power Output (K\WW) Engine SIN: “
Firing Pressure {bar)
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) R%:’:-‘:?E::ﬁi;;g
INLET SYSTEM S0
Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C)
MC: Air Temperature In {C) m
AIC: Pressure Drop (mmWV)
Air Filter Pressure Drop (mm\V)
Air Flow (kg/h)
Exhaust Flow (ka/h)
EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature {C) Save to File
Turbine Speed (rpm) ﬁ
Exhaust Backpressure (mmWV}) Close

Zypua 9.2

9.2.2. Amoteréopata [Ipocopoimong yia 10 80% tov ®optiov

Y10 mapdbvpo g mpocopoiwong “ENGINE OPERATING CONDITIONS” eiodyston n T g
TayOTNTOG TEPIGTPOPNG TOL KIVITHPO Yo TNV OTOil0 TPAYLOTOTOONKE HETPNON TOV TOPOUETPOV
Aertovpyiag Tov Kivntipa Katd tv ddpkela tov Aokipumv @ardoong. Eriong, siodyston 1 avtiotoym
T ¢ Katavaioong kavcipov (Fuel Flow Rate (kg/h)) amd 1ig Aokipéc Qardoong pe otdxo v
KOADTEPY] OLVOTH TPOCEYYION TOV HETPNUEVOV TIUOV omd TNV 7Tpocopoimorn. Emiéyetoar o
TPOGOOPIGUOG TV dedopévev Aettovpyiag and Tig Epyootacioxés Aoxipég (Define Operating Data
from Shop Tests) koaw 1 ypnon g Aertovpyiog mpooopoiwong tov vmepninpwt) (Enable T/C
Simulation) (EymMpe 9.3). Xt ovvéyswn, motdviag OK  mpokdmtovv 10 amoTEAEGUOTO  TNG
TPOGOUOIMGCNC TOV APOPOVY GTIC AEITOVPYIKEC TAPAUETPOVE TOV Kvntnpa Yo, to 80% tov Qoptiov

Eypa 9.4).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data—————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IT j Room Air Temperature (C) IT :I
Injection Timing (deg) |71 j Room Pressure (mbar) IW :I
Fuses Faeck Pyt (aam] IT 5 AIC Water Inlet Temp. (C) IT 4

Fuel Flow Rate (ka/h) I 2701.2 j

Boost Air/Exhaust |

——— Options for Operating Data Source ————
I 2.09 =
[~ Define Operating Data Manually P BRSO Sane T :I
[ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 36.3 :I
. . Exhaust Pressure-Gauge (bar) 1.82 :I
Component Simulation———————— I F
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 0.0 :I

¥ Enable T/C Simualtion

OK I Cancel

2ynpa 9.3
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: n
Simulation
Engine Speed {rpm) 84.8 Vessel: :
Fuel Rack Position (-) 88.4 Unit

Total Fuel Consumption (ka/h) Engine Name:

6STOMC-C8

Caorrect for | q Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Qutput (K\W) 14281.6 _ )
Engine S/N:
Firing Pressure {bar) 146.3

Compression Pressure (bar) N/A

[
-
=]
=
P

bsfc (g/kWh:Reference Heating Value)

AJC: Air Temperature In (C) 1627
AJC: Pressure Drop (mmVV)

Air Filter Pressure Drop (mm\V)

&
o

Air Flow (ka/h) 115682.9

Exhaust Flow (ka/h) 118374.5
EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar) 1.75

Cylinder Exhaust Temperature {C) 346.5
Turbine Inlet Temperature (C) 374.2

Turbine Outlet Temperature (C) 251.2 Save to File

Turbine Speed (rpm) 10918.2 Print

Exhaust Backpressure (mm\V) @: Close

2ynua 9.4
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9.23. Amoteréopata [Ipocopoimong yia to 100% tov @optiov

Apyikd, oto mapdbuvpo g npocopoinone “ENGINE OPERATING CONDITIONS” giodyetor 1) Tiun
™G ToLTNTOS TEPITTPOPT|S ToL Kivnipa (Engine Speed (rpm)) yia tqv omoia {ntovvton ot mapdpeTpot
Aertovpylag tov. Emiong, ecdystal n avtiotoyn i g xotavdiwong kovoipov (Fuel Flow Rate
(kg/h)) amod T1g Aokipég aAdoong e 0TOYO TNV KOADTEPT SLVOTH TPOGEYYION TOV UETPNUEVOV TIUDV
amo v Tpocopoinon. Emiéyetan o mpoodiopiopds tv dedopévav Aettovpyiog and Tic Epyootaciarég
Aoxypég (Define Operating Data from Shop Tests) kot 1 yprion ¢ AEITOLPYING TPOGOUOIMOTG TOV
vrepminpot) (Enable T/C Simulation) (Zympa 9.5). Ot vroloweg mapdpetpol Aettovpyiog mov
eppavifovral oto mopabvpo kabopilovrar avtopata omd T0 AOYIoHIKO. TN cuvExEw, motoviog OK
TPOKVTTOVV TO AmOTELESUATA TG Tpocopoimong oto mapdbvpo “ENGINE OUTPUT: CURRENT &
REFERENCE CONDITIONS" ov agpopobv 6TIg AEITOVPYIKEG TUPAUETPOVG TOL KivnThpa yio To 100%
Tov PopTiov (Xynfpa 9.6).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 90.2 :‘ Ambient Conditions ‘
Engine Load (%) 97.4 :‘ Room Air Temperature (C) 34.2 :‘

Injection Timing (deg}) A :‘ Room Pressure (mbar) 1009.5 :‘
e 297 -
Fuel Rack Position (mm) 1005 AIC Water Inlet Temp. (C) =

Fuel Flow Rate (kg/h) 3141.5| :‘
Boost AirfExhaust ‘

Options for Operating Data Source 259
Bk
[ Define Operating Data Manually Boost Pressure-Gauge (bar) :‘

[+ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 41.3 :‘

238
Component Simulation Exhaust Pressure-Gauge (bar) :‘
[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 284.0 :‘
|+ Enable T/C Simualtion
OK | Cancel 'ﬁi
el o
2ynpa 9.5

75



Ilpocopoiwen Acirovpyixiic Zoumepipopdag Aixypovov Navtikot Kivytijpa Ntiield ue Baon tig
Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

9.24.

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: a
Simulation ’
Fuel Rack Positon () 005 uni I
Total Fuel Consumption (kg/h) Engine Name:
Power Output (KW, 16860.8
Firing Pressure (bar) 159.2
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) 186.3 Correct for | SEIIFE Reference Heating
- LHV Value (kcalfkg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C)
AJC: Air Temperature In (C)
AJC: Pressure Drop {(mmVV)
Air Filter Pressure Drop (mmWV) m
Air Flow (kg/h)
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) TG
Turbine Speed (rpm) ﬁ
Exhaust Backpressure (mmWV) [ Close

2ynua 9.6

Amnoteréopato [Ipocopoimong yia 10 105% tov ®opTtiov

Ye TPOTO 0TAd10, YiveTOl €100Y®YN TOV Oed0UEVOV TOV €lval amapaitnta Yo TNV Agrtovpyic g

TPOGOUOioNG Tov KivnTpa (Zynpa 9.7). Zoykekpuéva, EIGAYETOL 1] TIUN TNG TOYVTNTOG TEPICTPOPNG

ToL Kwntipa, 1N omoio aviiotoyel oe @optio 105%. Emidléyeton o mpoodlopioudc twv dedouéveov

Aertovpyiag omd 11g Epyootaciakég Aoxipég (Define Operating Data from Shop Tests) kot 1 xprion g

Aertovpyiag mpooopoimong tov vrepnAnpmty (Enable T/C Simulation). Xvvenmg, to @optio TOV

Knmpo, 1 mpomopeion £yyvong Kovcilov, N KATOVOA®MON KOVGIHOL OAAL Kol Ol AETOVPYIKESG

TOPAUETPOL TOV aPopovy otov vrepmAnpwt| (Boost Air/Exhaust) eicdyovtor avtépoto omd To

Aoyiouko. Katomy, mpaypatomoteital dt0pHwon g TG TS KOTOVAA®MGONG KOVGIHOV LE 0TOYO TV

KAADTEPT] TPOGEYYIoT TV UETPNoE®VY amd TIg Aokipuéc Oardoong. Téhog, matdvtag OK pokdnTouy ta

OMOTEAEGLATO TNG TPOCOUOIMONG OV APOPOVV OTIG AEITOVPYIKES TAPAUETPOLS TOV KVITHPA Yol TO

105% tov goprtiov (Zyfqpa 9.8).
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ENGINE OPERATING CONDITIONS

Main Engine Data

Engine Speed (rpm) I 92.3 :’
Engine Load (%) I 104.3 :1
Injection Timing (deg) I 0 j

Fuel Rack Position (mm)

——— Options for Operating Data Source ————
v Define Operating Data Manually
Calc. “

Fuel Flow Rate (kg/h)

[ Define Operating Data from Shop Tests:

Component Simulation
[~ Enable Fuel Rack Simulation

¥ Enable T/C Simualtion

Induction/Exhaust

Ambient Conditions |

[ 4
[ 4
4

Room Air Temperature (C)
Room Pressure (mbar)

AIC Water Inlet Temp. (C)

Boost Air/Exhaust |

Boost Pressure-Gauge (bar) IT :I
Boost Air Temperature (C) I 43.8 :I

4

Exhaust Pressure-Gauge (bar)

Exhaust Back Pressure (mm\V)

o |

Cancel

2pua 9.7

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS

CYLINDER PERFORMANCE DATA
Simulation

]

Engine Speed {rpm)

Fuel Rack Position {-)

P

Total Fuel Consumption (kg/h)
17939.7

"

- o
P I
g s

Power Qutput (K\W)
Firing Pressure {bar) 157.4
Compression Pressure (bar) NIA

bsfc (g/kWh:Reference Heating Value)

User:

Vessel

Unit:

Engine Name:

Engine SiN:

Correct for q 0
LHV

Reference Heating
Value (kcal'kg)

INLET SYSTEM

Scavenging Pressure-gauge (bar)
Scavenging Air Temperature (C)
AJC: Air Temperature In (C) 198.0

AIC: Pressure Drop (mmWV) 193.7
Air Filter Pressure Drop (mm\V)
Air Flow (ka/h)

Exhaust Flow (ka/h) 144994.6

e
]
=

IS0
Correct

EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge {bar) 240

Cylinder Exhaust Temperature {C) 372.9
Turbine Inlet Temperature (C) 403.8
Turbine Outlet Temperature (C) 249.8
Turbine Speed (rpm)

Exhaust Backpressure (mm\V)

121743

286.5

Save to File

Print

Close

%
I@)

2ynua 9.8
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9.3. Xvykprtikn ASworoynon [poPréyeov Ilpocopoimons kot Metpnuévav

Twpov ané Tig Aoxkipég Oaiaocong

Ymv Hapaypapo 9.3. ancikoviloviol o€ SAYPAUUOTO TO OTOTEAECUATO TNG TPOGOUOIMONS Yl TIG
SLAPopeG TAPAUETPOLS AErTovpyiog Tov KvnThpo OTt®G ovtd poskvyay oty Hapdypago 9.2. ce
oYE0M UE TIG AVTIOTOLES TIUES TV AoKIUDV OaAidoonc. Ot mapdpeTpol avtég givat:
B H 1oy0g Tov Kivntipa
H péyiom mieon xadong
H Beppoxpacio e£6d0v TV Kavcaepiny TOV KLAVIp®V
H migon tov oyetov e&oywyng
H toyvmta tov vrepminpot
H Beppoxpacio kavcagpiov 6Ty 16000 TOV VAEPTANPOTI
H Beppoxpacio kKavcaepiov PETH TOV VTEPTANPOTY
H ntoon nieong oto yoyeio aépa
H 6eppoxpaocia e166d0v 0€pa 610 Yoyeio aépa
H 6eppoppokpocio cépmong

H mieon cdpwong

H €10 kotavdAwon Koavsipov
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20000,00

18000,00

16000,00

14000,00

12000,00

10000,00

¢ measurement

8000,00 M simulation

engine power(kW)

6000,00

4000,00

2000,00

0,00
70,00 75,00 80,00 85,00 90,00 95,00
engine speed(rpm)

Zyiua 9.9: Metafoln 1oydoc Tov KiviTipo. GOVOPTHOEL THE TOXDTHTOC TEPIGTPOPHS TOV KIVHTHPO, A0 Tig AOKIUES

Oaldoons kot 1o AoYIoUIKO TPOTOUOTWENS

180,00

160,00

140,00

120,00

100,00

80,00 =@==measurement

== simulation

firing pressure(bar)

60,00

40,00

20,00

0,00
70,00 75,00 80,00 85,00 90,00 95,00

engine speed(rpm)

Zyipua 9.10: Metoflor) the uéyiotng mieons KaDOHG CUVOPTHOEL THES TOYVTHTOC TEPIGTPOPHS TOV KIVITHPO, ATO TIG

Aokiés Oalaoons koi T0 AOYIGUIKO TPOCOUOIWTNHS
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400,00

380,00

360,00

340,00
e
320,00 ” +—

300,00

s
Bz il
/)

¢ measurement

280,00 M simulation

260,00

240,00

cylinder exhaust gas temperature(°C)

220,00

200,00
70,00 75,00 80,00 85,00 90,00 95,00

engine speed(rpm)

Zyiua 9.11: Meroforn tne Oepuorpooios 6000 kavoaepiwv twv KOAVIP®Y GOVOPTHOEL THS TAYDTHTOS

TEPIOTPOPNS TOV KIVHTHPa amo Tig Aokiués OaAdoons kat T0 AoyLouiKo Tpocouoiwons

3,00

2,50
7

2,00

1,50
& measurement

M simulation
1,00

exhaust manifold pressure(bar)

0,50

0,00
70,00 75,00 80,00 85,00 90,00 95,00
engine speed(rpm)

Zyipua 9.12: Metofol tne micong tov oyetod eéoywyns covapTioel TS TayOTNTOS TEPIGTPOPHS TOV KIVHTHPO, OO0

71¢ Aokiuég Qoldoons kai to Loyiouiko Tpocouoiwons
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turbocharger speed(rpm)
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engine speed(rpm)

Zyipua 9.13: Metofor] tne toydTnrog T00 VIEPTANPWTH GOVOPTHGEL THS TOYDTNTAS TEPIOTPOPHS TOD KIVHTHPA OTO

g Aoxués Ooldoons kat 1o Loyiouixd mpocouoiwons
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temperature before turbine(°C)
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70,00 75,00 80,00 85,00 90,00 95,00

engine speed(rpm)

Zyfua 9.14: Meroflor e Oeprokpocios kavoagpiov aTny (0000 TOV VIEPTANPWTY GOVOPTHOEL THS TOYVTHTAS

TEPIOTPOPNS TOV KIVHTHPO. amo Ti¢ Aokiués Oaldoons kal to Aoyiouiko Tpocouoiwons
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Zynpua 9.15: Metoforr tne Oepuokpacioc KoveoEgpiov UETE, TOV VIEPTANPWTH GOVOPTHOEL THS TOXVTHTAS

TEPIOTPOPNS TOV KIVHTHPa amo Tig Aokiués OaAdoons kal 10 AoYLouiKd TPoGouoiwons
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150
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M simulation

air cooler pressure drop(mmaAgq)
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70,00 75,00 80,00 85,00 90,00 95,00

engine speed(rpm)

Zyipua 9.16: Merofolrr tne mradong mieons oTo Woyeio aEPo. COVAPTHOEL THS TAYDTNTAS TEPIOTPOPHS TOV KIVHTHPA

omo g Adokiués Ooaldoons kot 10 AOYIoUIKO TPOTOUOIWTHS
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100 M simulation

air cooler inlet temperature(°C)
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engine speed(rpm)

Zyipua 9.17: Metoflor e Oeprorpociog e160000 aépa 0T0 WOYELIO 0EPO, GVVAPTHOEL THS TOYDTHTOS TEPLOTPOPHS TOD

Kovntipo. aro tig Aokiués OaAdoons Kai 10 LoYLoiKo TPocouoiwons
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scavenging air temperature(°C)
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70,00 75,00 80,00 85,00 90,00 95,00

engine speed(rpm)

Zyipua 9.18: Merofolr tne Oepuorpacioc copidong covaptioel TS ToYOTHTOS TEPIGTPOPHS TOV KIVTHPO, ATO TIG

Aokiués Oalaoons koi T0 AOYIGUIKO TPOCOUOIWTNHS
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engine speed(rpm)

Zynipua 9.19: Metofolrr tne wieons o6pwong coVaPTHOEL THE TOXDTHTOC TEPIGTPOPHS TOV KIVHTHPO. 00 TIG AOKIUES

Oaldoons kot 10 AoYIoUIKO TPOTOUOTWENS
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M simulation
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engine speed(rpm)

Zynipua 9.20: Metoflors] the €101KNS KOTOVALWONG KAVOIILOD GOVOPTHOEL THG TOXDTHTOC TEPITTPOPHS TOV KLVHTHPO,

omo tig Adokiuég Ooaldoons kot 10 A0OYIoUIKO TPOTOUOIWTHS
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Mo ta Zynuota 9.9 éog 9.19 pmopovpe va e&dyovpe to akdA0VO0 OTOTEAEGHOTA YO TV SVVATOTNTO

TPOGOUOIWGCTG TOV AOYIGUIKOU:

Ocov agopd tnv 1oyd Tov KvNTPa, 1 SVVATOTNTO TPOCOUOIMGCNG AEITOVPYEL tKovomomTiKd kKabdg Ta
OTOTEAECUOTO TNG OCLUTIMTOUV HE avTd TV Aokiumv @oldcong. Iloyver 10 010 ko ywo TO

OTOTELECLOTA TNG TTPOGOUOIMONG Y1 TV HEYIOT TEST KOOGS,

‘Ocov apopd v Beppokpacio KALGUEPIOY TOV KLAIVOP®V, TO AOYICUIKO VIEPEKTIUE TIG LETPIUEVES
TéG Katd to Tocootd 9%. Emiong, ta amoteAéopata NG TPOGOUOIMONG Yo TV TECT TOV OYETOV

eEaymyng Tpooeyyilovv moAy KOAA Ta avtioTotyo anoteléspata Twv Epyoostactok®my AoKipmy.

Ta arotehécpata TG TPOCOUOIMONG TOV AOYIGLUKOD Y10 TNV TOYVTNTA TOL VIEPTANP®TH TovTilovTal
pe autd twv Aokiumv Oardoonc. To 1010 oydel Kot yio To AmMOTEAEGLLOTO TNG TPOGOUOIWMONG Yo TIG

TIHEG TNG TTOONG TECTC GTO YVYEio aépal.

‘Ocov agopd v Bepuokpacio Kavocoepiov oy €16000 TOV VREPTANPWTN, TapaTnpeital OTL TO
AOYIOUIKO LTOEKTIUG TO OTOTEAEGUOTO TOV UETPNUEVOV TIL®V Yo Ta. GopTio Tov Kivnthipa 70% o

105%. To mocooT6 TG vroTiunong npoceyyilel 1o 8%.

Ocov agopd v Beppoxpacio. Kovcaepiov HETA TOV LTEPTANPMOTH, TO AOYICHKO VTEPEKTIUA TIG

UETPNUEVES TIWES TV AOKIL®OV Oaridoong Katd To 10600t 6%.

To amoteAéopato TG TPOSOUOIMANG Y10 TNV TTMGCT| TIECTG GTO YuYeio aépa Kot yio TNV Bepuokpocio
€16000V 0€pa. 6To Yuyeio aépa cupmintovy pe owtd Tov Boldooiov Aokiudv. Etol, n tpocopoimon

Aertovpyel TOAD KOAG divovtag a&lOmIoTo OTOTEAECUAT.

INa v Beppokpoacio cépmong, N TPOCOUOIMOT] TOV AOYIGHIKOD VTOEKTIUG TIC LETPNUEVES TIHEG KT

8,5% v Yo, TNV Tieon cdpwong katd 7%.
Téloc, doov doopa TNV €01KN KOTOVAAW®GON KOLGiHov, M Agltovpyios TG mpocopoiwong eival

IKAVOTOMTIK KOOMDC TO AmOTEAEGLOTO TNG TPOGOUOIMONE TPOGEYYILovY 1KOVOTOMTIKE OVTE TV

BOordcciov AoKIHdOV.
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10.2YTKPIXH TIMQN TOY AOI'IXMIKOY ME TIX
ANTIXTOIXEX TQN EPI'OXTAXIAKQN AOKIMQN XQPIX
TH XPHXH ITPOXOMOIQXHY YIIEPIIAHPQTH

10.1.Ewcaymy

e T TNV TOPAYPAPO TPOYLOTOTOIEITAL CUYKPIOT) TOV TIUDV Y10 TIG AEITOVPYIKES TUPUUETPOVS TOV
KIVNTAPO. O®G TPOKOTTOVY OO TO AOYISHIKO Yopig OMMG Vo yivetar ypfion TG  OLVOTOTNTOG
TPOCOUOIMONG TOL VAEPTANPMOTN, UE TIC HUETPMUEVEG TIUEC YL TO OVTIOTOLKO QOPTIO Omd TOV
Epyootacioxov Aokipov. O AOYOC Yo TOV OTOio YIVETOL 1| GUYKEKPIUEVT cUYKPLon elvar O10TL TO
AOYIOUIKO YPNOUOTOLEL TV apyN TNG AEITOVPYIKNG OUOIOTNTOS Y10 VO TPOCEYYILEL TIC YOPAKTIPIOTIKES
TOL VIEPTANP®TY. ¢ OTOTEAES LA, VTLAPYEL Lo afefatdTnTa, Kupimg oTIg aKpaieg TEPLOYES POPTIOL Yo

TIC TPOPAETOUEVES TIUES.

I"a 1o Adyo avt amopacicOnke vo yivel ypron ¢ Tpocsopoinong e kabopioud g mieong Tov aépa
oclpwone Kot g Beppokpaciog Tov aépa olpmong mov emnpedlovy CNUAVTIIKA TN AEITOLPYIKN
GLUTEPLPOPA TOV KIVNTHPU YPNCLLOTOLDOVTOS TIG TIHEC TOV eMionumv dokipumy. 'Etot, oto moapdbvpo
tov Aoyopkod “ENGINE OPERATING CONDITIONS” opilovtal ot TWES TV TUPAUETP®Y  TOV
POPOVY GTOV LIEPTANPOTY OT®G aVTEG PeTpnOnkav otig Epyoostaciakéc Aokipéc. H eilcaywyn avtomv
TOV OedoUEVOV TPOYUATOTOLEITOL EVEPYOTOIDVTAG TNV OLVATOTNTO E10AYMOYNG OEOOUEVOV Omd TO

ypnotn (define operating data manually).

"Eto1, kabopiletor amd tov ¥pNoTn Yo TO OVTISTO(O GOPTIO M TN TNG Katavaimon kavcipov (fuel
flow rate), n mpomopeion €yyvong kavoipov (Injection Timing (deg)), n mieon tTov 0pa CAUPOGEDS
(Boost Pressure-Gauge), n Oeppoxpocio tov aépa capdcoews (Boost Air Temperature), n wieon tov
oyetov e€aywyng (Exhaust Pressure-Gauge) kot 1 migong avtibiyng petd tov vrepminpwty] (Exhaust

Back Pressure).

Koatd ocvvémelo Aoym g un Bedpnong Tng TPoSOoUoimaNg TOV VIEPTANPOTN TO AOYIGUKO OV TOPEYEL
OTOTEAEGLLATO Y10 TO, AKOAOLOW eyEtn:
OepLoKpacio LETA TOV VIEPTANPOTH

[Ttdon mieong oto yoyeio aépa

B Ocppokpocio aEPo CAPOCEMG
B [licon aépa capdoemg
B Oe¢ppokposcio 16600V aépa 6To Yuyeio apa
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B Toydtnto Tov VIEPTANPOTI

10.2.Anoteréopata Ilpocopoineng tov Epyoctaciokav Aoxkipov Xopic ™

Xpnon Hpocopoioong Yrepainpot

2NV LIOTOPAYPOPO VT EUPOVILOVTOL TOL ATOTEAEGHOTO TG TPOGOUOIMONG 0TS TPOKVTTOVY GO TO
AoylopIKO Kabmg Kot ol avtioTolyeg cLVONKeg AelTovpyieg OV ¥PNGILOTOMONKOV GTI TPOGOUOIWST).
YV ovvéyela akolovbel oUYKPIoT TOVG LE T avTioTol(d amoTELEoHATA TV AoKIL®Y Baldoong Kot

a&1o0AdyNoN TG TPOPAETTIKNG IKOVOTNTOG TOL AOYIGHKOD.

10.2.1. Amoteréopara [Ipocopoiveng yio to 25% tov ®optiov

Y10 mapdBupo “ENGINE OPERATING CONDITIONS” (Zyfqpa 10.1) yivetou 1 e1c0y@yn dedopévov
€101 MOTE VO TPOKLYOLV T TEAIKO GTOTEAEGUOTO TPOCOUOiong Tov gueaviloviol 6to mapddupo
“ENGINE OUTPUT: CURRENT & REFERENCE CONDITIONS” (Zynpatog 10.2). 'Etou,
TPUYUOTOTOLEITAL  E10AYOYT] TNG TWNG TOL QopTiov Tov Kwvntpa (25%), aAloyn Tng mPomopeing
&yyvong kavoipov and 1 deg, mov eivar m T wov Tpoteiveton amd To Aoyiopikod, o€ 2 deg kot
gloayoyn ¢ Tng kotaviimong kovcipov (Fuel Flow Rate (kg/h)) ommg éxer petpnbei yw to
avtictoo eoptio otig Epyostaciaxéc Aoxipéc. Eniong siodyovian ot tipég mov aviictoryovv oe 25%
TOV POPTIOL OT®G avTéC peTpnOnkay otic Epyootaciokég Aokipuég Kot apopody ot TEST TOL aépa
capmncews (Boost Pressure-Gauge), otn Oeppokpocio tov aépa capdoemg (Boost Air Temperature),
ot mieon tov oyetod efaymyng (Exhaust Pressure-Gauge) xor omn mieong avtiBiwyme petd tov

vrepminpwt (Exhaust Back Pressure).

210 Zymqpoe 10.2 aneikovilovtal To amOTEAEGHLOTO TNG TPOCOLOIMONG Y10 TIG SIAPOPES AEITOVPYIKES
TAPAUETPOVS Y10 POPTio 25%. O TapAUETPOL QVTEC Eivat:
B 1 cuvolikn katavéiwon kovsipov (Total Fuel Consumption (kg/h))
1N ¢ Tov kivnpa (Power Output (kW)
N péywotn wieon kawong (Firing Pressure (bar))
N €1Kn KoTavilmon Kavoipov (bsfe (gr/kWh))
n mieom cdpwong (Scavenging Pressure-gauge (bar))

n Beppokpacio cdpmong (Scavenging Air Temperature (°C))

n mieon Tov oxetov e€aywync (Exhaust Manifold Pressure-Gauge (bar))
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B 1 Ogpuokpooio e£6d0v kavoaepiov v kKAIvdpwv (Cylinder Exhaust Temperature (°C))

B 1 Ogpuokpooio kavcagpiov oty gicodo Tov vepmAnpwty (Turbine Inlet Temperature (°C))

B 1 migon petd Tov otpdPrro (Exhaust Backpressure (mmW))

EMGINE OPERATING CONDITIONS

e S|

Main Engine Data

Engine Speed (rpm) IT_—J
[ 4
| 2 &
= 4
[y

Engine Load (%)

Injection Timing (deg)

Fuel Rack Position {(mm)

Fuel Flow Rate (kg/h)

Induction/Exhaust

Ambient Conditions I

S
T

Room Air Temperature (C)
Room Pressure (mbar)

AIC Water Inlet Temp. (C)

Options for Operating Data Source
¥ Define Operating Data Manually

[~ Define Operating Data from Shop Tests

Boost AirfExhaust |
I 0.38 ﬂ
I 28.0 ﬂ

Boost Pressure-Gauge (bar)

Calc.!i

Boost Air Temperature (C)

Component Simulation
[~ Enable Fuel Rack Simulation

[~ Enable TIC Simualtion

o -
o

Exhaust Pressure-Gauge (bar)

Exhaust Back Pressure (mmyV)

OK I Cancel
2ynua 10.1
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA User:
Simulation ’
Engine Speed {rpm) 57.3 Vessel:
Fuel Rack Position {-) 52.2 Unit: MAIN_ENGINE
Total Fuel Consumption (ka/h) m Engine Name: §STOMC-C2
Power Output (kKW 4521.3
Firing Pressure (bar)
Compression Pressure (bar)
bsfc {g/kWh:Reference Heating Value) Correct for | @ETWEENVM Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C) m
AJIC: Air Temperature In (C) m
AIC: Pressure Drop (mm\V) m
Air Filter Pressure Drop (mm\V) m
Air Flow (kg/h) 43968.3
Exhaust Flow (ka/h) 471341
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C}
Turbine Inlet Temperature (C})
Turbine Qutlet Temperature (C) m CET R
Turbine Speed (rpm) | 00 | Print
Exhaust Backpressure (mm\V) m @: Close
2ynua 10.2
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10.2.2. Amoteréopata [Ipooopoineng yio to 50% tov ®optiov

210 TpdTO 6TAd0 NG Mpooopoinong (Xynpa 10.3) swedyetor n tip tov eoptiov (Engine Load %).
Koatomy, yio v e€aymyn Tiu®dv 660 to Suvatdv To KOVTH OTIG TPAYUATIKEG TIUEC YiveTal leaymyn TG
g ™ Katavdiwong kavoipov (Fuel Flow Rate (kg/h)) 60nmg avt| petprnke otic £pyoctaclokés
dokipég Yo to 50% tov poprtiov. Emiong, emiéyeton 0 kaBopilopdc tomv 0edopEVmV AELTovpyiag amd Tov
ypnotn (Define Operating Data Manually). 'Etol, yio 11g Tiéc tov mediov “Boost Air/Exhaust”
€10GyovTol Ol TIEG TV anotehecpdtov Tov Epyostaciakov Aokiudv. Xt cvvéyeia matdviag OK
TPOKVTTOVYV TO OMOTEAEGHOTO TNng 7Tpooopoinong (ympa 10.4) yioo TG SUQOPES AEITOVPYIKES

TOPOAUETPOVS Yot PopTio 25%.

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) IT:‘ Ambient Conditions ‘

Engine Load (%) IT :‘ Room Air Temperature (C) ’T :‘
Injection Timing (deg) |71 o Room Pressure (mbar) ’W =
Fuel Rack Position (mm) IT o AIC Water Inlet Temp. (C) 232 -

Fuel Flow Rate (kg/h) 1730 :‘
Boost AirfExhaust ‘

Options for Operating Data Source e :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 1 :‘

0.98 5
Component Simulation Exhaust Pressure-Gauge (bar) :‘
[~ Enable Fuel Rack Simulation Exhonrst Back Pressure (mm) IT:‘

[ Enable T/C Simualtion

OK | Cancel
Zyipa 10.3
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation ’
Fuel Rack Positon () [ oo | uni -
Total Fuel Consumption (ko) Engine Name:
Power Output (kW) 90354 _
Firing Pressure (bar) 110.3
Compression Pressure (bar)
bsfc {g/kWh:Reference Heating Value) Correct for | EREER Reference Heating
m LHV Value (kcal/kg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) Correct
Scavenging Air Temperature (C) m
MC: Air Temperature In {C) m
AJC: Pressure Drop {(mmW\V) m
Air Filter Pressure Drop (mmWV) m
Air Flow (kg/h)
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m Save to File
Turbine Speed {rpm) m ﬁ
Exhaust Backpressure (mm\V) m Close

2ynpa 10.4

102.3. Amoteréopata [Ipocopoimonc yia to 75% tov ®optiov

Mo vo yiver n eayoyn TV OTOTEAECUATOV TNG TPOGOUOI®ONG OMO TO AOYICUIKO TPEMEL VO
mpaypotoronbel sloaymyn Tov mapouéTpmv Asttovpyiog tov kivnmpa. ‘Etotl giodyston n Ty tov
poptiov (Engine Load (%)) kot 1 tiun g kotavaimong kavoipov (Fuel Flow Rate (kg/h)). Katom,
av&avetal 1 Tpomopeia £yyvong kavcipov and -2 deg mwov gival 1 OPYIKN TN TOV TPOTEIVETAL OO TO
Aoylopiko, og -1 deg. X ovvéyeln, emiéyetar o kaBopiopudg TV dedoUEVOV AELTOVPYinG amd TOV
ypnotn (Define Operating Data Manually) kot yia Tig Tipéc tov mediov “Boost Air/Exhaust” eicdyovrat
ol TWéG TV anotedecpdtov Tov Epyoctaciokmv Aoxiudv (Zynpae 10.5). Télog, mpokvmtovy ta
OTOTEAEGLATO TNG TPOCOULOI®MONG OV APOPOLV OTIS AEITOVPYIKES TUPAUETPOVS TOV KIVIITHPA Yol TO

75% tov poptiov (XZynpa 10.6).

90



Ilpocopoiwen Acirovpyixiic Zoumepipopdag Aixypovov Navtikot Kivytijpa Ntiield ue Baon tig

Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IT j Room Air Temperature (C) IT :I
Injection Timing (deg) IT j Room Pressure (mbar) IW :I
Fuel Rack Position {mm) IT j AIC Water Inlet Temp. (C) I 26.3 :I

Fuel Flow Rate (ka/h) I 2535 j

Boost Air/Exhaust |
——— Options for Operating Data Source ————
I 1.90 &
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 35.0 :I
I 1.65 =
Component Simulation Exhaust Pressure-Gauge (bar) :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 177.5 :’

[~ Enable TIC Simualtion

OK I Cancel

Zyhpa 10.5
ENGIME QUTPUT : CURRENT & REFEREMCE CONDITIONS
CYLINDER PERFORMANCE DATA——————————————
,m User:
Engine Speed {rpm) 827 Vessel:
Fuel Rack Position (-) 84.6 Unit

Total Fuel Consumption (kgih) 2535.0 Engine Name:

6STOMC-C8

Correct for | BETEIRM Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
IS0 |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Output {K\W) _
Engine S/N:
Firing Pressure (bar) 14141
Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value)

-
£
(=]
'
o
=

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)
Air Filter Pressure Drop (mmWy)

Air Flow (kg/h)

Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar) m
Cylinder Exhaust Temperature {C}
Turbine Inlet Temperature (C}) 3771
Turbine Qutlet Temperature (C) m CET R
Turbine Speed (rpm) | 00 | P |
Exhaust Backpressure (mm\V) il Close

Zytiua 10.6
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10.2.4. Amoteréopata IIpocopoioeng yia 1o 90% tov ®opTtiov

210 opywd mapdbvpo g mpooopoimong “ENGINE OPERATING SPEED” zpoaypotomoteitol
gloaymyn g Tng Tov eoptiov tov Kwwnpa (Engine Load (%)), g katavdimong kKavoipov (Fuel
Flow Rate (kg/h)) 6nwg avt petpndnke otig Epyootaciokéc Aokipég kot avénon g mpomopeiog
&yyvong xavcipov ond -2 deg oe -1 deg. Katdmv, apod evepyomombei n duvatdmmra €160ymyng
dedopévav Aettovpyiog amd tov ypnotn (Define Operating Data Manually), eic@yovtatl ot TipHéC Tov
avtietotyovv o€ 90% tov Poptiov 6mWS ovTéG petpndnkay otic Epyoctactiarkég AoKipég Kal apopovv
oTn migomn Tov aépa capmoews (Boost Pressure-Gauge), otn Oeppokpacio tov aépa capmoews (Boost
Air Temperature), otn mieon Tov oyetov eéaywyng (Exhaust Pressure-Gauge) ko1 otn mieong
avtiOAwng petd tov vrepminpwt) (Exhaust Back Pressure) (Zynpa 10.7). Tedikd, mpokdmTovy Ta
OTOTEAECLOTO TNG TPOGOUOIMONG Y10 TIG OLAPOPEG AELTOVPYIKES TTOPAUETPOVS TOL KvnThpa (Zynpa
10.8).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 87.9 :‘ Ambient Conditions ‘
Engine Load (%) 90 :‘ Room Air Temperature (C) 33.6 :‘

Injection Timing (deg) A :‘ Room Pressure (mbar) 1008.7 :‘
286 -
Fuel Rack Position (mm) 94s o AIC Water Inlet Temp. (C) =

Fuel Flow Rate (kg/h) 3051 :‘
Boost AirfExhaust ‘

Options for Operating Data Source = :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 38 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 210 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmW) 235 :‘

OK | Cancel 'ﬁi
el o

Zynqpa 10.7

[ Enable T/C Simualtion
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation ’
Fuel Rack Position () unit | Mamoione |
Total Fuel Consumption {kg/n} Engine Name:
Power Output (kW) 16853.4 _

Firing Pressure (bar)

Compression Pressure (bar) N/A

bsfc (0/kWh:Reference Heating Value)

Correct for | ST Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM SO
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

MC: Air Temperature In {C)

AJC: Pressure Drop {(mmW\V)

Air Filter Pressure Drop {(mmWV)
Air Flow (kg/h}

Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m e EE
Turbine Speed {(rpm) m ﬁ
Exhaust Backpressure (mmWV) 235.0 Close

Zyina 10.8

10.2.5. Amoteréopoata [Ipocopoimenc yio 100% tov @optiov

210 apykd TapdOupo TOL AOYIGUIKOD Yi0. TNV TPOCOUOIMOT] TOL KIVNTHPO. YIVETOL E10aY®OYN TNG TG
tov poptiov (Engine Load (%)). Eniong, yia tnv kaAdtepn mpocsyyion Tov TIL®V TV Epyocstaciokoy
Aoxipov glodyeton 1 TN ¢ katavdiwong kavoipov (Fuel Flow Rate (kg/h)) omwg petpndnke otig
Epyootaciaxég Aoxipég. T cvvéyela, emAéyetal o KoBoplopog Tov 6edopévmv Aettovpyiag amd Tov
ypnotn (Define Operating Data Manually) kot yia Tig Tipéc tov mediov “Boost Air/Exhaust” eicdyovrat
ol TWéG TV anotedecpdtov Tov Epyoctaciokmv Aoxiudv (Zynpae 10.9). Téhog, mpokvmtovv ta
OTOTEAECLOTO TNG TPOGOUOIMONG TOV APOPOVV OTIG AEITOVPYIKES TOPAUETPOVS TOV KIVNTHPA Yol TO

100% tov optiov (Zyqpae 10.10).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IW j Room Air Temperature (C) IT :I
Injection Timing (deg) IT j Room Pressure (mbar) IW :I
Fuel Rack Position (mm) IW j AIC Water Inlet Temp. (C) IT :I

Fuel Flow Rate (ka/h) I 3418 j

Boost Air/Exhaust |

——— Options for Operating Data Source ————
I 2.78 5
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 42 :I
I 2.48 -
Component Simulation Exhaust Pressure-Gauge (bar) :I
™ Enable Fuel Rack Simulation Exhaust Back Pressure (mmW) I Tso0 :’

[~ Enable TIC Simualtion

OK I Cancel

2yipo 10.9

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

Simulation User:

Engine Speed {rpm) Vessel:

Fuel Rack Position () 1026 Unit: MAIN_ENGINE
Total Fuel Consumption {kg/h) 3418.0 6S70MC-C8

Engine Name:
Power Output (kW) 18758.9

Engine S/N:
Firing Pressure (bar) 157.9

Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value) 182.2 CO[EC\}' f0r| foo15.0
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) - Correct

Scavenging Air Temperature (C)

Reference Heating
Value (kcal/kg)

M
P

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

Air Flow (kg/h) 143180.3

Exhaust Flow (ka/h) 146461.1
EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar)

Cylinder Exhaust Temperature {C}

Turbine Inlet Temperature (C)

Turbine Qutlet Temperature (C) m CET R
Turbine Speed (rpm) | 00 | P |
Exhaust Backpressure (mm\V) 3000 il Close

Zyua 10.10
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10.2.6. Amoteréopoata [Ipocopoimenc yro to 110% tov @opTtiov

Apykd, oto mapabvpo “ENGINE OPERATING CONDITIONS” (Zynua 10.11) yiveton n €icayoyn
dedouévav €161 MOTE VO TPOKVWYOLV TO TEAIKA OMOTEAECUATO TPOGOUOImoNG Tov gupavilovtal 6To
mopabvpo “ENGINE OUTPUT: CURRENT & REFERENCE CONDITIONS” (Zynmpatog 10.12).
"Eto1, mpaypatonoeitoan elcaymyr| e TUng tov goptiov tov Kivnipa (110%) kot eicaywyn g Tng
katavaiwong kavoipov (Fuel Flow Rate (kg/h)). Emiong eiodyovtat ot Tipég mov avtistoryovv og 110%
TOV QOPTIOL OTMG aVTEG peTpnOnKav otig Epyoostaciokéc Aokipég kol apopobv oTn Tieon Tov aépa
capwnoews (Boost Pressure-Gauge), otn Oeppokpocio tov aépa capocemng (Boost Air Temperature),
ot wieon tov oyetob efaymyng (Exhaust Pressure-Gauge) ot otn wieong avtiBiwymg petd tov
vrepminpot) (Exhaust Back Pressure). Xto Zynpe 10.12 amewovilovtor to amoteléopato Tng

TPOGOLOIMOTG Y10 TIG OAPOPEG AEITOVPYIKEG TOPOUUETPOLG Yo popTio 110%.

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 93.9 :‘ Ambient Conditions ‘
Engine Load (%) 110.0 j Room Air Temperature (C) 344 j

Injection Timing (deg}) 1 :‘ Room Pressure (mbar) 1009.4 :‘
: 302 -
Fuel Rack Position (mm) 1026 AIC Water Inlet Temp. (C) =

Fuel Flow Rate (kg/h) 3819 :‘
Boost AirfExhaust ‘

Options for Operating Data Source T :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 46 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 282 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) 355| :‘
[ Enable T/C Simualtion
OK | Cancel 'ﬁi
el o
2yijua 10.11
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Firing Pressure (bar) 157.6

Compression Pressure (bar) N/A

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS =
CYLINDER PERFORMANCE DATA User- -:-
Simulation

Engine Speed (rpm) Vessel: .:.
Fuel Rack Position () Unit: | manewene |
Total Fuel Consumption {ka/h) Engine Name:
Power Output (KW) Engine SIH: “

| _nA |

=

Reference Heating
Value (kcal/kg)

bsfc (0/kWh:Reference Heating Value)

Correct for | EETHEEN]
LHV
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) = Correct

Scavenging Air Temperature (C)

MC: Air Temperature In {C)

AJC: Pressure Drop {(mmW\V)

(=]
=
(8]

Air Filter Pressure Drop {(mmWV)

Air Flow (ka/h) 154065.1
Exhaust Flow (ka/h) 157770.9
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C}
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m e EE
Turbine Speed {rpm) m ﬁ
Exhaust Backpressure (mmWV) 355.0 Close

Zyiipa 10.12

10.3. Lvykprrun) ASworoynon Hpopréyemv Ilpocopoineng kol Metpnuévov

Twov ané Tig Epyooctaciokég Aokipuég

Ymv Hapéaypago 10.3. ancucovifovtor og SoypapUOTO TO ATOTEAEGLOTO TG TPOGOUOIMONG Yo TIG
S1AQOPES TOPAUETPOVS AEITOVPYIOG TOL KVNTRP OT¢ avtd mpoékvyay otnv HMapaypago 10.2. oe
oyéon pe Tic avtiotoryeg TWéS tav Epyaciakav Aokipav. Ot mapdpetpot ovtég eivar:

B H 1oy0g Tov kivtipa
H péyiom mieon xadong
H Beppoxpacio e£600v TV Kavcaepiny TOV KLAVIp®V

H Beppoxpacio kavcaepiov TNy 16000 TOV LIEPTANPOTY

H &101n kotavaimon Kovoipov
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engine power(KW)
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Zyipua 10.13: Metaflols ¢ 10yD0G TOV KIVITHPO. GOVAPTHOEL THS TOYVTHTOS TEPIGTPOPHS TOV KIVITHPO. ATO TIG

Epyooraciaxéc Aokiuéc kot to Loyiouixo mpooopoiwons

180

160 —

140

[uny
N
o

100

80 =—@=—measurement

== simulation

firing pressure(bar)

60

40

20

20 40 60 80 100
engine speed(rpm)

2ynpua 10.14: Metaflols the uéEyIoTHS TiEONS KODONS GUVAPTHOEL THS TOYVTHTOS TEPIGTPOPHS TOV KIVTHPO. KIVHTHPA

ano g Epyooraciaxés Aokipég kat 1o Aoyiouiko mpooopoiwans
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== simulation
150

exhaust gas temperature(°C)

100
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engine speed(rpm)

Zyfua 10.15: Metafoly ¢ Ospuorpacioc e€000v KODOAEPIWY TV KDAIVOPWY COVOPTHOEL THE TOYVTHTAS

TEPIOTPOPNS TOV KIVHTHPa KIviTipo. oo Tic Epyootaciaréc Aokiuéc kou to Aoyiouiko mpooopoiwons

600

500
o
g
2 -
(]
et .-—/
< 300
ﬁ =@==measurement
.2 =fl=simulation
5 200
o
€
]

100

0
20 40 60 80 100
engine speed(rpm)

Zynipua 10.16: Metafoly e Oepuokpacios kavoaepiov oty (6000 TOL VIEPTANPWTH GOVOPTHOEL THS TOXVTHTAG

TEPIOTPOPNS TOV KIVHTHPO. KIvTHpo. oo Tis Epyootaciaxés Aokiués kou to Aoyiouixod mpocopoiwons
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200 ‘\
195 \

| |
190 \
¥ measurement

N n
\ P M simulation
. 3
185 N 4

180 ‘ ‘

BSFC(gr/kWh)

175
20 30 40 50 60 70 80 90 100

engine speed(rpm)

Zyipua 10.17: Metafols ¢ 101KNG KATOVAAWGNS KODTIUOD GOVOPTHOEL THS TOYDTHTAS TEPIOTPOPHS TOV KIVHTHPA

yLo Tig TéS Kivnipo. oo tig Epyootaociaxéc Aokiués kot 1o Loyiouiko mpooopoiwons

Hopammpavroag ta Zynpata 10.13 éog 10.17 pmopodue va eEdyovpe ta. akdAovda omOTEAEGHOTO Y10,

TNV SLVVOTOTNTO TPOGOUOIMONG TOV AOYICUIKOV:

Ocov agpopd To amoTEAEGUATE Y10 TNV oY1 TOL KIVITHPA 1 SLVATOTNTO TPOGOUOIMGNG TOV AOYIGULKOD
Aertovpyel TOAD KaAd KOOMG TO ATOTEAEGLLOTO TG CLUUTITTOVV LE GVTA TOV UETPNUEVOVY TIUGV. To id10

LoYOEL KO Y10, TNV LEYIOTH THEGT KAOGNC.

Ta anotedéopato g mpocopoimong yio v Beppokpacio e£000V TV KOLGUEPI®V TOV KLAIVIPp®V

elvarn aglomota Kabdg Ol TWES TG TPOCGOOIMOTG CUUTIMTOVY LE QVTEG TOV UETPNUEVOV TILDV.

Emiong, 6cov agopd tv Beppokpocio Kavcaepiov otnv £16000 TOL VIEPTANP®TY, Ol TWEG OMWG

TPOEKLY AV OTTO TNV TPOGOLOIMGT SLUPEPOVY A0 TIC LETPNUEVEG TILES KOTA TO T0G00TH Tov 11%.
Téloc, n mpocouoimon Aeltovpyel KAVOTOMTIKE KAl Yoo TNV TPOPAEYN TOV TIUOV TNG EOKNAG

Katavaloone kavoipov. 'Etol, 1o amoteléopato g mpocopoinong mpooeyyilovv avtd tov

Epyooctaciakdv Aokipudmv kabmg 1 dtapopd Toug katd pEcwm 6po dev Eemepvd 10 2%.
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11.XYTKPIXH TIMQN TOY AOI'IXMIKOY ME TIX
ANTIXTOIXEX TQN AOKIMQN OGAAAXXHY XQPIX TH
XPHXH MPOXOMOIQXHY YIIEPIIAHPQTH

11.1.Ewayoy

21 TOPAypaPO OLTH TPUYUATOTOLEITOL GUYKPION TOV TIUAV Yo TIG AEITOVPYIKEG TOPAUETPOVS TOV
KIVNTAPO OT®G TPOKLITOLV OO AOYISHIKO Yopic OU®MC va yivetow ypnon TG duVOTOTNTOG
TPOGOLOIMGCTG TOV VIEPTANPMOTY, LE TIG LETPNUEVES TIUEG YO TO, OVTIGTOLYO POPTIO, OO TV AOKIU®OV

Baidoong, e aTOYO TN dlEPEBVNON TNG AEIOTIGTNG AELTOVPYING TOL AOYIGLKOD.

Apyikd echyetor TR ¢ Beppoydvov SVVOUNG KOl TG TLKVOTNTOG TOV  KOULGIUOL OV
ypnopomomdnke otig Aokipéc Galdoong oto mapdbvpo tov Aoyiouikov “FUEL MASS AND/OR
ATOM COMPOSITION”. Ztn ovvéyela, oto mapabvpo tov Aoyiouikov “ENGINE OPERATING
CONDITIONS” opifovtatl ot TIéEG TOV TOPUUETPOV  TOV APOPOVV GTOV VIEPTANPOTH OTWG ALTEG
petpnnkav otg Aokipég Oordoons. H ewooywyn ovtdv TV  0£00UEVOV  TPUYUOTOTOLEITOL
gvepyomowdvtag v duvatdtmra ewoayoyng oedopévav ond 1o xpnotn  (define operating data

manually).

"Etot, kaBopiletar amd Tov ¥pfoTn Yo TO AVTIGTOLYO QPOPTIo 1M T TG KaTavaimon Kovoipov (fuel
flow rate), n mpomopeior €yyvong kavoipov (Injection Timing (deg)), n mieon tTov 0pa CAPOGEDS
(Boost Pressure-Gauge), n Oeppoxpocio tov aépa capdoews (Boost Air Temperature), n wieon tov
oyetov e€aywyng (Exhaust Pressure-Gauge) kot 1 migong avtibiwyng petd tov vnepminpwty] (Exhaust

Back Pressure).

Koatd ocvvémela Aoym g un Bedpnong Tng TpoSoUoimong TOV VIEPTANPOTH TO AOYIGUKO O&V TapEYEL
OTOTELECLOTA Y10, TO, 0kOAOVOa peyEDT:
B Ogprokpocio PHETE TOV VTEPTANPOTN
[Ttoon wieong oto yoyeio aépa
Bepurokpacio 0EPU COPOCENS
[Tieon aépa capmdoemg

Bepuokpacio 10600V aépa 6To Yoyeio apa

ToyvTnta Tov VIEPTANPWOTY
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11.2. Anoteréopata Ilpocopoinong tov Aokipov Oardccong Xopis
Xpnon Hpocopoioong Yrepainpot

2NV VIOTOPAYPOPO OVTH AMEIKOVILOVTOL TO AMOTEAEGLLOTO, TG TPOCOUOIMONG OTWG TPOKVLITOVY Ao
TO AOYIGUIKO KOOMDC KOl 01 0VTIOTOYEG CLVONKEG AELITOLPYIEG TOV YPNGLOTOONKAY GTN TPOCOUOI®OT).
To amoteléopata avtd o&l0A0yoOVTOL OTN GUVEXEW HE PACT TO OTOTEAEGUOTO TOV AOKIUMV

Oardoong.

11.2.1. Amotéiespoata [Ipocopoimonc yio to 70% tov ®optiov

210 Zyqpo 11.1 yiveton n e1caymyn 0e00UEVOV ETCL OGTE VO TPOKOLWYOLV TO TEMKO OMOTEAEGLLOTOL
mpocopoiwong tov Xynqpoatog 11.2. 'Etcl, mpaypotomomOnke  swoaywyn g TWNAG TayOTNTOG
TEPLOTPOPNG Tov Kivnipa (80,42 rpm) Kot €l6ay®yn TNg TWNS Katavaiwong kavcipov (Fuel Flow
Rate (kg/h)) omwg &xer petpnbel yuo v avtictoyn toyvtto otig Aokiués Gaidoong. Emiong
€10AYOVTOL Ol TIWES TOL AVTIOTOLXOVV G€ @optTio Tov kvntinpa 70% Ommg avtég petpndnkov otig
Aoxipég GaAdoong Kou apopovv  otn Tieon tov aépo copmcemg (Boost Pressure-Gauge), ot
Beppokpacio Tov aépa capaoews (Boost Air Temperature), otn mieon tov oyetov e€aywyng (Exhaust

Pressure-Gauge) kot ot mtieong ovtibiwyng petd tov vnepminpmtr (Exhaust Back Pressure).

Y10 Iyqpe 11.2 arneucovifovtol To 0TOTEAECUATO TG TPOCOUOIMONG Yo TIG OLAPOPEG AEITOVPYIKES
TAPALETPOVS TOL KivnTipd. Ot TApAUETPOL AVTEG ivat:
B 1 cuvolikn katavéiwon kavsipov (Total Fuel Consumption (kg/h))
1N woybdg tov kvntpa (Power Output (kW)
N péyrotn wieon kaong (Firing Pressure (bar))
1N €1k KoTavailmon Kavoipov (bsfe (gr/kWh))

1 mieon cdpwong (Scavenging Pressure-gauge (bar))
1 migon tov oxetov e&aywyng (Exhaust Manifold Pressure-Gauge (bar))

n Oeppokpacio e£6d0v kavcaepinv TV kVAvopwv (Cylinder Exhaust Temperature (°C))

|

|

|

|

B 1 Ogpuokpaocio odpwong (Scavenging Air Temperature (°C))

|

|

B 1 Ogpuokpocio kavcagpiov oty gicodo Tov vepmAnpwty (Turbine Inlet Temperature (°C))
|

1N migon petd Tov otpdfiro (Exhaust Backpressure (mmW))
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data—————— | 7 Induction/Exhaust

5 I 20 5 = =
Engine Speed (rpm) -41 :’ Ambient Conditions |
Engine Load (%) IT j Room Air Temperature (C) I Ny :I
I 10101 =
Injection Timing (deg) If j HOORELIBSSNS (TR0 :I
255 =
Fuel Rack Position (mm) Iisﬂl8 g AIC Water Inlet Temp. (C) I =

Fuel Flow Rate (ka/h) I 2307.5 j

Boost Air/Exhaust |
——— Options for Operating Data Source ————
I 1.70 =
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 41.0 :I
1.48 =
Component Simulation Exhaust Pressure-Gauge (bar) I :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 0.0 :’

[~ Enable TIC Simualtion

OK I Cancel

Zypa 11.1
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLDER PERFORMANGE DATA ——————— | .
Simulation ’
Engine Spee (rpm) 804 Vesset |

Fuel Rack Position {-) Unit:

MAIN_ENGINE
6STOMCCS8
Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value) 193.3 Correct for ! Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) . Correct

Scavenging Air Temperature (C)

Total Fuel Consumption (kgih) 2307.5 Engine Name:

Power Output (kW) 119384 i
Engine S/N:
Firing Pressure (bar) 138.0

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

=
b=

Air Flow (kg/h) 105016.8
Exhaust Flow (ka/h) 107461.1
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C})
Turbine Inlet Temperature (C})
Turbine Qutlet Temperature (C) m Save to File
Turine Spee rom) o] P |
Exhaust Backpressure (mmWV}) m i) Close

2ynua 11.2

102



Ilpocopoiwen Acirovpyixiic Zoumepipopdag Aixypovov Navtikot Kivytijpa Ntiield ue Baon tig

Epyooctaciorés Aoxués kai tis Aoxyués Oaldoons ue Eupaocn ota Xaunl.o doprio

11.22. Amoteréopata [Ipocopoimonc yia to 80% tov optiov

210 opywd mapdbvpo g mpooopoimong “ENGINE OPERATING SPEED” zpoaypotomoteitol
gloaymyn g TWNG G TovtnTag meploTpoPr)s Tov Kwvntipa (Engine Speed (rpm)) kot g
katavdiwong kavoipov (Fuel Flow Rate (kg/h)) onmg avt perpndnke otig Aoxipuég Gardoong.
Kotomw, apod evepyomomBei n Suvatdotnta eicaymyng dedopévev Aettovpyiog omd tov ypnotn (Define
Operating Data Manually), gicdyoviar ot tipég mov avtiotoryovv oe 80% tov @optiov O AVTEG
petpnOnkav otic Aokipuég Galdoong Kol apopody ot mieon tov aépa capncemg (Boost Pressure-
Gauge), otn Oeppoxpacio Tov aépa copmcemg (Boost Air Temperature), otn mieon TOL 0OXETOV
eEayoync (Exhaust Pressure-Gauge) kot ot mieong avtibAwng petd tov vaepminpot (Exhaust Back
Pressure) (Zynpa 11.3). Telikd, TpokOATOLV T ATOTEAEGUOTO TNG TPOCOUOIMOTG Yo TIG SLAPOPES

AELTOVPYIKEC TAPAPETPOVS TOV KivrTipo (Zynpa 11.4).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 84.8 :‘ Ambient Conditions ‘
Engine Load (%) 80.9 :‘ Room Air Temperature (C) T :‘

Injection Timing (deg}) A1 :‘ Room Pressure (mbar) 1010.1 :‘
255 -
Fuel Rack Position (mm) 80.8 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 2701.2 :‘
Boost AirfExhaust ‘

Options for Operating Data Source T :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 42 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 1.28 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 0.0 :‘
[ Enable TIC Simualtion
OK | Cancel 'ﬁi
ot ol
Zyjua 11.3
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Firing Pressure (bar)

Compression Pressure (bar) N/A

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS =]
CYLINDER PERFORMANCE DATA User: g
Simulation

Engine Speed (rpm) Vessel: .:.
Fuel Rack Position () | 808 | Unit: | manewene |
Total Fuel Consumption {kaih) 27012 Engine Name:
Power Output (KW) Engine SIH: “

Lo

e

bsfc (0/kWh:Reference Heating Value)

Correct for 9564.0 Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) £ Correct

Scavenging Air Temperature (C)

=

MC: Air Temperature In {C)
AJC: Pressure Drop {(mmW\V)

Air Filter Pressure Drop {(mmWV)

]
(8]

Air Flow (ka/h) 123251.5
Exhaust Flow (ka/h) 125980.3
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar) m
Cylinder Exhaust Temperature (C}
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m e EE
Turbine Speed {(rpm) m ﬁ
Exhaust Backpressure (mmWV) m Close

2ypa 11.4

11.2.3. Amoteréopoata [Ipocopoimenc yro to 100% tov @opTtiov

Y10 TPAOTO GTASI0 TNG Tpocsopoimong (Zyquae 11.5) kabopiletar n Tipn g T OTNTAG TEPIGTPOPNC TOV
kwntpo (Engine Speed (rpm)). Katomy, yio v eoywyn Tiwmv 660 10 duvatdv To KOVTO OTIG
TPAYUOTIKEG TIUEG YIVETOL €l00Y@YN TNG TWNAG TS Katavaiwong kovcipov (Fuel Flow Rate (kg/h))
omwg ovth petpndnke otig Aokiuég Oardoong yio to 100% tov @optiov. Emiong, emAéyston o
kaBopiopds Tov dedopévov Asttovpyiag amd tov ypnot (Define Operating Data Manually). ‘Etot, yia
Tig TIéG Tov Tediov “Boost Air/Exhaust” giodyovtol ot TIHEG TOV aTOTEAEGUATOV TV Epyootaciokdy
Aoxpov . Zmn ovvéyewn emAiéyoviag OK mpokhnTouy To 0moTEAEGUATO TG TPOGONOimong (Xynua

11.6) ywo T1g S14¢popeg AELTOVPYIKES TAPAUETPOLGS Y10 PopTio 100%.
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data—————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) I_F j Room Air Temperature (C) IT :I
Injection Timing (deg) If j Room Pressure (mbar) IW :I
Fuel Rack Position {mm) IW j AIC Water Inlet Temp. (C) I 255 :I

Fuel Flow Rate (ka/h) I 3M41.6 j

Boost Air/Exhaust |
——— Options for Operating Data Source ————
I 2.58 5
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 45 :I
2.25 S
Component Simulation Exhaust Pressure-Gauge (bar) I :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 0.0 :’

[~ Enable TIC Simualtion

OK I Cancel

2yua 11.5
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: n
Simulation
Engine Speed {rpm) 90.2 Vessel: z
Fuel Rack Position () Unit

Total Fuel Consumption (kgih) N6 Engine Name:

6STOMCCS8
Compression Pressure (bar) N/A

bsfc (g/KWh:Reference Heating Value) 185.3 Correct for | Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Output {K\W) i
Engine S/N:
Firing Pressure (bar) 163.8

REEEEE:

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

Air Flow (kg/h) 138741.2

Exhaust Flow (ka/h) 1418243
EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar) 227

Cylinder Exhaust Temperature (C}) 3504

Turbine Inlet Temperature (C})

Turbine Qutlet Temperature (C) m Save to File
Turbine Speed {rpm) | 00 | P |
Exhaust Backpressure (mm\V) m i Close

Zypua 11.6
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11.2.4. Amoteréopoata [Ipocopoivenc yro to 105% tov @opTtiov

INa va yivet n e€ayoyn TOV omOTEAECUATOV TNG TPOCOUOI®oNG O0nd TO AOYIOUIKO TPEMEL vl
mpaypoatoromel slcoywyn Tov TopausTpov Asttovpyiog Tov Kwvntipa. Eisdyston £tor m tyun g
TayvTTag mMEPLoTpoPr|s tov Kwmtnpa (Engine Speed (rpm)). Emiong, ewdyeton n tun g
katavdiwong kavoipov (Fuel Flow Rate (kg/h)). Xt ocuvvéyeln, emhéyeton o kabopiopdg tov
dedopévav Aettovpyiog and tov ypnotn (Define Operating Data Manually) kot yio 11 TYHEG TOV TTEdiOL
“Boost Air/Exhaust” giodyovtot ot Tipég tov omotedecpudtov tov Epyoostaciokov Aokipumv (Zynpa
11.7). Téhog, TPOKVTTOVV TO OMOTEAEGUOTO TNG TPOCOUOIMOTG 7OV GPOPOVV GTIC AEITOLPYIKEG

TOPOUETPOVG TOV KIVNTIPA Yia To 75% Tov poptiov (EZyqpae 11.8).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 92.3 :‘ Ambient Conditions ‘
Engine Load (%) 104.3 :‘ Room Air Temperature (C) T :‘

Injection Timing (deg}) 0 :‘ Room Pressure (mbar) 1010.1 :‘
255 -
Fuel Rack Position (mm) s0e AIC Water Inlet Temp. (C) =

Fuel Flow Rate (kg/h) 34221 :‘
Boost AirfExhaust ‘

Options for Operating Data Source e :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 46 :‘

26 =
Component Simulation Exhaust Pressure-Gauge (bar) 5| :‘
[~ Enable Fuel Rack Simulation Exhonrst Back Pressure (mm) IT:‘

[ Enable T/C Simualtion

OK | Cancel
2ypa 11.7

106



Ilpocopoiwen Acirovpyixiic Zoumepipopdag Aixypovov Navtikot Kivytijpa Ntiield ue Baon tig

Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

Simulation tser
Engine Speed (rpm) 92.3 Vessel:
Fuel Rack Position {-) Unit:
Total Fuel Consumption (ka/h) Engine Name:
Power Output (kW) 17990.3 Engine SIN:

Firing Pressure (bar) 164.6

Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value) 190.2 Correct for | SETTVHM Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

("]
-
]
]
=

MC: Air Temperature In {C)
AJC: Pressure Drop {(mmW\V)

Air Filter Pressure Drop {(mmWV)

Air Flow (ka/h) 156008.2
Exhaust Flow (ka/h) 159402.0
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m e EE
Turbine Speed {rpm) m ﬁ
Exhaust Backpressure (mm\V) m Close

2yua 11.8

11.3.Zvykprrikn Awohoynon Hpofréyeav Ilpocopoinong kor Metpnuévov

Twpov ané Tig Aoxkipég Oaiaocong

Ymv Hapaypago 11.3. topovsialovtot kot 0E0A0YOVVTOL TO OTOTEAECUATO, TG TPOGOUOIMONG Y10l TIG
S1AQOPES TOPAUETPOVS AEITOVPYIOG TOL KVNTRP OT¢ avtd mpoékvyay otnv HMapaypago 10.2. oe
oo UE TIG avTioTolyeg TIEG TV Aokiudv Oardoonc. Ot mapapeTpol avTég givat:

B H 1oy0g Tov kivntipa
H péyiom mieon xadong
H Beppoxpacio €£660v TV KavcaePiOY TOV KLAVOP®V

H Beppoxpacio kavcaepiov TNy €16000 TOV LIEPTANPOTY

H &101n kotavaimon Kovoipov
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20000,00

18000,00

16000,00

14000,00

12000,00

10000,00

¢ measurement

8000,00 M simulation

engine power(kW)

6000,00

4000,00

2000,00

0,00
70,00 75,00 80,00 85,00 90,00 95,00
engine speed(rpm)

Zyfua 11.9: Metoflor tne 16)00S TOV KIVHTHPA COVOPTHOEL THS TOYDTHTOS TEPLOTPOPHS TOV KIVATIPO. OO TIG

Aokipés Oaldoons kot 10 A0YIGUIKO TPOGOUOIWTNHS

180,00

160,00 —

140,00 V

120,00

100,00

8000 ¥ measurement

M simulation

firing pressure(bar)

60,00

40,00

20,00

0,00
70,00 75,00 80,00 85,00 90,00 95,00
engine speed(rpm)

Zyiua 11.10: Metaflols the uéEyIoTHG TTiEONS KODONS GUVAPTHOEL THS TOYVTHTOS TEPIGTPOPHS TOV KIVITHPO, ATO TIG

Aokipés Oaldoons kot 10 A0YIGUIKO TPOGOUOIWTNHS
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380,00

360,00

340,00 /‘/,
EE2 2

320,00

300,00

280,00 & measurement

M simulation

260,00

exhaust gas temperature(°C)

240,00

220,00

200,00
70,00 75,00 80,00 85,00 90,00 95,00

engine speed(rpm)

Zyfua 11.11: Metafoly ¢ Ocpuorpacioc e€000v KODOUEPIWY TV KOAIVOPWY COVOPTHOEL THS TOXVTHTAS

TEPIOTPOPNS TOV KIVHTHPa amo Tig Aokiués OaAdoons kat 10 AoYLouiKo TPoGouoiwons

450

400 <t

w
w
o

300

250

200 ¥ measurement

M simulation

[uny
w1
o

temperature before turbine(°C)

[uny
o
o

(%
o

0
70,00 75,00 80,00 85,00 90,00 95,00

engine speed(rpm)

Zyipa 11.12: Metafoly e Oepuokpacios kavoaepiov oty (6000 TOL VIEPTANPWTH GOVOPTHOEL THS TOXVTHTAS

TEPIOTPOPNS TOV KIVHTHPa oo Tig Aokiués OaAdoons Kat T0 AoyLouiKd TPocouoiwons
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220,00

215,00

210,00

205,00

200,00

195,00

.\ ¢ measurement
190,00

M simulation

BSFC(g/kWh)

185,00

180,00

175,00

170,00
70,00 75,00 80,00 85,00 90,00 95,00

engine speed(rpm)

Zyfpua 11.13: Metafols ¢ €101KNG KATOVAAWGNS KODTIUOD GOVAPTHOEL THS TYDTNTAS TEPIOTPOPHS TOV KIVHTHPA

ano g Aoxués Oolaoons kot 10 L0YIoUIKO TPOCOUOLWTHS

Hopammpavrog ta Zynpata 11.9 éog 11.13 propovpe va eEdyovpie To akdA0V00 aTOTEAEGLOTA Y10 TV
SVVATOTNTO TPOGOUOIWGTC TOL AOYIGUIKOD:

Ocov agpopd Ta amoTEAEGUATO Y10 TNV 10YD TOL KIVITHPA 1 SUVATOTNTO TPOGOUOIMGNG TOV AOYIGHLKOD
Aertovpyel TOAD KaAd KOOMG TO ATOTEAEGLLOTO TG CLUUTITTOVY LE QVTA TOV UETPNUEVOVY TIUGV. To id10

LoYOEL KO Y10, TNV HEYIOTH THEGT] KAVGNC.

Ocov agopd v Beppokpacio €£660V TOV KOVGOEPI®Y TOV KLVAIVOP®V 1M Tpocouoimon Asitovpyei

IKOVOTIOMTIKA KOODC VTEPEKTIUA TIG LETPMUEVES TIES LOVO KOTA TOG00TO 4%.

INa v Beppokpocio Kovcoepiov oV €(0000 TOL VIEPTANPMOTY, TO AOYIGHIKO VTOEKTIUG TIG
OVTIGTOYEG TIWEG TTOV HETPHONKAY KATA TNV JdpKeElD TV AoKiudv Qaidoong yio 6Ao to 0pog TOV

PopTiov K0Td T0 T0G0GTH TOL 8%.

Téloc, 660V apopd TNV €101K1 KATAVAAMGT] KOVGIHOV, 1 SLVATOTHTO TPOGOUOIMONS TOV AOYIGHIKOD
AE1ToLpYEL IKOVOTTONTIKG KOOMC Yoo poptior TOL KivnTipd peyoivtepa tov 70% Tt amoTEAEGLOTO TOV
AOYIGLUKOD GUUTIMTOUV WE OVTH TV PETPNOEWV, VA Yoo goptio pukpotepa Tov 70% 10 AOYIoUIKO

VIEPEKTIUA TIG LETPNUEVES TILEG KOTA TO EAAY1OTO TOGOGTS TOL 2%.
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12. AZEIOAOT'HXH THX ITPOBAEINTIKHX IKANOTHTAX TOY
AOI'IEMIKOY XE OAO TO EYPOX ®OPTIOY XE XXEXH
ME TA AINOTEAEEMATA TOQN EPI'OXTAXIAKQN
AOKIMOQN

12.1. Ewoayoym

Yy moapovoa [Hapdypoapo wpayupoatomoleitor aSloAdynon TOV TIULAV TOL TPOEKLYOV OO TO AOYIGUIKO
vy TIG O18popec TOPOUETPOVE AELTOVPYIOG TOV KWVNTHPO, KAVOVTOC ¥PNoM TG duvaTOTNTOS TOL
AOYIOUIKOD Y10 TPOGOUOI®MON TOL VLAEPTANPWOTI OAAA Kot Yopig ovtryv. Emiong, mpaypotomoleiton
TPOCOUOIMOT TOV KWVNTAPO omd TO AOYICUIKO Yo QOPTio. KAT® TOov 25%, Omov Ogv vmdpyovv
avtiototya amoteréopota omd TG Epyootaciakég Aokipég M tic Aokipéc ®ordoong. Ta goptio avtd
aVTIGTOL(OVV Gg cLVONKeg apyNg mhevong (slow steaming). "Etot, n KaAr Agttovpyia Tng TPOGOUOImONG
kot 1 €aymyn oSOMOTOV OTOTEAECUATOV Eival 101UTEPOS oNUAVTIKY KaBDG 1 Epaproyn tov “slow
steaming” yivETOL GUVEYMG O EMITOKTIKN OTO TAQIGLO TNG €£0IKOVOUNGNG KOVGIOL Kot TNG UEImoNG

TOV EKTEUTOUEVOV POT®V.

Ymv Iopdypago 7 mpaypatomo|dnke Tpocsdlopiopds TV eEICHOEDV TOV YPOUUUDY TACEDV Y10 OAES
TIC AEITOVPYIKEG TAPOUETPOLS TOL Kvnthpa. Kdvovtag yprion tov elodoemv ovt®dv, Hmopel vo
TPOGOIOPIOTEL M TIUN TNG TOPAUETPOL Yo KAOBe @optio 11 TayhTNTO TEPIGTPOPNG TOL KivnTipd. Ta
OMOTEAEGLLATO Y10l YOUNAL QOPTiO, OTOC TPOKVTTOLY Od TIG EEICMOELS TV YPOUULDY TACEDY HUTOPOVV
va, ypnoipomombodv o¢ HETPO oVYKPIoNG YIO. TO. OVTIOTOUYO, OTOTEAECUATO TNG TPOGOUOIMONG
ovuPdiloviag oty 660 TO dvvatd KaALTEPN aEloAdynon NG TPOPAENTIKNAG KAVOTNTOG TOV

AOYLIGLUKOD.

To amoteléopata TG TPOCGOHOIMONG APOPOVV TO AKOAOLOA POPTIC TOV KIVNTHP:
10%

15%

20%,

25%

50%

75%

90%

100%

110%
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[péner va onuelwbel 6TL pe ™ ypnon ¢ mepodoos £KO0GNEC TOV AOYIGUIKOD dgv NTOV duvaTth 1
TPOGOLOIMGCT] TOV VIEPTANPMOTH Yo PopTiot KAT® Tov 20% Kol Yoo ALTA TO AGY0 OV TPOKVTTOVV

OTOTELECLLOTA Y10 TIC SLAPOPES TAPAUETPOVS AELTOVPYIOG TOV KIVITIPO Y10 TA AVTIGTOLYO POPTIa.

12.2. Amoteréopata A0OYIOHIKOV XpNoponormvTog IIpocopoimon

Yreprinpot)

2NV LTOTOPAYPAPO CLTH TOPUTIOEVTAL TO OTOTEAECUATA TNE TPOCOUOIMGONG OTMG TPOKVTTOVY OO TO
Aoylopiko Kabmg Kot ot avtioTolyeg cuvONKeg Aeltovpyieg OV ¥PNGIUOTOMONKOV GTI TPOGOUOIWGT).
To amoteAéoHOTO OVTE YPTCLLOTOIOVVTIOL OTN GUVEXEWD Yo VO Yivel 0E0AGYNOT TOV AOYIGHIKOV

TPOGOUOIGCNC.

12.2.1. Amoteréopata [Ipooopoiveng yio 1o 20% tov optiov

Y10 Iynpa 12.1 yivetor 1 €ilcaymyn Oed0UEVAOV £TCL MOTE VO TPOKVYOLV T TEAIKO OTOTEAEGULOTOL
mpocopoinong tov Lyfqpatog 12.2. 'Etcl, mpaypotonomnke ioaymyn e TUNG TOL QOPTION TOV
kivnpo (20%) kot eloaywyn e Tung katavdiwmong kavcipov (Fuel Flow Rate (kg/h)). H tyun avt
€XEL VTTOAOYIOTEL e YPNON TNG YPOUUNG TACTG 1] oTtoia Kot £xel Tpoodtopiotel oto Kepaharo 7 yio tnv
avtictoyn toydtnta. o to vwoAowmo dedopéva dev ypeldotnke va yivel M ecaymyn Kabmg

YPNOLLUOTO BN KOV O 1101 KOTOAYOPNUEVES TIES TV Epyoctaciakdy AoKIU®Y amd TO AOYIGLUKO.

210 Zyfqpoe 12.2 anewkovilovtal To amoTEAEGLOTO TG TPOCOLOIMGNG Y10 TIG SIAPOPES AEITOVPYIKES
TAPAUETPOVS Yo PopTio 20%. O TapaUETPOL QVTEC Eivat:
B 1 cuvolikn katavéiwon kavsipov (Total Fuel Consumption (kg/h))
1N oybs Tov kivnpa (Power Output (kW)
N péywotn wieon kawong (Firing Pressure (bar))
1 €K KoTavarlmon kavoipov (bsfe (gr/kWh))
N nieom cvumésews (Compression Pressure (bar))
n mieom cdpwong (Scavenging Pressure-gauge (bar))

n Oeppokpacio odpmong (Scavenging Air Temperature (°C))

n Oeppokpacio £16680v aépa oto Yoyeio agpa (A/C: Air Temperature In (°C))
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n migomn tov oyetov e&aywyng (Exhaust Manifold Pressure-Gauge (bar))

n Oeppokpacio €£630v kavcoepiov Twv kKuAivdpwv (Cylinder Exhaust Temperature (°C))

|
|
B 1 Ogppokpacio kavcaepiov oty €icodo tov vaepaAnpmty (Turbine Inlet Temperature (°C))
B 1 tayvTo TEPIoTPOoPNG ToL oTpofilov (Turbine Speed (rpm))

|

1N migon petd Tov otpdfiro (Exhaust Backpressure (mmW))

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 53.2 :‘ Ambient Conditions ‘
Engine Load (%) 20.0 :‘ Room Air Temperature (C) 2.3 :‘

Injection Timing (deg) 1 :‘ Room Pressure (mbar) 1023.6 :‘
6 23.9 =
Fuel Rack Position (mm) 45.6 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 794| :‘
Boost AirfExhaust ‘

Options for Operating Data Source =
[ Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 24.4 :‘

0.04
Component Simulation Exhaust Pressure-Gauge (bar) :‘
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmW) 7.9 :‘

|+ Enable T/C Simualtion

OK | Cancel

Zypa 12.1
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

i

Jear
Simulation User:
Engine Speed (rpm) Vessel:

Fuel Rack Position (-} 456 Unit:

Total Fuel Consumption (ka/h) Engine Name:
Power Output (KW) Engine SIN: “
Firing Pressure {bar)
Compression Pressure (bar)
bsfc (a/kWh:Reference Heating Value) COVLVIQ_&T; for Rs;;’j:?;;ﬁi;;g
INLET SYSTEM S0

Scavenging Pressure-gauge (bar) Correct
Scavenging Air Temperature (C) 259
AIC: Air Temperature In (C) m
AIC: Pressure Drop (mmV\) m
Air Filter Pressure Drop (mm\V) n
Air Flow (ka/h) | 411812 |
Exhaust Flow (kg/h) 44484.9

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature {C)
Turbine Outlet Temperature (C) Save to File
Turbine Speed (rpm) m E
Exhaust Backpressure (mmWV} 10.7 Close

Zyua 12.2

12.2.2. Amoteréopara [Ipocopoiveng yio to 25% tov ®optiov

210 TP®TO 6TAd10 NG Tpocopoimong (Eympa 12.3) kabopileror n tipun tov eoptiov (Engine Load %).
Koatomw, yivetor sloayoyn g Tyung g kataviimong kavoipov (Fuel Flow Rate (kg/h)) 6mwg avt
UETPNONKE OTIG EPYOOTACIOKEG OOKIUEG Yo TO 25% TOVL QOPTIOV GAAG Kot PEION NG TpoTopeiog
&yyvong Kavoipov and 1 deg mov €yel koatoywpn el 10N omd 10 Aoyicukd o 2 deg. Eniong, emidéyeton
N €l00y®YN TOV 0edoUEVOV AglTovpyiog and Tig epyootactokes dokipéc (Define Operating Data from
Shop Tests) ka1 1 €1G0y®YN SEGOUEVOV TOV APOPOLY GTOV VIEPTANP®TYH and 10 Aoyicpuko (Enable T/C
Simulation). £t cvvéyeln emiéyovrag OK mpokdnTouy T0 amoTeAécHaTa TG TPOcopHoimong (Xynpua

12.4) yuo T1¢ AetTOVPYIKES TOPAUETPOVS Y10 POPTio 25%.
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ENGINE OPERATING CONDITIONS

S5

Main Engine Data

Engine Speed (rpm) I 523 |
Engine Load (%) I 250 4
Injection Timing {deg) I 2 :’

Fuel Rack Position {(mm)

= 4
EE

Fuel Flow Rate (kg/h)

[~ Define Operating Data Manually
v Define Operating Data from Shop Tests

———— Options for Operating Data Source ————

Calc. “

Component Simulation
[~ Enable Fuel Rack Simulation

[w Enable TIC Simualtion

Induction/Exhaust

Ambient Conditions |

=

Room Air Temperature (C)
Room Pressure (mbar)

AIC Water Inlet Temp. (C)

Boost AirfExhaust |

Boost Pressure-Gauge (bar) I 0.36 j
Boost Air Temperature (C) I 26.0 :I

=
.

Exhaust Pressure-Gauge (bar)

Exhaust Back Pressure (mm\V)

115

OK I Cancel
Zynua 12.3
EMGINE COUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA
’m User:
Engine Speed {rpm}) Vessel
Fuel Rack Position (-) Unit
Total Fuel Consumption {ka/h}) m Engine Name:
Power Output (KVW/) — m
Firing Pressure (bar)
Compression Pressure {(bar)
bsfc {(g/kWh:Reference Heating Value) Correct 1:C‘fl (LOAE Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM 180
Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C)
AJC: Air Temperature In (C) m
AIC: Pressure Drop (mmVV) 76.1
Air Filter Pressure Drop (mm\V) n
Air Flow (ka/h)
Exhaust Flow (ka/h) 49448.9
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C) -
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) 278.3 Save to File
Turbine Speed (rpm}) E
Exhaust Backpressure (mm\V) 16.3 @: Close
2ynua 12.4
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12.2.3. Amoteréopata IIpocopoioeng yia to 50% tov ®opTtiov

Apyikd, yivetal elcaymyn g Tiung Tov eoptiov. Exiong, yio 1o 50% tov @optiov slodyeTon n Uy TG
KOTOVAAWOONG KOLGIHoOL Omw¢ oavt peTpnOnke otic Epyootacioxéc Aokiués. EmAéyetar o
TPOGOOPICUOG TV dedopévov Asttovpyiag amd Tig Epyootaciokéc Aokipég kol m ypnion g
Aertovpyiog Tpocopoimong tov vaepmAnpwt) (Enable T/C Simulation) (Zynpa 12.5). Xt cvvéyela,
motovtag OK mpokhnTouy 1o OmOTELECUATA TG TPOGOUOIMONG Yol TNV SOPOPETIKES TOPUUETPOVG

Aertovpyiog Tov KivnTipa (Zyfqpna 12.6).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) IT:‘ Ambient Conditions ‘

Engine Load (%) IT :‘ Room Air Temperature (C) ’T :‘
Injection Timing (deg) |71 o Room Pressure (mbar) ’W =
Fuel Rack Position (mm) |T j AIC Water Inlet Temp. (C) 232 -

Fuel Flow Rate (kg/h) 173U| :‘

Boost AirfExhaust ‘

Options for Operating Data Source
[ Define Operating Data Manually

[+ Define Operating Data from Shop Tests Calc.

Component Simulation
[~ Enable Fuel Rack Simulation

|+ Enable T/C Simualtion

Boost Pressure-Gauge (bar) |T o
Boost Air Temperature (C) 3041 :‘
Exhaust Pressure-Gauge (bar) 0.98 :‘
Exhaust Back Pressure (mmWV) IT :‘

OK | Cancel
2yua 12.5
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation

Engine Speed {rpm) Vessel: Z

Fuel Rack Position {-) 70.0 Unit: m

Total Fuel Consumption {ka/h) Engine Name:

Power Output (kW) Engine SIH: “

Firing Pressure (bar) m

Compression Pressure (bar)

-
7]
]
=]

bsfc (0/kWh:Reference Heating Value)

Correct for | EETHEEN] Reference Heating
LHV Value (kcal/kg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C) m
MC: Air Temperature In {C)
AJC: Pressure Drop {(mmW\V) m
Air Filter Pressure Drop (mmWV)
Air Flow (kg/h) | 801313 |
Exhaust Flow (ka/h) m

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) Save to File
Turbine Speed {rpm) ﬁ
Exhaust Backpressure (mm\V) 76.2 Close

Zypa 12.6

12.2.4. Amoteréopata [Ipocopoimonc yio to 75% tov ®optiov

Apyikd, yivetar Tpocsdlopiopdg TG TIWNG TOV QOPTIOL Yo TO 0moiov {nTodviat ot TPoPAEVELS Yo TIg
TOPOUETPOVG AElTOVPYiOG TOL KivnTApa. [ TNV KOADTEPN TPOGEYYION TOV UETPNUEVOV TIUOV
EIGAYETOL 1] TN TNG KATAVAA®GCTG KAVGILOV OTMG QLT LETPNONKE OTIG EpYOCTUCIOKEG OOKIUES Y0l TO
75% tov @optiov kol avédveral n Tpomopeia Eyyvong Kovoipov amd -1 deg oe 0 deg. EmAéyeton o
TPOGIOPIoUOG TV dedopévev Aettovpyiag and Tig Epyootaciaxéc Aokiuég (Define Operating Data
Manually) kot 1 ypfion tng Aettovpyiog mpocopoimong tov vrepmAnpwt] (Enable T/C Simulation)
Eympa 12.7). Xt GuvERELD, TPOKOTTOVY TO OMOTEAECUOTO TNG TPOCOUOIMONG TOL APOPOVYV GTIG

AELTOVPYIKEC TOPAUETPOVS TOL KIVNTHPA Y1t TO 75% tov poptiov (Xyfqpe 12.8).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) I 827 :’ Ambient Conditions |
Engine Load (%) I 75.1 :1 Room Air Temperature (C) I 323 :I

Injection Timing {deg) I 0 j Room Pressure (mbar) I 1010.0 :I
I I 263 =
Fuel Rack Position (mm) 84.6 :1 AIC Water Inlet Temp. {C) :I

Fuel Flow Rate (ka/h) I 2535 j

Boost Air/Exhaust |

——— Options for Operating Data Source ———— e .
[~ Define Operating Data Manually Boost Pressure-Gauge (bar) I : :I
[ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 349 :I

. . Exhaust Pressure-Gauge (bar) 1.64 :I
Component Simulation———————— I F
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 175.0 :I

¥ Enable T/C Simualtion

OK I Cancel

Zypa 12.7
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA User:
Simulation ’
Engine Speed {rpm) Vessel:
Fuel Rack Position () Unit MAIN_ENGINE
Total Fuel Consumption (ka/h) Engine Name: §STOMC-C2
Power Output (kKW 14101.0
Firing Pressure (bar)
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) 179.8 Correct for | @ETWEENVM Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) m Correct |
Scavenging Air Temperature (C) 37.6
AJIC: Air Temperature In (C) m
AIC: Pressure Drop (mm\V) m
Air Filter Pressure Drop (mmWy) m
Air Flow (ka/h) 114006.8
Exhaust Flow (ka/h) 116463.6
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C}
Turbine Inlet Temperature (C}) 373.0
Turbine Qutlet Temperature (C}) CET R
Turbine Speed (rpm) P |
Exhaust Backpressure (mmwV) 1755 il Close
Zynjpa 12.8
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12.2.5. Amoteréoparta [Ipocopoiveng yia to 90% tov ®optiov

INa va yiver 1 e€aymyn TV OMOTEAECUATOV TG TPOCOUOIMONG Ad TO AOYICUIKO €100 YOVTOL Ol TILES
TOV TopapéTpov Aettovpyiag tov kivnipa. ‘Etot, giodyston n i tov eoptiov (Engine Load (%))
onradn 90%. Eniong, yio v koAdtepn Tpocéyyion Tov TIH®V Tov Epyoctaciokdv Aokiudv giodystot
n T g xotavilmong kavoipov (Fuel Flow Rate (kg/h)) woi av&dvetror m mpomopeia €yyvong
Kavoipov amd -2 deg Tov gival 1 opyIKn T TOV TPOTEIVETOL aTd TO AoYiopKo og -1 deg. EmiAéyetan o
TPOGOOPICUOG TV dedopévav Asttovpyiag amd Tig Epyootaciokéc Aokipég kol m ypnion g
Aertovpyiog mpooopoimong Tov vrepmAnpwt| (Enable T/C Simulation) (Zynpa 12.9). X cuvéyeia
TPOKVTTOVV TO. OOTEAEGHOTO TNG TPOCGOUOIMONG OV GPOPOVV GTIC AELTOVPYIKEG TOPAUETPOVS TOV

Kivntipa yio 10 90% tov poptiov (Xyfpa 12.10).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) IT:‘ Ambient Conditions ‘

Engine Load (%) IT :‘ Room Air Temperature (C) ’T :‘
Injection Timing (deq) lfj Room Pressure (mbar) ’W =
Fuel Rack Position (mm) IT:‘ AIC Water Inlet Temp. (C) 286 -

Fuel Flow Rate (kg/h) 3051| :‘
Boost AirfExhaust ‘

Options for Operating Data Source =
[ Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 39.0 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 212 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 247.0 :‘
Iv Enable TIC Simualtion

OK | Cancel
2ypua 12.9
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation ’
Fuel Rack Position () unit | Mamoione |
Total Fuel Consumption {kg/n} Engine Name:
Power Output (kW) 16857.3 _

Firing Pressure (bar)

Compression Pressure (bar) N/A

bsfc (0/kWh:Reference Heating Value)

Correct for | EETHEEN] Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM SO
Scavenging Pressure-gauge (bar) £ Correct

Scavenging Air Temperature (C)

i
&

AJIC: Air Temperature In (C) 184.6
AIC: Pressure Drop (mmVV) 184.6

Air Filter Pressure Drop {(mmWV)
Air Flow (ka/h) 132395.9

¢
o

Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) e EE
Turbine Speed (rpm) ﬁ
Exhaust Backpressure (mmWV) Close

2ynua 12.10

12.2.6. Amoteréopara IIposopoiveng yia to 100% tov @opTtiov

Apyikd, 610 TapdBopo Tov AOYIGUIKOD Y10l TIV TPOGOLOIMGT) TOL KIVITHPO YIVETOL EI0AY®YT| TNG TIUNG
Tov eoprtiov. Emiong, yia tnv kaAvtepn mpocsyyion TV THOV Tov Epyoctaciak®v AoKIU®OV EIGAYETOL
n T ¢ Katavaioong kavoipov (Fuel Flow Rate (kg/h)) omwg petprbnke otig Epyootacioxég
Aoxypéc. EmAéyeton o mpoodiopiopdg tov dedopévav Aettovpyiog and tig Epyoctaciaxés Aokipég
(Define Operating Data From Shop Tests) kot 1 ypfon ¢ AETOLPYicg TPOCOUOI®ONG TOL
vrepminpot] (Enable T/C Simulation) (Zyfpa 12.11). Xt cuvéyelo TPOKOTTOVY TO OMOTEAEGLOTO
TNG TPOGOUOIMONG 7OV APOPOVY OTIC AELTOVPYIKES TAPUUETPOLG TOv Kivnthpa Yoo To 100% tov

poptiov (Zynpa 12.12).
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ENGIME OPERATING CONDITIONS

et

Main Engine Data

Engine Speed (rpm) B
Engine Load (%) IW ﬂ
inection Timing (deg) | 0 =]
Fuel Rack Position (mm) IW =

Fuel Flow Rate (kg/h)

=

—— Options for Operating Data Source ————

[~ Define Operating Data Manually
Calc. ||

v Define Operating Data from Shop Tests

Component Simulation
[~ Enable Fuel Rack Simulation

¥ Enable TIC Simualtion

Induction/Exhaust

Ambient Conditions |

[ 4
[
=

Room Air Temperature (C)
Room Pressure (mbar)

AIC Water Inlet Temp. (C)

Boost AirfExhaust |

Boost Pressure-Gauge (bar) I_W :I
Boost Air Temperature (C) I 42.2 :I

4

Exhaust Pressure-Gauge (bar)

Exhaust Back Pressure (mm\V)

OK I Cancel
2yjua 12.11
EMGINE COUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA
’m User:
Engine Speed {rpm}) m Vessel
Fuel Rack Position (-) Unit
Total Fuel Consumption {ka/h}) Engine Name:
Power Output (KVW/) — m
Firing Pressure (bar) m
Compression Pressure (bar)
bsfc (a/kWh:Reference Heating Value) m Carrect 1:C‘fl Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM 180
Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C) m
AJC: Air Temperature In (C)
AJIC: Pressure Drop (mmWV)
Air Filter Pressure Drop (mm\V) m
Air Flow (kg/h)
Exhaust Flow (kg/h)
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) Save to File
Turbine Speed (rpm}) E
Exhaust Backpressure (mm\V) @: Close
2o 12.12
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12.2.7. Amoteréopara [Ipocopoiveng yra to 110% tov @opTtiov

Apywad, yiveton n ewcaywyn g tipng tov goptiov (Engine Load (%)) omiadn 110%, yia 1o omoio
{nrobdvtal ta amoteléspota TG Tpocopoiwone. Eniong, yio v kaAdtepn TpocEyylon TV TIHOV ToV
Epyooctaciaxov Aoxipmv eicdyetal 1 Tiunq g katavdimong kavoipov (Fuel Flow Rate (kg/h)) 6mag
petpndnke otic Epyootaciokég Aoxipég. EmAéyetor o mpocdiopiopdg tov dedopévmv Artovpyiag omd
T1¢ Epyoctaciakég Aokipég kot  xp1ion g Asttovpyiog tpocopoimong tov vrepainpoty (Enable T/C
Simulation). Qg cvvéneta, dev ypetdleTor va loayfovv ta dedopéva Tov aPopovy otV Beppokpacia
ocapwong (Boost Pressure-Gauge (bar)), otnv migon ocdpwong (Boost Air Temperature (°C)), otnv migon
Tov 0yeTob e&aymyng (Exhaust Pressure-Gauge (bar)) kot otnyv mieon petd tov otpoPiro (Exhaust Back
Pressure (mmW)) (Zympa 12.13). 1 cuvéyelo TPOKOTTOVY T OTOTEAEGUATA TNG TPOGOUOIMGTG TOV

aQPOPOVV OTIC AELTOVPYIKES TAPAUETPOLS TOV KivrTipa Yia To 110% tov poptiov (Eyqpe 12.14).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 93.9 :‘ Ambient Conditions ‘
Engine Load (%) 109.9 j Room Air Temperature (C) 35.2 j

Injection Timing (deg}) 1 :‘ Room Pressure (mbar) 1008.8 :‘
e
Fuel Rack Position (mm) 110.9 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 3819.0 :‘
Boost AirfExhaust ‘

Options for Operating Data Source e
ot
[ Define Operating Data Manually Boost Pressure-Gauge (bar) :‘

¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 45.9 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 2.26 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmW) 0.0 :‘
[ Enable TIC Simualtion:
OK | Cancel 'ﬁi
et ol
2ynpa 12.13
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

HIEI

User:

Simulation
Engine Speed {rpm) Vessel: . I
Fuel Rack Position () [ 1109 | Unit m
Total Fuel Consumption (ka/h) Engine Name:
Power Output (K1) S |
Firing Pressure (bar) :
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) m COEE&} for Raf:lrj:c(le(cHa;:g;lg

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C) m
AJC: Air Temperature In (C)
AJC: Pressure Drop {(mmW\V)
Air Filter Pressure Drop (mmWV) m
Air Flow (ka/h) 162771.6
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) e EE
Turbine Speed (rpm) ﬁ
Exhaust Backpressure (mmWV) \‘ il Close

Syipa 12.14

12.3.Anoteréopata  Aoyiopikov  Xopic ™ Xpnon Ilpocopoimong
Yreprinpot)

2V TOPOLGO VTOTOPAYPOPO  OTEWKOVILOVTOL TO, OMOTEAEGHOTO TOL AOYICHIKOD KoOMG Kot Ot
avtioTotyeg ocvvOnkeg Aertovpyieg mov ypnoomToMONKay GTN TPOGOUOI®ON. Z& AVTO TO GTASL0, M
TPOGOLOIMGT) TPOAYLOTOTOIEITAL KO Y10 POPTiO, TOV KIVNTNPA KAT® TOV 25% Y1 TO 0moia dEV LILAPYOVY
Swbéoueg petpnoets. Ta amoteléopata avtd 0&lomolobvTal 6T GLVEXELD Yo Vo, Yivel aloAdynon g

TPOPAETTIKNG TKAVOTNTOS TNG TPOCOLOIGTG Y10 OA0 TO €0POC TOL POPTIOV AEITOVPYIOG TOL KIvNTHPO.

12.3.1. Amoteréopara [Ipocopoiveng yia to 10% tov Poptiov

Y10 mapdBvpo tov Aoyiopikod “ENGINE OPERATING CONDITIONS” (Zyipo 12.15) yivetor n
€100Y®YN 0EO0UEVOV £TCL MGTE VO TPOKVYOULV TO TEMKE OTOTEAECUATO, TPOCOHOimoNg 6To TTapddupo
“ENGINE OUTPUT: CURRENT & REFERENCE CONDITIONS” (Zynpatog 12.16). ‘Etol,
TPAYUOTOTOMONKE  €100y®YN TNG TWAG TOVv @opTiov Tov Kvnthipa (10%) kor elooy@yn ™G TNG
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katavaiwong kavoipov (Fuel Flow Rate (kg/h)) 6nwg vroloyiotnke amd v e&icmon yio TG YPORUNG

TAoE®E Yo TNV avtictoyn ToyvtnTo. H ypapun téong £xel oyediactel pe BAcT To LETPTUEVEG TIHEG OO

T1g Epyootaciaxég Aoxpég (Eympa 7.22). Eriong eicdyovtal ot Tipég mov avtiotoyovv o€ 10% tov

(QOPTION OTMOC OLTEG TPOGOOPIoTNKAY ad TIG YPOUUEG Thoemg TV Epyoctaciok®mv AoKiumv oto

Ke@dhioro 7 yo avtiotoyn ToydTnTo Kol o0popovy oTrn mieorn tov aépa capmcenc (Boost Pressure-

Gauge), otn Oeppoxpacic tov aépo capocews (Boost Air Temperature), otn mieon Tov OYETOV

eEayoyng (Exhaust Pressure-Gauge) kol ot mieong avtifiyng petd tov vrepninpotn (Exhaust Back

Pressure).

210 Zympa 12.16 ancikovilovtol To amoTEAEGLOTA TG TPOCOUOIMONG Y10 TIG O1BPOPEC AEITOVPYIKES

TOPAUETPOVS Yia PopTio 10%. O mapapeTpot avtég givat:

1 ovvolikr| katavdAiwon kavcipov (Total Fuel Consumption (kg/h))

1 oy0¢ Tov kvt pa (Power Output (kW)

N péyrot mieom kovong (Firing Pressure (bar))

1 €101KN Katavaimon kavoipov (bsfe (gr/kWh))

N mieom cdpwong (Scavenging Pressure-gauge (bar))

1 Oeppoxpacio cdpwong (Scavenging Air Temperature (°C))

1 migon tov oxetov e&aywyng (Exhaust Manifold Pressure-Gauge (bar))

n Oeppokpacia €680V Kavcaepiny Tmv KuAivdpwv (Cylinder Exhaust Temperature (°C))

n Oepupokpacio kavoaepiov oty gicodo tov vreprAnpwt] (Turbine Inlet Temperature
0y

1 mieon petd Tov otpdPfiro (Exhaust Backpressure (mmW))
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ENGINE OPERATING CONDITIONS

Main Engine Data

Engine Speed (rpm) I 42.2 :’
Engine Load (%) I 10.0 :1
Injection Timing (deg) I 1 j

Fuel Rack Position (mm)

4
=

——— Options for Operating Data Source ————
v Define Operating Data Manually
Calc. “

Fuel Flow Rate (kg/h)

[~ Define Operating Data from Shop Tests

Component Simulation
[~ Enable Fuel Rack Simulation

[~ Enable TIC Simualtion

Induction/Exhaust

Ambient Conditions |

[ 7= 4
[
w4

Room Air Temperature (C)
Room Pressure (mbar)

AIC Water Inlet Temp. (C)

Boost Air/Exhaust |

Boost Pressure-Gauge (bar) IT :I
Boost Air Temperature (C) I 22 :I

o
=

Exhaust Pressure-Gauge (bar)

Exhaust Back Pressure (mm\V)

oK I Cancel
2ynua 12.15

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS

CYLINDER PERFORMANCE DATA

Simulation

Engine Speed (rpm)

-
=]
P

Fuel Rack Position {-)

Total Fuel Consumption {(kag/h) 517.0
Power Qutput (kW) 2405.9
Firing Pressure (bar) T0.7
Compression Pressure {bar) N/A

bsfc (g/kVWh:Reference Heating Value) 2149

-~
]
(X Y

User:

Vessel:

Unit:

Engine Name:

Engine SiN:

Correct for | IETNEEK]
LHV

Reference Heating
Value (kcal/kg)

INLET SYSTEM

Scavenging Pressure-gauge (bar)
Scavenging Air Temperature (C)
AC: Air Temperature In (C)

AC: Pressure Drop (mm\V)

Ar Filter Pressure Drop (mmv)
Air Flow (ka/h) 26408.4

Jo9ss.7

Exhaust Flow (kg/h)

IS0
Correct

EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar) 0.15
Cylinder Exhaust Temperature (C)
Turbine Inlet Temperature (C) 277.0
Turbine Qutlet Temperature (C)
Turbine Speed (rpm}

Exhaust Backpressure {mmWV)

n I
=] o

=]

Save to File

Print

Close

I@’

2ynpa 12.16
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12.32. Amoteréopata [Ipocopoimonc yio to 15% tov ®optiov

270 TPOTO GTASIO TNG TPOCOLOIMGTG TPAYUATOTOIEITOL EI0AYWOYN TNE TIWAS TOL POPTIOL Yo TO OTOi0
{nrobvtal To OMOTEAECUATO TNG TPOGOUOIMONG YO TI AETOVPYIKEG TOPAUETPOVS TOV KWVNTHPO.
Emiong, eiodyston Ty NG KOTAVAA®ONG KOVGIHOL OTMG TPOKLATEL o TNV e&lomon TG YPARUIG
Thong (Zympa 7.22). T cuvéYEd EIGAYETAL | T TNG Tieong Tov aépa capwong (Boost Pressure-
Gauge (bar)), n feppoxpaciog Tov aépa capwong (Boost Air Temperature (°C)), Tng mieong Tov 0xeTo0
eEayoyne (Exhaust Pressure-Gauge (bar)) kot Tng mieong Tov KOUGAEPIOL UETE TOV VTEPTANPOTI
(Exhaust Back Pressure (mmW)) (Zyipe 12.17). Ot typég avtég vroloyiotnkay amod Tig eEI0MGES TV
YPOUU®V TOoE®G Yo QopTio 15%. Téhog, MPOKVTTOVV TO ONMOTEAECUATO TNG TPOCOUOIMONG TOV

aQOPOVY OTIC AELTOVPYIKES TAPAUETPOVS TOV KIvNTHPA Yo TO 15% Ttov poptiov (Xynfpa 12.18).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 454 :‘ Ambient Conditions ‘
Engine Load (%) 15 :‘ Room Air Temperature (C) e :‘

Injection Timing (deg}) 1 :‘ Room Pressure (mbar) 1043.8 :‘
200 -
Fuel Rack Position (mm) 19.2 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 658.5 :‘
Boost AirfExhaust ‘

Options for Operating Data Source i :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 23.4 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 018 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 0.0 :‘
[ Enable TIC Simualtion

OK | Cancel
Zyijua 12.17
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: -:-
Simulation ’
Total Fuel Consumption (ka/h) m Engine Name:
Power Output (KWW, 3011.2
Firing Pressure (bar)
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) 2187 Correct for | @EHIEEN Reference Heating
- LHV Value (kcal/kg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) Correct
Scavenging Air Temperature (C) m
MC: Air Temperature In {C) m
AJC: Pressure Drop {(mmW\V) m
Air Filter Pressure Drop (mmWV) m
Air Flow (kg/h)
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C) 2485
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m Save to File
Turbine Speed {rpm) m ﬁ
Exhaust Backpressure (mm\V) m Close

2ynua 12.18

12.33. Amoteréopota [Ipocopoimenc yio to 20 % tov ®opTtiov

210 apykd mapdbvupo TOV AOYIGUIKOD TPOYUOTOTOLEITOL E100Y®YN TNG TUNG Tov Qoptiov. Emiong,
EIGAYETOL 1] TN TNG KATAVAAWDOTG KAVGIHOV OT®S TPOKOTTEL 0O TNV £5I0MGCT TNG YPOUUNG TAGTC Yo
TV KOTovOA®on Kovoipov (Zyqpe 7.22). 1N GuvEXELn EICAYETOL 1] T TNG TECTC TOV AEPE GAPWOOTG
(Boost Pressure-Gauge (bar)), 1 Ogppokpaciag tov aépo capwong (Boost Air Temperature (°C)), tng
mieong tov oxetov e€aymyng (Exhaust Pressure-Gauge (bar)) kot tng migong Tov kowcoepiov PETd TovV
vrepminpot) (Exhaust Back Pressure (mmW)) (Zymqpo 12.19) 6mwg vmoAoyiotnkov omd Tig
avtioToryeg e£1I0MGELG TOV YPOUUDY TACEMG. TEXLOG, TPOKVTTOVY TO UTOTEAEGUATO, TG TPOCOUOIWONG

OV APOPOVV GTIG AEITOVPYIKEG TOPAUETPOVG TOL KivnTipa Yo To 20% tov goptiov (Zynua 12.20).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IT j Room Air Temperature (C) IT :I
Injection Timing (deg) |71 j Room Pressure (mbar) IW :I
Fuses Faeck Pyt (aam] IT 5 AIC Water Inlet Temp. (C) IT 4

Fuel Flow Rate (ka/h) I 794 j

Boost Air/Exhaust |
——— Options for Operating Data Source ————
I 0.33 5
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 254 :I
0.2 -
~— Component Simulation Exhaust Pressure-Gauge (bar) I 5| :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 0.0 :’

[~ Enable TIC Simualtion

OK I Cancel

Spipa 12.19

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

User:
Simulation Ser
Engine Speed {rpm) 53.2 Vessel:
Fuel Rack Position {-) 19.2 Unit: MAIN_ENGINE

Total Fuel Consumption (kgih) 7940 Engine Name:

6STOMCCS8
Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value) 200.0 Correct for | SETWENVM Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Output (kW) 3970.6 Engine S/N
ngine S/N:

Firing Pressure (bar) 79.9

RRREEEE!

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)
Air Filter Pressure Drop (mm\V)
Air Flow (kg/h) 39909.3

Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C})
Turbine Inlet Temperature (C})
Turbine Qutlet Temperature (C) m Save to File
Turine Spee rom) o] P |
Exhaust Backpressure (mm\V) m il Close

2ynua 12.20

128



Ilpocopoiwen Acirovpyixiic Zoumepipopdag Aixypovov Navtikot Kivytijpa Ntiield ue Baon tig

Epyooctaciorés Aoxués kai tis Aoxyués Oaldoons ue Eupaocn ota Xaunl.o doprio

12.3.4. Amoteréopata [Ipocopoimonc yio 1o 25% tov ®optiov

210 wopabvpo “ENGINE OPERATING CONDITIONS” (Zyipa 12.21) yiveton 1 s1coymyn dedouévav
€161 MOTE VO TPOKOLWYOLV TO TEAIKA OMOTEAECUATO TPOGOUOimong mov gueavifoviar 6to moapddvpo
“ENGINE OUTPUT: CURRENT & REFERENCE CONDITIONS”(Zyqnatog 12.22). ‘Etol,
TPAYUOTOTOLEITAL  E10AYOYT TNG TWNG TOL QopTiov Tov Kwvntpa (25%), aAloyn Tng mPomopeing
&yyvong kavoipov and 1 deg, mov eivar m Ty wov mpoteivetan amd To Aoyiopiko, o€ 2 deg kot
gloayoyn ¢ Tng kotaviimong kovcipov (Fuel Flow Rate (kg/h)) ommg éxer petpnbei yw to
avtictoyo eoptio otig Epyootaciaxéc Aoxipéc. Eniong siodyovion ot tipég mov aviictoryovv oe 25%
TOoV EOPTIOL OTMG aVTEG peTpnOnKkav otig Epyoostaciokéc Aokipég kol apopobv TN Tieon Tov oépa
capwnoews (Boost Pressure-Gauge), otn Oeppokpocio tov aépa capocemng (Boost Air Temperature),
ot wieon tov oyetob efaymyng (Exhaust Pressure-Gauge) ot otn wieong avtiBiwymg petd tov
vrepminpot (Exhaust Back Pressure). 'Etot, emléyovtag OK mpokidmtouy TeAMKA T0 amoTeAEGHATA TG

TPOGOUOIOCNC.

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 51.3 :‘ Ambient Conditions ‘
Engine Load (%) 25.0 :‘ Room Air Temperature (C) e :‘

Injection Timing (deg) 2 :‘ Room Pressure (mbar) 1043.8 :‘
290 -
Fuel Rack Position (mm) 19.2 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 905.0 :‘
Boost AirfExhaust ‘

Options for Operating Data Source 1550 :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 28.0 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 0.28 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 0.0 :‘
[ Enable TIC Simualtion
OK | Cancel 'ﬁi
et ol
Zynpa 12.21
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation

Engine Speed {rpm) Vessel: .:.

Fuel Rack Position {-) 19.2 Unit: m

Total Fuel Consumption {ka/h) m Engine Name:

Power Output (kW) Engine SIH: “

Firing Pressure (bar)

Compression Pressure (bar)

Reference Heating
Value (kcal/kg)

[
=]
=]
(3]

bsfc (0/kWh:Reference Heating Value)

Correct for |1gg15_g
LHV
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

MC: Air Temperature In {C)
AJC: Pressure Drop {(mmW\V)

Air Filter Pressure Drop {(mmWV)

5
£
(=]

Air Flow (kg/h}
Exhaust Flow (ka/h) 45729.1
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C}
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m e EE
Turbine Speed {(rpm) m ﬁ
Exhaust Backpressure (mmWV) m Close

Syipa 12.22

12.35. Amoteréopata [Ipocopoimonc yia to 50% tov optiov

Y10 TPp®TO GTAd0 TNG Tpocsopoimons (Eympa 12.23) sicdyston n T Tov eoptiov (Engine Load %).
Koatomw, yivetor sloaywyn g Tyung g kataviioong kavoipov (Fuel Flow Rate (kg/h)) 6mwg avt
petpnOnke otig epyootactakég SoKIHES Yia To S0% tov eoptiov. Emiong, emiéyetal o KabBopiopog twv
dedopévav Aettovpylag amd tov ypnot (Define Operating Data Manually). ‘Etot, yuo T1g Tipég tov
nediov “Boost Air/Exhaust” giodyovior ot THéG TV amotedecudtov Tov Epyoctaciokdv Aokiudv.
21 oLVEYEW, TPOKOTTOVYV TO OMOTEAECUATO TNG Tpocsouoimong (Zymupa 12.24) yo i didpopeg

AELTOVPYIKEC TAPAUETPOLS V1oL PopTio 50%.
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) I 72.2 :’ Ambient Conditions |
Engine Load (%) I 49.9 j Room Air Temperature (C) I 298 :I

Injection Timing {deg) I 1 j Room Pressure (mbar) I 1011.0 :I
I I 232 =
Fuel Rack Position (mm) 70.0 j AIC Water Inlet Temp. (C) :I

Fuel Flow Rate (ka/h) I 1730 j

Boost Air/Exhaust |

——— Options for Operating Data Source ———— s .
[ Define Operating Data Manually Boost Pressure-Gauge (bar) I . :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I &3 :I

. . Exhaust Pressure-Gauge (bar) 0.98 :I
Component Simulation———————— I =
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 71.6 :’

[~ Enable TIC Simualtion

OK I Cancel

2ynpa 12.23

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

User:
Simulation Ser
Engine Speed {rpm) 722 Vessel:
Fuel Rack Position {-) 70.0 Unit: MAIN_ENGINE

Total Fuel Consumption (kgih) 1730.0 Engine Name:

6STOMC-C8

Power Output (kW) 90354

Engine S/N:

Carrect for | ITIEER
LHV
INLET SYSTEM S0
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Firing Pressure (bar) 110.3
Compression Pressure (bar) N/A

Reference Heating
Value (kcal/kg)

bsfc (g/kWh:Reference Heating Value)

RREREEE!

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

Air Flow (kg/h) 83450.2
Exhaust Flow (ka/h) 85348.9
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C})
Turbine Inlet Temperature (C})
Turbine Qutlet Temperature (C) m Save to File
Turine Spee rom) o] P |
Exhaust Backpressure (mmWV}) 71.6 il Close

Zyjua 12.24
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12.3.6. Amoteréopara [Ipocsopoiveng yio to 75 % tov ®opTtiov

INa v ektéleon g mpocopoimong and to Aoyopiko Cnteitar ) Ty tov poptiov (Engine Load (%)).
Eniong, yio v xadhbtepn mpocéyyion 1oV TV Tov Epyoctaciok®v AoKIU®V E1GAYETOL 1] TIUN TNG
katavaiwong kovsipov (Fuel Flow Rate (kg/h)) kot av&dvetor 1 wpomopeio £yyvong kavcipov ond -2
deg mov elvar M apyikn T oL TPOTEIVETAL ad TO Aoyicpkod o€ -1 deg. tn cuvéyela, emAEYETAL O
kaBopiopds Tmv dedopévav Aettovpyiag omd tov ypnotn (Define Operating Data Manually) kot yio T1g
Tiég tov mediov “Boost Air/Exhaust” €icdyoviol ot TIHEG TOV amOTEAEGUATOV TV Epyoctaciokdy
Aoxipov (Zyqpoe 12.25). Téhog, TpoKOTTOLY TO OMOTEAEGHOTO TNG TPOCGOUOIMGCTG TOV APOPOVY GTI

AELTOVPYIKEC TAPAPETPOVS TOV KIVNTHPO. Yo TO 75% Tov popTtiov (Xynfpa 12.26).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) IT:‘ Ambient Conditions ‘

Engine Load (%) IT :‘ Room Air Temperature (C) ’T :‘
Injection Timing (deg) W:‘ Room Pressure (mbar) ’W =
Fuel Rack Position (mm) IT:‘ AIC Water Inlet Temp. (C) 263 -

Fuel Flow Rate (kg/h) 2535 :‘
Boost AirfExhaust ‘

Options for Operating Data Source 0 :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 35 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 1.65 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 175.0 :‘
[ Enable TIC Simualtion

OK | Cancel
2ynua 12.25
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation ’
Total Fuel Consumption (ko) Engine Name:
Power Output (kW) 14045.6 _
Firing Pressure (bar) 14141
Compression Pressure (bar)
bsfc {g/kWh:Reference Heating Value) Correct for | EREER Reference Heating
m LHV Value (kcal/kg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C)
MC: Air Temperature In {C) m
AJC: Pressure Drop {(mmW\V) m
Air Filter Pressure Drop (mmWV) m
Air Flow (kg/h)
Exhaust Flow (ka/h) m

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar) m
Cylinder Exhaust Temperature (C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m Save to File
Turbine Speed {rpm) m ﬁ
Exhaust Backpressure (mm\V) 175.0 Close

2ynpa 12.26

12.3.7. Amoteréopata [Ipocopoimonc yio 1o 90% tov ®optiov

Yt0 apykd mapdBvpo g mpooopoiwong “ENGINE OPERATING SPEED” mpaypatomoleiton
€l00y®YN TG TN Tov eoptiov tov kvntpa (Engine Load (%)), tg katavaiwmong kavcipov (Fuel
Flow Rate (kg/h)) 6mwg avt) petpndnke otig Epyootaciokég Aokipég kol avénon tng Tpomopeiog
&yyvong xavcipov ond -2 deg oe -1 deg. Katdémv, apod evepyomombei n duvatdmmra €160ymyng
dedopévav Aertovpyiag and tov ypnotn (Define Operating Data Manually), siodyovtor ot TiéG g
mieong Tov 0épa odpwong (Boost Pressure-Gauge), g Oepuokpaciog tov aépa capmong (Boost Air
Temperature), g mieong Tov oyetov e€aymyne (Exhaust Pressure-Gauge) kot tng mwieong avtiOiwymg
petd tov vrepminpot] (Exhaust Back Pressure) (Zynfpa 12.27). TeAikd, TpokOATOLV T ATOTEAEGLOTA

TNG TPOGOUOIMONC Y10 TIG SIAPOPES AEITOLPYIKEG TOPAUETPOVS TOL KivnThpa (Zyqpa 12.28).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IT j Room Air Temperature (C) IT :I
Injection Timing (deg) If j Room Pressure (mbar) IW :I
Fuses Faeck Pyt (aam] W 2 AIC Water Inlet Temp. (C) IW 4

Fuel Flow Rate (ka/h) I 3051 j

Boost Air/Exhaust |
——— Options for Operating Data Source ————
I 2.3 &
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) 9* :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 380 :I
I 210 =
Component Simulation Exhaust Pressure-Gauge (bar) :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 247.0 :’

[~ Enable TIC Simualtion

OK I Cancel

Zyipa 12.27

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

User:
Simulation Ser
Engine Speed {rpm) 87.9 Vessel:
Fuel Rack Position {-) 94.9 Unit: MAIN_ENGINE

Total Fuel Consumption (kgih) 3051.0 Engine Name:

6STOMC-C8

Correct for | BETEIRM Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
IS0 |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Output (kW) 16853.4 i
Engine S/N:
Firing Pressure (bar)
Compression Pressure (bar) NiA

bsfc (g/kWh:Reference Heating Value)

RREEEEE!

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)
Air Filter Pressure Drop (mmWy)

Air Flow (kg/h)

Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C})
Turbine Inlet Temperature (C}) 397.9
Turbine Qutlet Temperature (C) m Save to File
Turbine Speed {rpm) | 00 | P |
Exhaust Backpressure (mm\V) il Close

2ynua 12.28
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12.3.8. Amoteréoparta [Ipocopoiveng yra to 100% tov @opTtiov

210 apykd Tapabvpo TOL AOYIGLUKOD Yo TNV TPOGOUOIMGCT TOL KIVNITHPO YIVETOL EI0AYWOYN TG TWNS
tov poprtiov (Engine Load (%)). Eniong, yia tnv KoAOTEPN TPOGEYYION TOV TIUAOV TV Epyostaciokdv
Aoxipmv glodyeton 1 TN ¢ katavdimong kavoipov (Fuel Flow Rate (kg/h)) omwg petpndnke otig
Epyootaciaxég Aoxipég. Zmn cvvéyela, emAéyetal o KoBoplopog Tov 6edoUévmv Aettovpyiag amd Tov
ypnotn (Define Operating Data Manually) kot yia Tig Tipéc tov mediov “Boost Air/Exhaust” eicdyovrat
ol TéG TV amotelecudtov tov Epyootaciokdv Aoxipov (Zyqpe 12.29). Télog, mpoxdaTouy To
OTOTEAECLOTO TNG TPOGOUOIMONG TTOV APOPOVV OTIG AEITOVPYIKES TOPUUETPOVS TOV KIVNTHPO Yol TO

100% tov poptiov (Xyqpa 12.30).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 91.0 :‘ Ambient Conditions ‘
Engine Load (%) 100.0 j Room Air Temperature (C) 344 j

Injection Timing (deg}) 0 :‘ Room Pressure (mbar) 1009.4 :‘
- 302 |-
Fuel Rack Position (mm) 1026 AIC Water Inlet Temp. (C) =

Fuel Flow Rate (kg/h) 318 :‘
Boost AirfExhaust ‘

Options for Operating Data Source i :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 42.0 :‘

248 =
Component Simulation Exhaust Pressure-Gauge (bar) :‘
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmW) 2974 :‘

[ Enable T/C Simualtion

OK | Cancel
Zyijua 12.29
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: -:-
Simulation

Engine Speed {rpm) m Vessel: Z

Fuel Rack Position () Unit: | manewene |

Total Fuel Consumption {ka/h) Engine Name:

Power Output (kW) Engine SIH: “

Firing Pressure (bar)

Compression Pressure (bar)

bsfc (g/kWh:Reference Heating Value) 1822

Correct for | EETHEEN] Reference Heating
LHV Value (kcal/kg)

INLET SYSTEM S0
Scavenging Pressure-gauge (bar) 2.78 Correct

Scavenging Air Temperature (C) m

AJIC: Air Temperature In (C) m

AJC: Pressure Drop {(mmW\V) m

Air Filter Pressure Drop (mmWV) m

Air Flow (kg/h)

Exhaust Flow (ka/h)

EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar)

Cylinder Exhaust Temperature {C)

Turbine Inlet Temperature (C)

Turbine Qutlet Temperature (C) m Save to File
Turbine Speed {rpm) m ) ﬁ
Exhaust Backpressure (mm\V) [} Close

2ynua 12.30

12.39. Amoteréopara IIposopoiveng yia to 110% tov ®opTtiov

Apyikd, oto mapdbopo “ENGINE OPERATING CONDITIONS” (Xyqpo 12.31) yivetoar 1 elooyoyn
0edoUEVOV £TCGL MOTE VO TPOKDWYOLV TO TEAIKA OTOTEAECUOTH TPOSOUOIMOTG Tov gueovilovial 6To
napdBbvpo “ENGINE OUTPUT: CURRENT & REFERENCE CONDITIONS” (Zyfpa 12.32). 'Etot,
TPAYHATOTOEITOL €100 y®YT] TG TWNG Tov eoptiov tov kwvnthipa (110%) ko gicaywyn g TIUNG
katavaiwong kavoipov (Fuel Flow Rate (kg/h)). Emiong eiodyovtat ot Tipég mov avtietoryovv og 110%
OV EOPTIOL OTMG aVTEG peTpnOnkav otig Epyostaciokéc Aokipég kKol apopobv oTn Tieon Tov oépa
copnoeng (Boost Pressure-Gauge), otn Oepuoxpacio tov aépa capoceng (Boost Air Temperature),
ot mieon tov oyetov efaywyng (Exhaust Pressure-Gauge) ot otn wieong avtiBlwymg petd tov
vrepminpot) (Exhaust Back Pressure). Xto Zynpe 12.32 amewovilovtol To omoTEAéOUATO TNG

TPOGOUOIMGONC YU TIG SIAPOPES AEITOVPYIKES TOPAUETPOVS Y poptio 110%.
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) I 93.9 :’ Ambient Conditions |
Engine Load (%) I 110.0 :1 Room Air Temperature (C) I 35.2 :I

Injection Timing {deg) I 1 j Room Pressure (mbar) I 1008.8 :I
T i
Fuel Rack Position (mm) I 1100 j AIC Water Inlet Temp. (C) I :I

Fuel Flow Rate (ka/h) I 3819 j

Boost Air/Exhaust |

——— Options for Operating Data Source ————
I 315 5
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 46.0 :I
I 2.82 =
Component Simulation Exhaust Pressure-Gauge (bar) :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 349.7 :’

[~ Enable TIC Simualtion

OK I Cancel

2ynpa 12.31

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

,m User:
Engine Speed (rpm) Vessel:
Fuel Rack Position (-) | 1100 | Unit
Total Fuel Consumption {(ka/h) m Engine Hame: 6STOMC-C2
Power Output (K\W) —
Firing Pressure (bar) 157.6
Compression Pressure {bar) N/A

bsfc (g/kVWh:Reference Heating Value)

Correct for | EEHHEER] Reference Heating
LHV Value (kcal’kg)
INLET SYSTEM
IS0 |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

AC: Air Temperature In (C)
AC: Pressure Drop (mmWV)

AIr Filter Pressure Drop (mmVV)

Air Flow (ka/h) 154067.1
Exhaust Flow (ka/h) 1577729
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C})
Turbine Inlet Temperature {C) 450.5
Turbine Outlet Temperature (C) m Save to File
Turbine Speed (rpm) | 00 | E
Exhaust Backpressure (mmW) @: Close

Zypa 12.32
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12.4. Lvykprrun) ASworoynon Hpopréyemv Ilpocopoineng kot Metpnuévov

Twov ané Tig Epyooctaciokég Aokipuég

Ymv Hapaypago 12.4. ameikovifovionr T OTOTEAEGUOTO TNG TPOGOUOIMONG Yo TG OLAPOPES
TAPALETPOVS Agttovpylag Tov Kivnipa Ommg avtd mpoékvyov oty Haepaypago 12.2 kot otnv
Hoapaypago 12.3 ce oyéon pe T1¢ avtiotoryeg TWéS tov Epyootaciokav Aoxiypmv. [TAéov ota
dtypappato peovilovior Kot To oTOTEAEGLOTO TNG TPOCOUOIMONG TOV OVIIGTOWOUV GE YaunAd
@optia. aEI0AOYDVTOG OTN CLVEXELD TNV TPOPAETTIKY TKOVOTNTO TOV AOYIGUIKOD GE L0 TEPLOYY] TOL
QopTiov Tov dgv vEApPYovV emopkn dedopéva. Ot TapAUETPOl AgLTOVPYiOG TOV TOPOLGLALOVIOL GTA
dwypappata givor:

B H 1oy0g Tov Kivntipa
H péyiom mieon xadong
H Beppoxpacio e£600v TV Kavcaepiny TOV KLAVIp®V
H migon tov oyetov e&oywyng
H taydtra tov vrepnAnpo
H 6eppoxpaocio kavcaepiov otnv €16000 TOV LIEPTANPWOTY
H 6eppoxpaocio kavcaepiov LETH TOV LIEPTANPOTY
H mieon xovcaepiov petd tov vaepmAnp
H ntoon nieong oto yoyeio aépa
H 6eppoxpaocia e166d0v 0€pa 610 Yoyeio aépa
H 6eppoppokpoacio cépmong

H mieon capwong

H €18 kotavdiwon Kavsipov
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25000
20000 —
:
‘5 15000 ==shop test(measurement)
2
2
o / == calculated using T/C
':T:n 10000 simulation
c
¢ —4—No T/C simulation
5000
0
20 40 60 80 100
speed(rpm)

Zyipa 12.33: Metaflols ¢ 10yD0G TOV KIVITHPO. GOVAPTHGEL THS TOYOTHTOS TEPIGTPOPHS TOV KIVITHPO. ATO TIG

Epyooraciaxéc Aokiuéc kot to Loyiouixo mpooopoiwons

180

160 —

140

120 /
100 == shop test(measurement)

80 == calculated using T/C
simulation

firing pressure(bar)

60

A No T/C simulation

40

20

20 40 60 80 100
engine speed(rpm)

Zynpua 12.34: Metaflols the uéyiotne wieons KaDong GOVAPTHOEL THS TOYVTHTOS TEPIGTPOPHS TOV KIVITHPO, ATO TIG

Epyooraciaxéc Aokiuéc kot to Aoyiouiko mpooopoiwons
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450

400 —

350 —

300 o

/( == shop test(measurement)

250 2k

200 == calculated using T/C
simulation
150

A No T/C simulation

exhaust gas temperature(°C)

100

50

20 40 60 80 100
engine speed(rpm)

Zyfua 12.35: Metafoly g Oepuorpacioc e€000v KaDOOEPIY TV KDAIVOPWY COVOPTHOEL THE TOYVTHTAS

TEPIOTPOPTS TOV KIvhTpa om0 Tig Epyootaciaxés Aokiues kot 1o Aoyiouiko mpooopoiwons

3,5
3 ]
H
E 2,5
2
g_ 2 == shop test(measurement)
]
e .
€15 =—calculated using T/C
g ' simulation
-
3 1 —=No T/C simulation
£
x
()
v KI-’ &
0
20 40 60 80 100
engine speed(rpm)

Zyipua 12.36: Metafoly ¢ mwicons tov oyetod eCaywyns coVopTHOEL THS TOYDTHTOS TEPLTTPOPIS TOV KIVHTHPO OTTO

n¢ Epyootoocioxés Aokyiés kai 1o LoyLoiro mpocouoiwons
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turbocharger speed(rpm)

14000

12000

10000

8000

6000

4000

2000

== shop test(measurement)

== calculated using T/C
simulation

20 40 60 80 100
engine speed(rpm)

Zyfua 12.37: Metaflols t¢ toy0THTOC TOD DTEPTANPWOTI COVOPTHOEL THG TOXVTHTOS TEPLOTPOPHS TOV KIVITHPO. OTTO

n¢ Epyootoocioxés Aokyués kai 1o Loylopiro mpocouoiwons

600

500 -
o A
: ’
5 400 / 5/4-'.
2 -
o A /E/ =¢==shop test(measurement)
] e
‘@ 300 =]
ﬁ L == calculated using T/C
‘E simulation
E"_ 200 A No T/Csimulation
£
]

100

0
20 40 60 80 100
engine speed(rpm)
Zyipua 12.38: Metafoly e Oepuokpacios kavoaepiov oty (6000 TOL VIEPTANPWTH GOVOPTHOEL THS TOYVTHTAS

TEPIOTPOPTS TOV KIvhTpa oo Tig Epyootaciaxés Aokiues kot 1o Aoyiouiko mpooopoiwons
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350

300
":N
250 —

200

== shop test(measurement)
150

== calculated using T/C
simulation

100

temperature after turbine(°C)

50

20 40 60 80 100
engine speed(rpm)

Zyfpua 12.39: Metafoln g Ocpuorpacioc kavoaepiov UETA TOV DIEPTANPWTH GOVOPTHOEL THS TAYDTHTOS

TEPIOTPOPTS TOV KIvhTpa om0 Tig Epyootaciaxés Aokiues kot 1o Aoyiouiko mpooopoiwons

250
— 200
(=3
<
£
£
e
2 150 y
T
§ —4—shop test(measurement)
a
o
ey 100 == calculated using T/C
% simulation
o
o
T 50

0
20 40 60 80 100
engine speed(rpm)

Zyiua 12.40: Metafoly tg TTong TEGNS GTO WOYEIO GEPO. CVVOPTHOEL THS TOYVTHTOGC TEPIOTPOPHS TOV KIVITHPO.

ano g Epyooraociaxés Aokiuég kat 1o Aoyiouiko mpooopoiwons
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250
—~ 200
s
T
2
o
Gé_ 150
] =4—shop test(measurement)
o
2
[=
5 100 == calculated using T/C
© simulation
o
; =
® 50

0
20 40 60 80 100

engine speed(rpm)

Zynua 12.41: Metafoly ¢ Oepuokpaciog 160000 aépo. To WOYEIO 0EPA GOVOPTHTEL THS TOYVTHTAS TEPLTTPOPHS

700 KIviTipo. oo Tic Epyootaciaxés Aokiuég kot to Aoyiouiko mpooopuoiwaens

50

45 y 2
— 40
o
<
@ 35
2
g 30
g 25 - ——shop test(measurement)
5
.§° 20 == calculated using T/C
(7 . .
S 15 simulation
>
3
“ 10

5

0

20 40 60 80 100
engine speed(rpm)

Zyfpua 12.42: Metafols ¢ Ocpuokpacioc oopwons cOVaPTHOEL THSE TOXDTHTOC TEPIGTPOPHS TOV KIVATHPO. OO TIG

Epyooraciaxéc Aokiués kot 1o Aoyiouiko mpooopoiwons
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2,5

== shop test(measurement)

1,5

== calculated using T/C
simulation

scavenging air pressure(bar)

0,5

20 40 60 80 100
engine speed(rpm)

Zynpua 12.43: Metafloly ¢ mwieons oopwons oovaptioer TS ToyOTNTOS TEPIOTPOPTIS TOV KIVHTHPO. OO0 TIG

Epyooraciaxéc Aokiués kot 1o Aoyiouiko mpooopoiwons

250

240

230

220

A
A
210 @ shop test(measurement)

M calculated using T/C simulation

BSFC (gr/kWh)

200

190 «k

A No T/C simulation

180

170

20 40 60 80 100
engine speed(rpm)

Zyfpua 12.44: Metafols ¢ e101KNG KATOVAAWGNS KODGIUOD GOVOPTHGEL THS TAYDTHTAS TEPIOTPOPHS TOV KIVHTHPA

ano g Epyooraociaxés Aokipég kat 1o Aoyiouiko mpooopoiwons
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Hopatmpavrog ta Zynpata 12.33 éog 12.42 umopodue va e€dyovpe ta akdAovda omOTEAEGHOTO V1oL

TNV SVVATOTNTO TPOGOUOIMGTG TOL AOYIGHIKOD:

Ocov agpopd To amoTEAEGUATE Y10 TNV 10YD TOL KIVITHPA 1 SUVATOTNTO TPOGOUOIMGNG TOV AOYIGULKOD
AELTOVPYEl KOVOTOMTIKA KOOMG TO OMOTEAEGLOTO TNG CLUUTITTOVV HE OUTH TOV UETPNUEVOV TIUOV.
Emiong, to Aoyioukd mpoPAETEL IKOVOTOMTIKG Yo TNV TEPLOYN TOV Younimv eoptiov.To 1610 1oydel

KO Y10 TV PEYLOTN TEST] KOO,

‘Ocov agopd omnv Bepuokpacio €£600V TOV KOVGAEPI®Y TOV KLMVIP®V, YloL TO OTOTEAECUATO TOV
AOYLGLUKOD OV £Y0VV VITOAOYIGTEL LLE YPNOT TNG TPOCOUOI®ONG TOL VIEPTANPMOTY, TapaTnpEitaL 4Tl 1M
mpocopoimwon Asttovpyel koAd pe e€aipeon Tig TG Yo optia dve tov 100% . Xvykekpuéva yio
gvpog poptiov dve tov 100% 10 AOYoIKO LIOTIHA TIC TWEC TV Epyootaciokdv Aokiumv Kotd
10000610 12%. Avtd o@eiletal GTO TOPUKAT®:

B Eloppd vrepektipunomn g mieong swywyng niadn peyaldtepn mapoyr| aépa (scavenging air

pressure).

B Ymoektipnon g Oeprokpociog Tov aépa PeTd TO WYuyeio (scavenging air temperature).
To Aoyiopkd Aertovpysl KAVOTOWMTIKG YOPIG YPNON TPOGOUOIMONG VLREPTANPOT] KoODG TO
OTOTELECLOTO TTOV TPOEKLYAYV GUUTITTOVV HE AVTA TV EpyoosTaclokdv AOKIUGOV Y10 HEPIKO KAl Yo

TANPES POPTIO AELTOVPYING TOV KIVATNPAL.

To amoteAécHaTO TG TPOGOUOIMGCNC TOV AOYIGUIKOV €IVl IKOVOTOMTIKA OGOV aQOopd TNV TiEST] TOV
oyetov eaywyng. ‘Etot, n kapmdAn e petafoing tng mieong tov oxetov e£oymyng CUUTITTEL PUE QLT
tov Epyoctaciokdv Aokipudv o€ 6Ao 10 €0pog poptiov Tov Kivrtnpa. H mpocopoinon Aettovpyel mory

KoAG S1vovTog a&IOmIoTO AmOTEAEGILOTO KOL Y10, TV TAYVTNTO TOL VIEPTANPMTH.

‘Ocov apopd Vv Beppokpacio Tov Kavoouepiov TNV 16000 TOV VIEPTANPOTI], TO AOYIGUIKO VITOEKTLUE
T0, amoTeAésoT TV Epyootacioakdy AoKIdy Kotd 10 T0600T1d T0v 12% katd péco 6po yio peptkd

KOl TANPEC POPTIO AELTOVPYIOG TOV KIVNTHPA.

Ta amotehéopata TG TPOGOUOIMONG Yo, TNV BEpUOKPAGio TOV KOVoOEPIOL UETA TOV VIEPTANPOTH
npoceyyilovv moAD KaAd To. ovtioTotrya amoteAéouato Twv Epyootaciakdv Aokipumv, evd agldmiom

KPIveTal 1] TPOPAENTIKTY IKOVOTNTA TOL AOYIGUIKOD KOL Y10 TO POPTIO TOL KIVNTHPO KAT® TOV 25%.

H mpocopoimon mpofrénetl ikavomomtikd GOV apopd T OTOTEAECUATO TG TTAOCNG TIECG LETA TOV

VIEPTANPAOTY, TNV TTAOCT TECTG GTO YuYeio aépa Kot TNV Beppokpacia 16660V 0€pa 6To Yuyeio aépa.
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Mo ta mopondve peyédn tapatnpeitol COUTTOCT TOV ATOTEAEGLATMV TG TPOCOUOIMOTG LUE OVTH TV

Epyoctociaxedv Aokipmy.

Ocov apopd v Beprokpacio clpmoNs, To AOYIGUIKO VTOEKTIUA TIg LETPNoELS TV Epyoctaciokdy
Aoxkiuav yuoe eoptia kdtw tov 50% katd mocootd mov kvpaiveror and 10% éwg 1%. Ia eoprtia
Aertovpyiag Tov KivnTpa dve tov S0% T0 AOYIGHKO VITEPEKTILA TIG LETPNOELS KOTA T0G00TO 1% £mg

7%.

H Aettovpyia mpocopoimong Tov Aoyiopikod TpoPAETEL IKAVOTOMTIKE OGOV 0popd TV TieoT cdpmaong

KaBmG 1 KOUTOAN oL 0popd 6T Epyostaciokéc AoOKIEG CUUMITTEL LE VTN TNG TPOGOUOIMONC.
Téloc, 660V apopd TV €01KN KATOVAA®OOT KOVGILOV, TO AOYIGHIKO Agttovpyel moAD Kohd divovtag

0EOMOTO, OTMOTEAEGLLATO Y10 LEPLKO KO Y10 TANPEC POPTIO UE TIG OUPOPEC TOV OMOTEAECUATOV TNG

TPOGOUOIONG 0o TIG LETPNUEVES TILES VoL Unv Eemepvouv 10 2%.
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13. AZIOAOT'HXH ITPOBAEIITIKHY IKANOTHTAX TOY
AOI'IEMIKOY XE OAO TO EYPOX TOY ®OPTIOY XE
2XEXH ME TA AIIOTEAEXMATA TOQN AOKIMON
OAAAXXHX

13.1. Ewcayoy

Ymv Hapdypoeo avt yivetar oOykpion kot aloldynon TV TGV TOV AEITOVPYIKOV TOPUUETPOV TOV
KWWNTAPO OT®MG OVTEC TPOEKLYAV OO TO AOYICUIKO WE ¥PNON TNG TPOCOUOIMGTG VIEPTANPMTH OAAN
Kol YOPIc aVTy, KE TIC TIHEG aVTIOTOLEC TIHEC OTMG ALTEG LETPNONKAY KATA TNV OdpKELD TV AOKIUOV
Ooidoons. H a&oddynon avtf eivol 0100Tépwe ONUOVTIK KOOMG 1 TPOocopoiwon Tov AoKipumy

BOordoong avTioTolyEel o€ GLVONKES TPOYUOTIKNG AELTOLPYING TOV TAOIOL.

H mpocopoiowon Oa yiver kol yio cuvOnkeg younAod @optiov tov kwvnthipo eEaxpiPovoviog tnv
duvaTdTNTa AEITOLPYIOG TOV TPOYPAUUATOS Kol 6€ aLTO TO €DPOG TOL POPTIOL Y10 TO OMOI0 dEV EYOLV
npaypatomoinel Aokipég @ardoong. 'Etot, 1 KA TpoPAERTIKN 1KOVOTINTA TOL AOYIGHUKOD UTOpPEL val
oLuPaALEL OTNV COOTN €PapUOYN TS opyns mAedong (slow steaming). Ot Tipég mov Tposkvyay amd
TNV TPOCOUOImoT avapépovTal oTa akoAovbda eoptio Tov KvnTHpo:

m 10%
15%
20%
25%
50%
75%
90%
100%
110%

®a pémetl va onpelmbel 6Tt dgv glval Suvati 1 ELPAVIOT] UTOTEAEGUATOV OO TO AOYIOUIKO Y100 pOopTin
ToL KVNTHPa Kat® Tov 20% e xpromn TG TPOCOUOIMONG VIEPTANPMTN. 26 OMOTEAECLA, OEV UTOPOVY

va, e£ayBo0V amOTEAEGLLOTA Y10l TIG CUYKEKPLUEVEG AEITOVPYIKEG TOPAUUETPOVE TOV KIVNTHPA.
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13.2. Amroteréopata  AOYIGUIKOD Xpnowonowwvrag Ilpocopoicmon

Yrneprinpot)

2NV VIOTOPAYPOPO OVTH AMEIKOVILOVTOL TO AMOTEAEGLLOTO, TG TPOCOUOIMONG OTWG TPOKVLITOVY Ao
TO AOYIGUIKO KOOMDC KOl 01 0VTIOTOYEG CLVONKEG AELITOLPYIEG TOV YPNGLOTOONKAY GTN TPOCOUOI®OT).
To omotedéopate ovtd a&lomolobvtol oTn GULVEXEW Yo, Vo yivel 0E0AGYNOT TOL AOYIGLIKOV

TPOGOUOIGCNC.

13.2.1. Amoteréopara IIpocopoioeng yia to 20% tov ®opTtiov

INa eoptio 20% vyivetotl ewloaymyn Tov onopaitntov dedopévov o1o Aoyokd (Zynpo 13.1). Ta
dedopéva, avtd givar tng TG tov eoptiov tov kwvntipo (Engine Load (%)) kot m TR g
katavdiwong kovoipov (Fuel Flow Rate (kg/h)) 6nmg vmoAoyiotnke omd tnv ypopun Taong Tng
KOTAVAAWDGONG KALGIHOL Yio TO avTiotoro goptio. H e&iowon g ypoppng Taong yio Tnv Kotovaioon
Kavoipov €xel Tpocsdioptotel pe Pdon Tig peTpnuéveg TIEG Tov Aokiuav Ooaidcong (Kepdiao 7). Ta

VTOAOITO OTOLYEID GUUTANPDOVOVTOL AVTOUATE, OO T OEGOUEVO, TOV AOYIGHUIKOV.

Y10 Zyqpe 13.2 ameucovifovtol To OTOTEAECUATO TG TPOCOUOIMONG Yo TIG OAPOPEG AEITOVPYIKES
TOPAUETPOVG Yo Poptio kivnipa 20%. Ot mapdpetpol avtég etvar:
B 1 cvvolikn kataviiwon kovcipov (Total Fuel Consumption (kg/h))
1N ¢ Tov kivnpa (Power Output (kW)
N péywotn wieon kawong (Firing Pressure (bar))
1 €1k KoTavarlmon kavoipov (bsfe (gr/kWh))
1 mieon ovumécemg (Compression Pressure (bar))
1 mieon odpwong (Scavenging Pressure-gauge (bar))
n Oeppokpacio capwong (Scavenging Air Temperature (°C))
n Oeppokpacio 16680V aépa 6to Yoyeio aépa (A/C: Air Temperature In (°C))
1N migon tov oxetov e&aywyng (Exhaust Manifold Pressure-Gauge (bar))
n Oeppokpacio e£6d0v kavcaepinv TV kVAvopwv (Cylinder Exhaust Temperature (°C))
n Oepuokpacio Kovoagpiov otnV £i60d0 ToL VepTANpwT (Turbine Inlet Temperature (°C))

M ToYOTNTO TEPIGTPOPTG TOV oTpofilov (Turbine Speed (rpm))

1N migon petd tov otpdfiro (Exhaust Backpressure (mmW))

148



Ilpocopoiwen Acirovpyixiic Zoumepipopdag Aixypovov Navtikot Kivytijpa Ntiield ue Baon tig

Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) Fm— j Room Air Temperature (C) IT :I
Injection Timing (deg) IT j Room Pressure (mbar) IW :I
Fuel Rack Position (mm) IW j AIC Water Inlet Temp. (C) IT :I

Fuel Flow Rate (ka/h) I 706.3 j

Boost Air/Exhaust |

——— Options for Operating Data Source ————
I 2.80 &
[ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 42.2 :I
. . Exhaust Pressure-Gauge (bar) 247 :I
Component Simulation———————— I =
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 297.4 :’

¥ Enable T/C Simualtion

OK I Cancel

Zynpua 13.1
ENGIME QUTPUT : CURRENT & REFEREMCE CONDITIONS
CYLINDER PERFORMANCE DATA
,m User:
Engine Speed {rpm) 53.2 Vessel:
Fuel Rack Position () 5. Unit

Total Fuel Consumption (kgih) 706.3 Engine Name:

6STOMC-C8

Correct for 95640 Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Output (kW) Engine S/N
ngine S/N:

Firing Pressure (bar) 73.8

Compression Pressure (bar) N/A

w
b
R b
e o
[ =

N
=
(X
-

bsfc (g/kWh:Reference Heating Value)

AJC: Air Temperature In (C) 47.8
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

Air Flow (kg/h)
Exhaust Flow (ka/h) 36089.6
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar) m
Cylinder Exhaust Temperature {C}
Turbine Inlet Temperature (C})
Turbine Outlet Temperature {C) CET R
Turbine Speed (rpm) P |
Exhaust Backpressure (mm\V) 35 il Close

2ynpo 13.2
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13.2.2. Amoteréopata [Ipocopoimonc yio to 25% tov optiov

Apyikd, yivetol elocaywyn g TIUAS TOL GopTiov yia To omoio {nreiton mpdPAeyn amd T0 AOYIGLUKO Yl
TIC OLAPOPES TOPAUETPOVS AglTovpyiog Tov Kivntpa. Emiong, yia 1o 25% tov goptiov gicdystal 1) Ty
MG KATOVAA®ONG KOLGIHoL Ommg oavth peTpinke otig Aoxiuég Ooldoong. Emiéyeton o
TPOGOOPICUOG TV dESOUEV@V Agttovpyiog amd TG AoKipéc GaArdoong Kot 1 gprion g Asttovpyiog
nwpocopoinong tov vreprAnpwt (Enable T/C Simulation) (Zyfpa 13.3). £ cuvéyeia, matodvtag OK
TPOKVTTOVV TO. OMOTEAECUOTO TNG TPOGOUOIMGTG Y10 TNV SOPOPETIKES TAPOUUETPOVS AELTOVPYIOG TOV

kwvnmpo (Eynpe 13.4).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 51.3 :‘ Ambient Conditions ‘
Engine Load (%) 25.0 :‘ Room Air Temperature (C) 25 :‘

Injection Timing (deg}) 2 :‘ Room Pressure (mbar) 1019.0 :‘
230 -
Fuel Rack Position (mm) 52.2 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 83?] :‘

Boost Air/Exhaust ‘
Options for Operating Data Source

0.36
[ Define Operating Data Manually Boost Pressure-Gauge (bar) :‘
¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 26.0 :‘

0.28
Component Simulation Exhaust Pressure-Gauge (bar) :‘
[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 9.9 :‘

|+ Enable T/C Simualtion

OK | Cancel
Zyipa 13.3
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation ’
Total Fuel Consumption (ko) Engine Name:
Power Output (KWW, 3943.3
Firing Pressure (bar)
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) 212.3 Correct for | BEEITIHN Reference Heating
- LHV Value (kcal/kg)

INLET SYSTEM S0
Scavenging Pressure-gauge (bar) 0.35 Correct

Scavenging Air Temperature (C) 25.2
AIC: Air Temperature In (C) 57.8
AJC: Pressure Drop {(mmW\V)
Air Filter Pressure Drop (mmWV) “
Air Flow (kg/h)
Exhaust Flow (ka/h)
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) e EE
Turbine Speed {(rpm) ﬁ
Exhaust Backpressure (mmWV) 12.3 Close

2ynpa 13.4

13.2.3. Amoteréopata [Ipocopoimonc yia to 50% tov optiov

Apyikd, oto mapdbupo g npocopoinorng “ENGINE OPERATING CONDITIONS” siodyetol n Tun
oV POopTiov Tov KvnThpa. Emiong, eiodyetal n avtictoryn Tun g Katavaimong kavcipov (Fuel Flow
Rate (kg/h)) amd tig Aokipéc Oardoons. Emdéyetal o Tpocdiopioioc Tmv dE00UEVOV AgtTovpyiog amd
11 Epyootaciokég Aokipég (Define Operating Data from Shop Tests) kot 11 ypnion g Aettovpyiog
nmpocopoiwong tov vaepmAnpwty (Enable T/C Simulation) (Xyfqpo 13.5). Ot vrolouneg mopaueTpot
Aertovpyiag mov gpeavioviar ato Tapdbupo kabopilovtor avtopaTe omd To AOYIGHIKO. TN GLVEXELD,
motovtag OK mpoxvmtovy ta amotelécpata g npocopoinong oto mapddupo “ENGINE OUTPUT:
CURRENT & REFERENCE CONDITIONS" mov a@opodv oTIC AETOVPYIKEG TOPAPETPOVS TOV
Kivntpo yia 10 50% tov poptiov (Xympa 13.6).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IT j Room Air Temperature (C) IT :I
Injection Timing (deg) |71 j Room Pressure (mbar) IW :I
Fuses Faeck Pyt (aam] IT 5 AIC Water Inlet Temp. (C) IT 4

Fuel Flow Rate (kg/h) I 1548 o

Boost Air/Exhaust |

——— Options for Operating Data Source ———— e .
[~ Define Operating Data Manually Boost Pressure-Gauge (bar) I : :I
[ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 301 :I

. . Exhaust Pressure-Gauge (bar) 0.98 :I
Component Simulation———————— I F
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 71.6 :I

¥ Enable T/C Simualtion

OK I Cancel

Syipa 13.5
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA
,m User:
Engine Speed {rpm) Vessel:
Fuel Rack Position () Unit
Total Fuel Consumption {(ka/h) Engine Name:
Power Output (k\)

Engine S/N:
Firing Pressure (bar) 975

Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value) 203.8 Correct for g 0 Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

MC: Air Temperature In {C)
AIC: Pressure Drop (mm\V) 109.7

Air Filter Pressure Drop (mm\V)
Air Flow (kg/h) 69547.4

et
iy

Exhaust Flow (ka/h) 712446

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)

Cylinder Exhaust Temperature (C}) 307.5

Turbine Inlet Temperature (C})

Turbine Qutlet Temperature (C) CET R
Turbine Speed (rpm) | 81955 | P |
Exhaust Backpressure (mm\V) 534 il Close

Zyhiua 13.6
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13.2.4. Amoteréopata IIpocopoioeng yia to 75% tov ®opTtiov

210 apykd mopdOvpo TS AEITOVPYING TPOCOUOIMGNG TOL AOYIGLUKOD YIVETOL EICOY®YN TNG TIUNG TOV
poptiov (Engine Load (%)). Eniong, yia tnv KoA0Tepn TPOGEYYION TOV THOV TOV AoKIndV Qaidcong
gloqyetol M TN g Katavaimong kavoipov (Fuel Flow Rate (kg/h)) omwg petpndnke otig Aokipég
Baidoong. Emdéyetar o mpocdiopiopds tav dedopévev Aettovpyiog and Tic Epyoctaciokés AoKipuég
(Define Operating Data from Shop Tests) kot 1 ypnon g AEITOVPYIOG TPOCOUOIOONG TOL
vrepminpot) (Enable T/C Simulation). Qg cvvéneia, dev yperaletar vo gieoyBodv to dedopéva Tov
aopovv otnv Beppokpacio cdpmong (Boost Pressure-Gauge (bar)), otnv mieon odpwong (Boost Air
Temperature (°C)), otnv micon tov oxetov e€oymyng (Exhaust Pressure-Gauge (bar)) kot otnv migon
petd tov otpofiro (Exhaust Back Pressure (mmW)) (Zyfpa 13.7). Ztn ocvvéxewn, motoviag OK
TPOKVTTOVV TO. OOTEAEGHOTO TNG TPOCGOUOIMONG OV OPOPOVV GTIG AELTOVPYIKEG TOPAUETPOVS TOV

Kivntipo yio 10 75% tov goptiov (Xympa 13.8).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 82.7 :‘ Ambient Conditions ‘
Engine Load (%) [5] :‘ Room Air Temperature (C) 52.3 :‘

Injection Timing (deg}) 0 :‘ Room Pressure (mbar) 1010.0 :‘
263 -
Fuel Rack Position (mm) 84.5 j AIC Water Inlet Temp. (C) j

Fuel Flow Rate (kg/h) 2388.3| :‘
Boost AirfExhaust ‘

Options for Operating Data Source G
[ Define Operating Data Manually Boost Pressure-Gauge (bar) o :‘

¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 34.9 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 1.64 :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 174.5 :‘
Iv Enable T/C Simualtion
OK | Cancel 'ﬁi
et ol
Zynqua 13.7
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: -:-
Simulation ’
Fuel Rack Position {-) 84.5 Unit: m
Total Fuel Consumption (ka/h) Engine Name:
Power Output (KWW, 12674.9
Firing Pressure (bar) 1343
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) 1884 Correct for | SETTVHM Reference Heating
- LHV Value (kcal/kg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) Correct
Scavenging Air Temperature (C)
AJC: Air Temperature In (C)
AJC: Pressure Drop {(mmW\V)
Air Filter Pressure Drop (mmWV)
Air Flow (kg/h)
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C) 3353
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) e EE
Turbine Speed {(rpm) ﬁ
Exhaust Backpressure (mmWV) Close

Zyipa 13.8

13.2.5. Amoteréopata [Ipocopoimonc yio 1o 90% tov ®optiov

Y10 mopabupo g mpooopoiwong “ENGINE OPERATING CONDITIONS” ewcdyetor n tiunq tov
poptiov tov kwntnpa. Emiong, eiodyeton n avtiotoyn T g katavdiwong kavcipov (Fuel Flow
Rate (kg/h)) and t1g Aokipég Oarhdoong e oTOYO TNV KAADTEPT SLVOTN TPOGEYYIOT] TOV UETPIUEVOV
TIUOV amd TNV Tpocopoimon. Emléyetar o mpocodiopiopds tov dedopévev Agttovpyiog amd Tig
Epyootaciaxég Aoxyég (Define Operating Data from Shop Tests) kai 1 ypfion g Aettovpyiog
nmpocopoiwong tov vaepmAnpwty (Enable T/C Simulation) (Xyfqpo 13.9). Ot vtolowneg mopapeTpot
Aertovpyiog mov gpeavioviar ato TapdBupo kabopilovtor avtopaTe omd To AOYIGHIKO. TN GLVEXELD,
matovtag OK mpoxvmtovy ta amotelécpata g npocopoinong oto mapddvpo “ENGINE OUTPUT:
CURRENT & REFERENCE CONDITIONS" mov a@opodv oTIC AETOVPYIKEG TOPAPETPOVS TOV
Kwnmpa ya 10 90% tov poptiov (Zynpa 13.10).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IT j Room Air Temperature (C) IT :I
Injection Timing (deg) If j Room Pressure (mbar) IW :I
Fuses Faeck Pyt (aam] W 5 AIC Water Inlet Temp. (C) IW 4

Fuel Flow Rate (ka/h) I 2960.5| j

Boost Air/Exhaust |

——— Options for Operating Data Source ————
I 2.41 =
[~ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 39.0 :I
. . Exhaust Pressure-Gauge (bar) 242 :I
Component Simulation———————— I F
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 246.5 :I

¥ Enable T/C Simualtion

OK I Cancel

Zynpua 13.9
ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA User:
Simulation
Engine Speed {rpm) 87.9 Vessel:
Fuel Rack Position (-) 94.8 Unit

Total Fuel Consumption (kgih) 2960.5 Engine Name:

6STOMCCS8
Compression Pressure (bar) N/A

bsfc {g/kWh:Reference Heating Value) 191.2 Correct for | MEITIWMN Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Output (kW) 154859 Engine S/N
ngine S/N:

Firing Pressure (bar)

RREEREE:

AJC: Air Temperature In (C) 175.7

MC: Pressure Drop (mmVy)

-
=]

Air Filter Pressure Drop (mm\V)
Air Flow (kg/h) 125047.5

Exhaust Flow (ka/h) 128047.0

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)

Cylinder Exhaust Temperature (C}) 357.6

Turbine Inlet Temperature (C})

Turbine Outlet Temperature (C) 2504

Save to File
Turbine Speed (rpm) 383.8 Print
Exhaust Backpressure (mm\V) il Close

2ynua 13.10
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13.2.6. Amoteréopoata [Ipocopoimenc yro to 100% tov @opTtiov

210 TopdBvpo TOL AOYIGLUKOD Y10 TNV TPOCOMOIMON TOV KIvNTipo YIVETOL E10AYWOYN NG TIUAS TOV
poptiov. Emiong, yi tv Kahbtepn Tpocsyyion tov TGV Tov Epyoctactokdv AoKiudv elodyetol M
T ¢ Katavalmong kavoipov (Fuel Flow Rate (kg/h)) omwg petpnionke otig Aoxipég Oaldoonc.
EmAéyeton 0 mpocdiopiopog tov dedopévav Aettovpyiag amod T Aokipég @ardoong (Define Operating
Data From Shop Tests) kot 1 ypfion tng Agitovpyiog mpocopoimong tov vrepminpmty (Enable T/C
Simulation) (Zyfpo 13.11). Xt cvuvéyelon TPOKORTOVYV TO OMOTEAEGLOTO TNG TPOCOUOIMONG TOL

aQPOPOVV OTIC AELTOVPYIKES TAPAUETPOLS TOV KivrTipa Yo To 100% tov poptiov (Eyqpe 13.12).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) 91.0 :‘ Ambient Conditions ‘
Engine Load (%) 100 :‘ Room Air Temperature (C) 344 :‘

Injection Timing (deg}) 0 :‘ Room Pressure (mbar) 1009.4 :‘
- 302 |-
Fuel Rack Position (mm) 1026 AIC Water Inlet Temp. (C) =

Fuel Flow Rate (ka/h) 3364.8 :‘

Boost AirfExhaust ‘
Options for Operating Data Source
2.80
[ Define Operating Data Manually EEp DR Semne (] :‘
¥ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 42.2 :‘
. . Exhaust Pressure-Gauge (bar) 247 :‘
Component Simulation
[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 297.4 :‘

|+ Enable T/C Simualtion

OK | Cancel
Zyijua 13.11
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation ’
Fuel Rack Positon () uni -
Total Fuel Consumption {kg/n} Engine Name:
Power Output (kW) 17675.6 _
Firing Pressure (bar) 156.2

Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value) 1904 CO[:‘K} for
INLET SYSTEM IS0
Scavenging Pressure-gauge (bar) .6 Correct

Scavenging Air Temperature (C)

Reference Heating
Value (kcal/kg)

]

=

AIC: Air Temperature In (C) 1954
AJC: Pressure Drop {(mmW\V)

Air Filter Pressure Drop {(mmWV)
Air Flow (ka/h) 140151.3

Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) e EE
Turbine Speed (rpm) ﬁ
Exhaust Backpressure (mmWV) Close

Zyipa 13.12

13.2.7. Amoteréopota [Ipocopoimenc yio to 110% tov @opTtiov

Apyikd yivetol Tpocdlopicrog TG TG TOL POPTIOL Yo To 0moiov {NTovvTaLl Ol TPOPAEYEIS YOl TIg
TOPOUETPOVG AEITOVPYIOG TOV KIVNTAPO KOl OVTIKOTACTOOT TNG TIUAG TNG KOTOVIA®ONG KOVGIHOL UE
v T mov petpninke xkotd v ddpkewn tv Ooldcciwv Aoxiudv. Emiong, emAéyeton o
TPOGOOPICUOG TV dedopévov Asttovpyiag amd Tig Epyootaciokéc Aokipég kol m ypnion g
Aertovpyiog mpocopoimong tov vrepminpmty (Enable T/C Simulation) (Zynpa 13.13). Xt cvvéyeia
TPOKVTTOVV TO. OTOTEAEGHOTO TNG TPOGOUOIMONG OV GPOPOVV GTIG AELTOVPYIKEG TOPAUETPOVS TOV

Kivnpa yo 1o 110% tov eoptiov (Zyqpe 13.14).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) I_‘I‘ID— j Room Air Temperature (C) IT :I
Injection Timing (deg) |71 j Room Pressure (mbar) IW :I
Fuel Rack Position (mm) IW j AIC Water Inlet Temp. (C) IT :I

Fuel Flow Rate (ka/h) I 3793 j

Boost Air/Exhaust |

——— Options for Operating Data Source ————
I 3.20 =
[~ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 45.9 :I
. . Exhaust Pressure-Gauge (bar) 2.86 :I
Component Simulation———————— I F
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 349.7 :I

¥ Enable T/C Simualtion

OK I Cancel

2ynpa 13.13

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS

CYLINDER PERFORMANCE DATA
Simulation

User:

Engine Speed {rpm) 93.9 Vessel:

Unit: MAIN_ENGINE
6STOMCCS8
Compression Pressure (bar) N/A

bsfc {g/kWh:Reference Heating Value) 197.0 Correct for | MEITIWMN Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Fuel Rack Position {-)

RE:

Total Fuel Consumption (kgih) 3793.0 Engine Name:

-
=]
)

n
(7]
-]

Power Output {K\W)

Engine S/N:
Firing Pressure (bar) 157.5

MC: Air Temperature In {C)
AIC: Pressure Drop (mm\V) 207.0

Air Filter Pressure Drop (mm\V)

Air Flow (kg/h) 156224.8

Exhaust Flow (ka/h) 159967.4
EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar)

(¥}
S

Cylinder Exhaust Temperature {C}

Turbine Inlet Temperature (C}) 419,

Turbine Qutlet Temperature (C) CET R
Turbine Speed (rpm) 12811.0 Print
Exhaust Backpressure (mm\V) ol Close

Zyjua 13.14
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13.3.Anoteréopata  Aoyiopikov  Xopic ™ Xpnon Ilpocopoimong
Yreprinpot)

2NV VIOTOPAYPAUPO CVTH TAPATIBEVTOL TO OTOTEAEGLATA TNG TPOGOUOIMONG OTTMOE TPOKVTTOVY OO TO
AOYIGLUKO KOOMDE Kot Ol avTIoTOlYEG GUVONKES AELTOVPYIiEC TOV YPNGLOTOMONKAY GTN TPOGOUOIWGT.
Emiong, n mpocopoimon mpayUatomoleital Kat yio Ty TEPIOYN YOUNA0D Goptiov, dniadn yio gopTia
TOV KNP kato ond 10 25% yuo ta omoia dev vmapyovv dabéoiueg petpnuéveg Tég.  Ta
amoteléopata  ovtd aflomolovviol ot GuvEXE Yo v yivel afloldynomn Tov  AOYIGUIKOD

TPOGOUOICNC.

13.3.1. Amoteréopata [Ipocopoimonc yio to 10% tov ®optiov

Y10 apywd mapdbupo tov Aoyiopikod (Eympa 13.15) yiveton 1 eiloaymyn Tov dedouévev To ool
YPNOUYLOTOLOVVTUL OO TO AOYICUIKO Y10l TNV €£0Y@YN TOV TEMKAOV OMOTEAEGUATOV TG TPOGOUOIMONG

EZympatog 13.16).

"Eto1, mpaypotonoteital gloaymyn g Tng tov goptiov tov kvntipa (10%) kon eilcaywyn e Tung
katavaiwong kavoipov (Fuel Flow Rate (kg/h)) vmoloyiopévn pe ypnom g ypapung téong yo v
avtiotoyyn toyvtnto. H ypapun tdong €xel oxedaotel pe Pfaon ta petpnuéva onueio tov AoKipumv
Bardoong (Kepdraro 7). Eniong siodyoviat o1 Tipég mov avtictoyobv o€ 10% tov @optiov yio Tov
KvnTipo OTmg ovTég VToAoYIoTKAY amd TIC EEIGMOELS TOV YPAUUDV TACEMS, KOl APOPOVY OTI| MiEoN
tov oépa capmoews (Boost Pressure-Gauge), ot Beppoxpacio tov aépa capmdcews (Boost Air
Temperature), otn mieon tov oxetov eaywyng (Exhaust Pressure-Gauge) kot otn mieong avtiBiwymg

petd tov vrepminpwt (Exhaust Back Pressure).

210 Zympa 13.16 ancikovilovtol To amoTEAEGLOTA TG TPOCOUOIMONG Y10 TIG O1BPOPEC AEITOVPYIKES
TOPAUETPOVS Yia opTio 10%. Ot mapapeTpot avtég givat:

e 1 ovvolk katavarloon kKavoipov (Total Fuel Consumption (kg/h))

e 1 1oy0g Tov kivnipa (Power Output (kW))

e 1 uéyom mieon kavong (Firing Pressure (bar))

1N €K KoTavailmon Kavoipov (bsfe (gr/kWh))
e 1 mieon chpwong (Scavenging Pressure-gauge (bar))
e 1 Oepuoxpacio capwong (Scavenging Air Temperature (°C))

e 1 7ieon Tov oyeTov e€aymyng (Exhaust Manifold Pressure-Gauge (bar))
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e 1 Bepuokpacio e£660v kavooepimv TV kKuAivdpwv (Cylinder Exhaust Temperature (°C))
e 1 Bepuokpacio kovoagpiov otny £i60d0 ToL VIepTANpwT (Turbine Inlet Temperature (°C))

e 1 mieon petd tov otpoPiro (Exhaust Backpressure (mmW))

ENGINE OPERATING CONDITIONS

Main Engine Data Induction/Exhaust

Engine Speed (rpm) | 22 -
o
|+ 3
4
il

Ambient Conditions ‘
4
e 4

Engine Load (%) Room Air Temperature (C)

Injection Timing {deg) Room Pressure (mbar)

Fuel Rack Position (mm) SUC Wasr L Tnen. e

Fuel Flow Rate (kg/h)

Boost Air/Exhaust ‘
Options for Operating Data Source
0.09
lv Define Operating Data Manually Boost Pressure-Gauge (bar) :‘
[ Define Operating Data from Shop Tests Boost Air Temperature (C) 40.3 :‘

Component Simulation
[~ Enable Fuel Rack Simulation

[

Exhaust Pressure-Gauge (bar)

Exhaust Back Pressure (mmyV)

[

[ Enable T/C Simualtion

OK | Cancel
2ynpa 13.15
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: “
Simulation ’
Total Fuel Consumption {ka/h) 4484 Engine Name:
Power Output (KWW, 18128
Firing Pressure (bar) 62.9
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) 2474 Correct for | EECETVH Reference Heating
- LHV Value (kcal/kg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C) m
MC: Air Temperature In {C) m
AJC: Pressure Drop {(mmW\V) m
Air Filter Pressure Drop (mmWV) m
Air Flow (kg/h)
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar) m
Cylinder Exhaust Temperature (C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m Save to File
Turbine Speed {rpm) m ﬁ
Exhaust Backpressure (mm\V) 29.0 Close

2ynpa 13.16

13.32. Amoteréopata [Ipocopoimonc yio to 15% tov ®optiov

ApyiKd, TPAYUOTOTOIEITOL EIGAYMYN TNG TIUAG TOV POPTIOL Yo TO 0moio {NTOvVIOL TO OMOTEAEGLOTO
TNG TPOCOUOIMOTNG YO TIC AEITOVPYIKEG TAPOUUETPOVS TOL Kvntipa. Emiong, €odyston n Ul g
KOTAVAA®GONG KOVGIHOV OT®G TPOKVTTEL amd TV €&iomon TG ypapung tdong (Xyipa 7.22). Xt
GUVEYELN EICAYETOL 1] TN TNG TtigoNG TOL 0épa adpwong (Boost Pressure-Gauge (bar)), n Oeppoxpaciog
tov aépa capworg (Boost Air Temperature (°C)), g nigong Tov oxetod e€aywyng (Exhaust Pressure-
Gauge (bar)) kot TG migong Tov kovcoepiov petd tov vrepminpot (Exhaust Back Pressure (mmW))
Eympa 13.17). Ot tipég avtég vworoyioTnkay and Tig eEICMOELS TOV YPOUUUOV TACEMS Yo PopTio 15%.
Té\og, TPOKVTTOLV TO ATOTEAEGLLOTO TNG TPOGOUOIMOTC TOL APOPOVV GTIG AEITOVPYIKEG TAPUUETPOVS

Tov KvnTipa Yo to 15% tov eoptiov (EZyqpa 13.18).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IT j Room Air Temperature (C) IT :I
Injection Timing (deg) |71 j Room Pressure (mbar) IW :I
Fuel Rack Position {mm) IT j AIC Water Inlet Temp. (C) I 257 :I

Fuel Flow Rate (ka/h) I 5793 j

Boost Air/Exhaust |

——— Options for Operating Data Source ————
I 0.14 5
[ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 40.8 :I
. . Exhaust Pressure-Gauge (bar) 041 :I
Component Simulation———————— I =
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 12.8 :’

[~ Enable TIC Simualtion

OK I Cancel

Zpipa 13.17

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

User:
Simulation Ser
Engine Speed (rpm) Vessel
Fuel Rack Position {-) 357 Unit: MAIN_ENGINE

Total Fuel Consumption (kgih) 579.3 Engine Name:

6STOMCCS8
Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value) 2267 Correct for g 0 Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Output (kW) Engine S/N
ngine S/N:

Firing Pressure (bar)

[
4]
5]
o
w

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

8
=-]

Air Flow (kg/h) 21857.7
Exhaust Flow (ka/h) 26176.3
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C})
Turbine Inlet Temperature (C})
Turbine Qutlet Temperature (C) m Save to File
Turine Spee rom) o] P |
Exhaust Backpressure (mmWV}) 12.8 il Close

2yijua 13.18
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13.33. Amoteréopata [Ipocopoimonc yio to 20% tov optiov

210 apykd mopdbvupo Tov AOYIGHIKOD TPOYUOTOTOLEITOL El00Y®YN TNG TWNG Tov eoptiov. Emiong,
EIOAYETAL 1] TIU TNG KATOVIAMOTG KOVGILOV OTTMC TPOKVTTEL Amd TV €EICMON NG YPOUUNG TAONS Yo
v Kotaviimon kavoipov (Eynpe 7.22) yu 10 20% TOoLv QOpTIOL TOL KIWVNTHPO. XTI GLVEXEWN
€10ayETOL 1] TN TNG Tieong Tov aépa odpwong (Boost Pressure-Gauge (bar)), n Oeppoxpaciog tov aépa
ocapwong (Boost Air Temperature (°C)), g mieong tov oyetod e€aywyng (Exhaust Pressure-Gauge
(bar)) ko g mieong Tov Kawacaepiov peTd tov vepmAnpmt (Exhaust Back Pressure (mmW)) (Zynpa
13.19) 6nmg vroloyiotnkay omd Tig ovTioToryeg EEICMOELS TOV YPOUUU®OV Tdcewc. 'ETol, mpokdmtovy Ta
OTOTEAECLOTO TNG TPOGOUOIMONG TTOV APOPOVV OTIG AEITOVPYIKES TOPUUETPOVS TOV KIVNTHPO Yol TO

20% tov poptiov (Zynpa 13.20).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) IT:‘ Ambient Conditions ‘

Engine Load (%) IT :‘ Room Air Temperature (C) ’? :‘
Injection Timing (deg) |71:‘ Room Pressure (mbar) ’W =
Fuel Rack Position (mm) IT:‘ AIC Water Inlet Temp. (C) 239 -

Fuel Flow Rate (kg/h) ?’06.3| :‘
Boost AirfExhaust ‘

Options for Operating Data Source 1550 :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 41.2 :‘

014 =
Component Simulation Exhaust Pressure-Gauge (bar) :‘
[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 0.0 :‘
[ Enable T/C Simualtion
OK | Cancel 'ﬁi
el o
Zyhipa 13.19
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: D
Simulation ’
Engine Speed {rpm) Vessel: . .
Total Fuel Consumption (ka/h) Engine Name:
Power Output (kW) 32451 _
Firing Pressure (bar) 72.0
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) 2177 Correct for | SETTVHM Reference Heating
- LHV Value (kcal/kg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) m Correct
Scavenging Air Temperature (C) m
MC: Air Temperature In {C) m
AJC: Pressure Drop {(mmW\V) m
Air Filter Pressure Drop (mmWV) m
Air Flow (kg/h)
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar) m
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m Save to File
Turbine Speed {rpm) m ﬁ
Exhaust Backpressure (mm\V) m Close

2ynua 13.20

13.3.4. Amoteréopara [Ipocopoiveng yia to 25% tov Poptiov

Yt0 apykd mapdBvpo g mpooopoiwong “ENGINE OPERATING SPEED” mpaypatomoleiton
€100y®YN NG TIUNG TOV PopTiov Tov Kivnthipa (Engine Load (%)) kot t¢ Katavaiwong kovcipov (Fuel
Flow Rate (kg/h)). Katomv, agov evepyomombei 1 SuvatdtnTa s100ymyng SEd0UEVOV AEITOVPYING Ao
tov ypnotn (Define Operating Data Manually), €iodyovtol ot Tipuég mov aviietoyyovv e 25% tov
PopTiov OTMG aVTEG peTpNONKaY oTig AoKipéG AaAAcong Kol Apopovy GTN TIECN TOV UEPH CUPDOEDS
(Boost Pressure-Gauge), ot Oeppoxpacio Tov aépa copnoemg (Boost Air Temperature), otn wieon tov
oyetov e&aymyng (Exhaust Pressure-Gauge) kot ot wieong avtiOiwyng petd tov vrepminpwtr (Exhaust
Back Pressure) (Xymqpo 13.21). Telikd, TPoKOTTOUV TO OTOTEAEGUOTO TNG TPOCOUOIMONG Yl TIG

S1APOPES AELTOVPYIKES TAPAUETPOVS TOV KivTipo (Zyqpe 13.22).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) I 57.3 :’ Ambient Conditions |
Engine Load (%) I 25.0 j Room Air Temperature (C) I 2r5 :I

Injection Timing {deg) I 2 j Room Pressure (mbar) I 1019.0 :I
I I 230 =
Fuel Rack Position (mm) 52.7 j AIC Water Inlet Temp. (C) :I

Fuel Flow Rate (ka/h) I 837 j

Boost Air/Exhaust |
——— Options for Operating Data Source ————
I 0.27 5
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I M5 :I
0.2 =
Component Simulation Exhaust Pressure-Gauge (bar) I :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 9.9 :’

[~ Enable TIC Simualtion

OK I Cancel

Zpipa 13.21

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

User:
Simulation ser
Engine Speed {rpm) 57.3 Vessel:
Fuel Rack Position {-) 52.2

Unit: MAIN_ENGINE
6STOMCCS8
Compression Pressure (bar) N/A

bsfc (g/kWh:Reference Heating Value) 2237 Correct for g 0 Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) - Correct

Scavenging Air Temperature (C)

Total Fuel Consumption (ka/h) Engine Name:

Power Output (kW) 37421 Engine S/N
ngine S/N:

Firing Pressure (bar)

)
= [}
e =~
=] =}

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

(=]
]
-

Air Flow (kg/h)
Exhaust Flow (ka/h) 38437.3
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C})
Turbine Inlet Temperature (C})
Turbine Qutlet Temperature (C) m Save to File
Turine Spee rom) o] P |
Exhaust Backpressure (mm\V) m il Close

Zyipa 13.22
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13.3.5. Amoteréopara IIpocopoioeng yia to 50% tov ®opTtiov

210 MPOTO 0TAd0 NG TTpocopoinong (EZyqpa 13.23) kabopiletor n TIUA TOL EOPTIOV TOVL KVNTHPO
(Engine Load (%)). Katomv, ywo v e€aymyn TIHOV 0G0 TO SLVOTOV TO KOVTE OTIG TPOYUOTIKES TUUEG
yiveTon gloaymyn g TG g katavdioong kavcipov (Fuel Flow Rate (kg/h)) onmg vroloyiotnke
amo Vv ypopuun téong. Emiong, emdéyetan o kabBopiopdg tmv dedopévav Aettovpyiag omd Tov ¥pNiot
(Define Operating Data Manually). 'Etot, ywa t1g Tipég Tov mediov “Boost Air/Exhaust” eicdyovrot ot
TIHEG TOV ATOTEAEGUATOV TV Oaldcciov Aokiumv. Xtn cvvéyela emAaéyoviog OK mpokdzmTovv ta
aroteléopata tng mpocopoimong (Zymqpe 13.24) yuo T1c S14popeg AEITOVPYIKES TOPOUETPOLS Yid
poptio 100%.

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) IT:‘ Ambient Conditions ‘

Engine Load (%) IT :‘ Room Air Temperature (C) ’T :‘
Injection Timing (deg) |71 o Room Pressure (mbar) ’W =
Fuel Rack Position (mm) IT :‘ AIC Water Inlet Temp. (C) 232 -

Fuel Flow Rate (kg/h) 1548 :‘
Boost AirfExhaust ‘

Options for Operating Data Source = :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 42.8 :‘

0.62 5
Component Simulation Exhaust Pressure-Gauge (bar) | :‘
[~ Enable Fuel Rack Simulation Exhonrst Back Pressure (mm) IT:‘

[ Enable T/C Simualtion

OK | Cancel
2ynpa 13.23
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ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: D
Simulation ’
Total Fuel Consumption (ka/h) Engine Name:
Power Output (KWW, 73847
Firing Pressure (bar) 945
Compression Pressure (bar)
bsfc (g/kWh:Reference Heating Value) 209.6 Correct for | SETTVHM Reference Heating
- LHV Value (kcal/kg)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) Correct
Scavenging Air Temperature (C) m
MC: Air Temperature In {C) m
AJC: Pressure Drop {(mmW\V) m
Air Filter Pressure Drop (mmWV) m
Air Flow (kg/h)
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar) m
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m Save to File
Turbine Speed {rpm) m ) ﬁ
Exhaust Backpressure (mm\V) [} Close

Zyiiua 13.24

13.3.6. Amoteréopara [Ipocopoiveng yio to 75% tov ®optiov

Apyikd, oto mapdbupo “ENGINE OPERATING CONDITIONS”(Zyipe 13.25) yivetor n eio0yoyn
0edoUEVOV £TGL MOTE VO TPOKDWYOLV TO TEAIKA OTOTEAECUOTH TPOSOUOIMOTG oV gueovilovial 6To
napdBbvpo “ENGINE OUTPUT: CURRENT & REFERENCE CONDITIONS”(Zyfqpa 13.26). 'Etot,
TPAYUATOTOEITOL  ElGQY®Y| TNG TWNS Tov Qoptiov Tov Kivnmnpa (75%) Kol lcoywyn G TIUNG
katavaiwong kavcipov (Fuel Flow Rate (kg/h)). Eniong eiodyovtal ot Tipég mov avtiotoyovv og 75%
TOV QOPTIOV OT®G aVTEG HeTpRONKOV oTig Aokipég GaAdoong Kol aopody  GTN TEST TOL 0P
copnoeng (Boost Pressure-Gauge), otn Oegpuoxpacio tov aépa capoceng (Boost Air Temperature),
ot mieon tov oyetov efaywyng (Exhaust Pressure-Gauge) kot otn mieong avtiBlwymg petd tov
vrepminpot) (Exhaust Back Pressure). Xto Zynpe 12.32 amewovilovtol To OmoTEAéOUATO TNG

TPOGOUOIMGONC YO TIG SIUPOPES AEITOVPYIKES TOPAUETPOVS Yo PopTio 75%.
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IT j Room Air Temperature (C) IT :I
Injection Timing (deg) IT j Room Pressure (mbar) IW :I
Fuel Rack Position {mm) IT j AIC Water Inlet Temp. (C) I 26.3 :I

Fuel Flow Rate (ka/h) I 2388.3 j

Boost Air/Exhaust |

——— Options for Operating Data Source ————
I 1.63 5
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 43.6 :I
I 14 =
Component Simulation Exhaust Pressure-Gauge (bar) :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 174.5 :’

[~ Enable TIC Simualtion

OK I Cancel

2yijua 13.25

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS
CYLINDER PERFORMANCE DATA

User:
Simulation Ser
Engine Speed (rpm) Vessel
Fuel Rack Position {-) 84.5 Unit: MAIN_ENGINE

Total Fuel Consumption (kgih) 2388.3 Engine Name:

6STOMCCS8
Compression Pressure (bar) N/A

bsfc (g/KWh:Reference Heating Value) 189.4 Correct for | INEITIW Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Power Output (kW) 126111 Engine S/N
ngine S/N:

Firing Pressure (bar) 131.8

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

Air Flow (kg/h) 99399.4

Exhaust Flow (ka/h) 101721.4
EXHAUST SYSTEM

Exhaust Manifold Pressure-Gauge (bar) 1.42

II

Cylinder Exhaust Temperature {C}
Turbine Inlet Temperature (C})

Turbine Outlet Temperature {C)

Save to File
Turbine Speed (rpm) Print
Exhaust Backpressure (mm\V) 1745 il Close

¥
]

2yijua 13.26
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13.3.7. Amoteréopata IIpocopoioeng yia 1o 90% tov ®opTtiov

INa va yivet n e€ayoyn TOV omOTEAECUATOV TNG TPOCOUOI®oNG O0nd TO AOYIOUIKO TPEMEL vl
TpayHaToTomOel elcaywyn TOV TOPAUETP®Y Aertovpyiog Tov Kivntipa. Ot mopduetpot ovtég ivor n
T tov eoptiov tov kvntipo (Engine Load (%)). Emiong, yio v kaAdtepn TPOocEyylon TV TIUOV
tov Epyootociokdv Aokipumv glodyeton n T g Katavaioong kavoipov (Fuel Flow Rate (kg/h)).
X1 ovvéyela, emAEyeTal o KaBopiopog tav dedopévev Aettovpyioag amd tov ypnotn (Define Operating
Data Manually) xor ywo tic Tipég tov mediov “Boost Air/Exhaust” ecdyovior otv Tiéc Ttov
arotelecudtov tov Qordociov Aokiuav (Zyqpe 13.27). Télog, TPOKVTTOLY TO OTOTEAEGLOTO TNG
TPOGOLOIMOTG TOV APOPOVV GTIG AEITOVPYIKEG TAPOUETPOVG TOV KIVNTHPO Yo T0 75% TOL (QOpTiov

ZyMpa 13.28).

ENGINE OPERATING CONDITIONS it |

Main Engine Data Induction/Exhaust

Engine Speed (rpm) IT:‘ Ambient Conditions ‘

Engine Load (%) IT :‘ Room Air Temperature (C) ’T :‘
Injection Timing (deq) lfj Room Pressure (mbar) ’W =
Fuel Rack Position (mm) IW:‘ AIC Water Inlet Temp. (C) 286 -

Fuel Flow Rate (kg/h) 2960.5 :‘
Boost AirfExhaust ‘

Options for Operating Data Source S :
Iv Define Operating Data Manually Boost Pressure-Gauge (bar) ' :‘

[~ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 441 :‘

Component Simulation Exhaust Pressure-Gauge (bar) 2'[]9' :‘

[ Enable Fuel Rack Simulation Exhaust Back Pressure {mmw) 246.5 :‘
[ Enable TIC Simualtion

OK | Cancel
Zyijua 13.27
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Compression Pressure (bar) N/A

bsfc (0/kWh:Reference Heating Value)

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS @
CYLINDER PERFORMANCE DATA User: -:-
Simulation ’
Fuel Rack Positon () uni -
Total Fuel Consumption {kg/n} Engine Name:
Power Output (kW) 15500.3 _
Firing Pressure (bar) 154.0

Correct for 9564.0 Reference Heating
LHV Value (kcal/kg)

INLET SYSTEM

]

3

(5]

Scavenging Pressure-gauge (bar)
Scavenging Air Temperature (C)
MC: Air Temperature In {C)

AJC: Pressure Drop {(mmW\V)

Air Filter Pressure Drop {(mmWV)
Air Flow (ka/h) 129294.7

Exhaust Flow (ka/h)

IS0
Correct

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Qutlet Temperature (C) m e EE
Turbine Speed (rpm) m E
Exhaust Backpressure (mmWV) Close

2ynua 13.28

13.3.8. Amoteréopara [Iposopoiveng yia to 100% tov @opTtiov

INa 100% tov eoptiov TOL KIvNTHPO, YIVETAL EIGAY®YN TOV TILOV TG Beprokpaciog cdpmong, g

mieon odpwong, NG TEONS TOL OYETOV TV KLAMVOp®V Kol Tng mieong avtibyng petd Ttov

vepminpot (Zyqpoe 13.29). Emiong swodystor xor m T NG KATOVAA®GONG KOLGILOL OT®G

vroAoyiotnke amd TV ypauun tadonc. ‘Etol, mpoxdntovv to amotedéopata Tng Tpocopoioong (Zyfqpna.

13.30).
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ENGINE OPERATING CONDITIONS |t |

Main Engine Data————— | 7 Induction/Exhaust

Engine Speed {rpm) IT :’ Ambient Conditions |

Engine Load (%) IW j Room Air Temperature (C) IT :I
Injection Timing (deg) IT j Room Pressure (mbar) IW :I
Fuel Rack Position (mm) IW j AIC Water Inlet Temp. (C) IT :I

Fuel Flow Rate (ka/h) I 3364.8 j

Boost Air/Exhaust |
——— Options for Operating Data Source ————
I 2.93 5
[¥ Define Operating Data Manually Boost Pressure-Gauge (bar) :I
[~ Define Operating Data from Shop Tests Calc. “ Boost Air Temperature (C) I 44.4 :I
2.6 -
~— Component Simulation Exhaust Pressure-Gauge (bar) I 5| :I
[” Enable Fuel Rack Simulation Exhaust Back Pressure (mmwV) I 297.4 :’

[~ Enable TIC Simualtion

OK I Cancel

Zyipa 13.29

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS

CYLINDER PERFORMANCE DATA
Simulation

User:

Vessel:

Unit: MAIN_ENGINE
6STOMCCS8
Compression Pressure (bar) N/A

bsfc {g/kWh:Reference Heating Value) 189.7 Correct for | MEITIWMN Reference Heating
LHV Value (kcal/kg)
INLET SYSTEM
1SO |
Scavenging Pressure-gauge (bar) Correct

Scavenging Air Temperature (C)

Engine Speed {rpm)

Fuel Rack Position {-)

Total Fuel Consumption (kgih) 3364.8 Engine Name:

Power Output (kW) 17734.0 Engine S/N
ngine S/N:

Firing Pressure (bar)

- -
= =
] ]
=1 =

MC: Air Temperature In {C)
MC: Pressure Drop (mmVy)

Air Filter Pressure Drop (mm\V)

Air Flow (kg/h) 153830.8
Exhaust Flow (ka/h) 157135.9
EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature (C})
Turbine Inlet Temperature (C})
Turbine Qutlet Temperature (C) m Save to File
Turine Spee rom) o] P |
Exhaust Backpressure (mmWV}) il Close

Syiiua 13.30
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13.39. Amoteréopoata [Ipocopoimenc yio to 110% tov @opTtiov

Apyikd, yio 110% tov @optiov Tov Kivntipa, YIVETol El60ymYT| TOV TH®V TG BEpLoKkpaciag odpmong,
m¢ mieon odpwong, TS TECNE TOV OYETOV T®V KLAIVOp®V Kol NG mieong oavtiBiyng petd Tov
vrepminpot (Eympa 13.31). Ou tipég avtég vmoAroyiokay and Tig €£lIOMOEIC TOV AVTIGTOLY MOV
YPOpU®V Tacewc. Emiong siodyetonl kot n T tng katoviAmong Kovoipov. Telkd, mpokdaTovy ta

amoteléopata g Tpocopoinong (Zympa 13.32).

ENGINE OPERATING CONDITIONS |t |

Main Engine Data Induction/Exhaust

Engine Speed {rpm) 93.9 :‘ Ambient Conditions ‘
Engine Load (%) 110 :‘ Room Air Temperature (C) 35.2 :‘

n 1[][]8-8 =
Injection Timing (deg) 1 :‘ Room Pressure (mbar) j
Fuel Rack Position (mm} 111.0 :‘ 4 Jaiar et it :‘

Fuel Flow Rate (kg/h) 3793 :‘
Boost AirlExhaust ‘

Options for Operating Data Source
3.59 5
lv Define Operating Data Manually Blishiizealinl dolil :‘

[ Define Operating Data from Shop Tests Calc. Boost Air Temperature (C) 44.6 :‘

3.3 =
Component Simulation Exhaust Pressure-Gauge (bar) | :‘
[ Enable Fuel Rack Simulation Exhaust Back Pressure (mmWV) 350.3 :‘

[ Enable T/C Simualtion

OK | Cancel
2yijua 13.31

172



Ilpocopoiwen Acirovpyixiic Zoumepipopdag Aixypovov Navtikot Kivytijpa Ntiield ue Baon tig
Epyocraciarés Aoxués kot tis Aokués Oaldoong ue ‘Eupaon ora Xaunid Poptia

ENGINE OUTPUT : CURRENT & REFERENCE CONDITIONS

CYLINDER PERFORMANCE DATA User:

Simulation
Engine Speed {rpm) Vessel:
Fuel Rack Position (-) | 1110 | Unit:
Total Fuel Consumption {ka/h) Engine Name:
Power Output (kW) Engine S/N:
Firing Pressure (bar) :
Compression Pressure (bar)
bsfc (g/KWh:Reference Heating Value)

INLET SYSTEM IS0

Scavenging Pressure-gauge (bar) Correct
Scavenging Air Temperature (C) m
MC: Air Temperature In {C) m
AJC: Pressure Drop {(mmW\V) m
Air Filter Pressure Drop (mmWV) m
Air Flow (ka/h) 180440.5
Exhaust Flow (ka/h)

EXHAUST SYSTEM
Exhaust Manifold Pressure-Gauge (bar)
Cylinder Exhaust Temperature {C)
Turbine Inlet Temperature (C)
Turbine Outlet Temperature {C) m
Turbine Speed {rpm) m
Exhaust Backpressure (mmWV) 350.3

Correct for 9564.0
LHV

G570MC-C8

|y

Reference Heating
Value (kcal/kg)

Save to File

Print

Close

2yijuao 13.32

13.4. Lvykprrucn) ASworoynon Hpopréyewv Ilpocopoineng kot Metpnuévov

Twpov ané Tig Aoxkipég Oaiaocong

Ymv Hapaypago 13.4. npoypatomoteitoar a&loAOYNON TOV OTOTEAECUATOV TNG TPOGOUOIMONG Yol TIG

S1AQOPES TAPAUETPOVS AEITOVPYIOG TOL KvnTNpa OTw¢ avtd ansikoviletol oty Hapaypago 13.2 o

oty Hapaypaeo 13.3 oe oyéon pe T1g avtiotoyeg TIHES TV AOKIUGY Oaldoons. XTo SloypapLUoTo

eUeavifovtol Kot To amoTEAEGLLOTO TG TPOCOUOLDCTG TOL GPOPOVY GE POPTIO TOV KIVNTHPA KAT® TOL

25% evd mpaypoTomoleital 0E0AOYNo TG TPOPAETTIKAG TKOVOTNTOS TOV AOYICUIKOD Y0 OLTH TNV

meproyn]. Ot mopdueTpol Aettovpyiog TOL KWVNTHPO Yo TIG OTOIEG TPAYHOTOTOEITAL 0EI0AGYNOT TOV

AoylopikoD etvar ot akoAovbec:
B H 1oy0g Tov Kivntipa
H péyiom mieon xadong
H 6eppoxpacio €£650v TV Kavcaepiov TV KLAIVIp®V
H mieomn tov oyetov e&aymyng Tov Kavoaepiov

H taydtra tov vrepnAnpm

H 6eppoxpaocio kavcaepiov otny €16000 TOV LIEPTANPWOTY
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B H 6eppokpocio kavoaepiov HETA TOV VIEPTANPOTY
B H ntoon nieong oto yoyeio aépa
B H 6eppokpacio 10660v 0pa 6TO Yoyeio oépa
B H Oeppoppokpocio cipmong
B H nicon cdpwong
B H &5 Katavaloor Kovoipov
25000
20000 ——
E 15000 f
El == calculated using T/C
H / simulation
2
o No T/C simulation
c
£ 10000
3
{ @ sea trial(measurement)
5000
1
0
20 40 60 80 100
speed(rpm)

2ynua 13.33: Metafoln ¢ 10yD0og T00 KIVITHPO. GOVAPTHOEL THG TOXDTHTOS TEPIGTPOPHS TOV KIVHTHPO. ATTO TIG

Aokiés Oalaoons kot 10 AOYIGUIKO TPOCOUOIWTNHS
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200

180

160 —

140

120

== calculated using T/C
simulation

/ & sea trial(measurement)

60 A No T/C simulation

100

80

firing pressure(bar)

40

20

20 40 60 80 100
engine speed(rpm)

Zynua 13.34: Metaflols the uéEyiotne Tieons KODONG GUVAPTHOEL THS TOYVTHTOS TEPIGTPOPHS TOV KIVITHPO, ATO TIG

Aokipés Oaldoons kot 10 A0YIGUIKO TPOGOUOIWTHS

450,00

400,00
350,00 A
300,00

250,00

=—@—sea trial(measurement)

200,00 == calculated using T/C
simulation

150,00

==fe=No T/C simulation

exhaust gas temperature(°C)

100,00

50,00

0,00
20,00 40,00 60,00 80,00 100,00
engine speed(rpm)

Zyfpua 13.35: Metafoly ¢ Ospuorpacioc e€000v KavoaEPiV TV KDAIVOPWY COVOPTHOEL THE TOXVTHTAS

TEPIOTPOPNS TOV KIVHTHPO. oo Ti¢ Aokiués Oaldoons kai 1o Aoyiouiko Tpocouoiwons
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2,5
== calculated using T/C
simulation
2
==fe==No T/C simulation
1,5

@ sea trial(measurement)

1
MoAuwvupLkn (sea
trial(measurement))
0,5

0 T
20 40 60 80 100

engine speed(rpm)

exhaust manifold pressure(bar)

Zyfpua 13.36: Metafoly ¢ mwicons tov oyetod eCaywyns ovVopPTHOEL THS TOYVTHTOS TEPLTTPOPHS TOV KIVHTHPA OTTO

g Aoxiués Ooldoons kat To0 LoyLouixd Tpocouoiwons

14000

12000

10000

8000

== calculated using T/C
simulation

6000

/ @ sea trial(measurement)
4000
€

2000

turbocharger speed(rpm)

20 40 60 80 100
engine speed(rpm)

Zynua 13.37: Metafloln e toyDTHTOS DTEPTANP T COVOPTHOEL THS TOYDTHTAS TEPLOTPOPHS TOV KIVATHPO. OTTO TIG

Aokiés Oalaoons kot 0 AOYIGUIKO TPOCOUOIWTNHS
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400 Aj
A A =

A I\/ 12K

w
g
Y
[

300

== calculated using T/C
simulation

250

200 & sea trial(measurement)

A No T/C simulation

temperature before turbine(°C)

[uny
o
o

(%
o

o

20 40 60 80 100
engine speed(rpm)

Zynpa 13.38: Metafoly e Oepuokpacios kavoaepiov oty €i6000 TOL VIEPTANPWTH GOVOPTHOEL THS TOXVTHTAS

TEPIOTPOPNS TOV KIVHTHPA oo Tig Aokiués OaAdoons Kal 10 AoYLouiKd TPoGouoiwons

350

300

250 t '-n...._

200

=@=>sea trial(measurement)

150

== calculated using T/C

simulation
100

temperature after turbine(°C)

50

20,00 40,00 60,00 80,00 100,00
engine speed(rpm)

Zyfpua 13.39: Metafoln g Ocpuorpacioc kavoaepion UETA TOV DIEPTANPWTH GOVOPTHOEL THS TAYDTHTOS

TEPIOTPOPNS TOL KIVHTHPa om0 Ti¢ Aokiués Ooldoons kai 1o Loyiouiko Tpocouoiwons
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250
— 200 o
(=3
<
£
£
s
2 150
o
§ ——calculated using T/C
A simulation
g
g 100 @ sea trial(measurement)
)
o
(8]
® 50

0
20 40 60 80 100
engine speed(rpm)

Zyfua 13.40: Metafols tg mTong TEGNS GTO WOYEIO GEPO. CVLVOPTHOEL THS TOYVTHTOC TEPIOTPOPHS TOV KIVITHPO.

omo g Adoxyués Oalaoons kot 10 AoyiouIKo TPOTOUOIWTHS

250
— 200
&
z
2
o
Ggl_ 150
] == calculated using T/C
® simulation
c
'q:) 100 @ sea trial(measurement)
©
o
(%]
® 50

0
20 40 60 80 100
engine speed(rpm)

Zynua 13.41: Metafoly e Oepuorpaciog 160000 aépo. TO WOYEIO 0EPA GOVOPTHOEL THS TOYVTHTAS TEPLTTPOPHS

70V KiviTipo. oo Tig Aokiués Oalaoons kol to AoyiouiKo mpooouoiwons
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50

N
[

—

N
o

w
w

:
\

=—@=—sea trial(measurement)

N
o

== calculated using T/C
simulation

[uny
v

scavenging air temperature(° C)
N
(9]

10

20,00 40,00 60,00 80,00 100,00
engine speed(rpm)

yfua 13.42: Metafols g Ospuorpacioc oopmwaons cOVapTHoEL TS TOYDTHTOS TEPIOTPOPHS TOV KIVHTHPO, A0 TIG

Aokipés Oaldoons kot 10 A0YIGUIKO TPOGOUOIWTNS

3,5

2,5 y

== calculated using T/C
simulation

1,5
/ @ sea trial(measurement)
1

e

20 40 60 80 100
engine speed(rpm)

scavenging air pressure(bar)

Zynpa 13.43: Metafoly g mieons oopwaons oovaptioeL TS ToyOTNTAS TEPIOTPOPTS TOV KIVHTHPA Or0 TIG AOKIUES

Oalaoons kot to Aoyiouiko mpooouoiwaons
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290,00

270,00

250,00

230,00

@ sea trial(measurement)

210,00 Q_ — M calculated using T/C simulation
No T/C simulation

BSFC (G/kWh)

190,00 N

170,00

150,00
20,00 40,00 60,00 80,00 100,00

engine speed(rpm)

Zyfpua 13.44: Metafols ¢ €101KNG KATOVAAWGNS KODOIUOD GOVAPTHGEL THS TAYDTHTAS TEPIOTPOPHS TOV KIVHTHPA

ano g Aoxués Oolaoons kot 10 L0YIoUIKO TPOCOUOLWTHS

[Mopatnpdvrag ta Zynpate 13.31 fog 13.44 unopodue va e&dyovpe Ta akdAovBa amoteAéouata yio

TNV dUVATOTNTA TPOGOUOIMGCNC TOV AOYICGUIKOV:

Ocov agpopd Ta amoTEAEGUATE Y10 TNV oY1 TOL KIVITHPA 1 SLVATOTITO TPOGOUOIMGNG TOV AOYIGHLKOD
Aertovpyel TOAD Kok KaO®OG T0 ATOTEAEGIOTA TG CLUTITTOVV UE OVTA TOV UETPNUEVOVY TIUGOV. Emtiong,
0 AOYIGUIKO AEITOVPYEL IKOVOTOMTIKA GTNV TEPLOYT] TOV Younimv eoptiov.To idto woyvetl Kot Yo v

péylotn mieon Kavong.

Ocov apopd v Bepuokpacio €£600V TV Kavoaepiov TOV KLAIVOPOV, Yo TO, ATOTEAECUATH TOV
AOYIOUIKOD TTOV TPOEKLYAV LLE ¥PNOT TNG TPOGOUOIMONG TOV VIEPTANPAOTN 1oYVEL OTL:
e [ @optia Tov KVNTNPA KAT® TOV 50%, TO AOYICUIKO VTOEKTIUA TIC UETPNUEVEG TILES KOTA
T000GTO TOL KupaiveTon and 7% Aewg 1%.
e T goptio Tov KvnTpo dve tov 50%, TO AOYIGLUKO VLREPEKTULA TO OTOTEAEGUOTO TV
Baldoolov AOKIUOV Kol 1 LEYIGTY TOGOCTINN S1opopd Tovg gival 10%.
Mo to amoteAéoOTO TOV AOYIGUIKOD TOL TPOEKLYAY KAVOVTOG XPTOT) TOV UETPNUEVAOV TIUAV Y0l TOV

VIEPTANPAOTN 1O0YVEL:
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e T goptia tov kvntipa ard 20% éwg 70%, Ta AMOTEAEGOTO TOV AOYIGUIKOV VAEPEKTILOVY
vt TV Aokipuov O@arldoong Katd T1060oto 7%.

e T goptia tov Kvnmpa Gveo oL 70%, TO AOYICUIKO LIOEKTIE TIG METPMUEVES TIEG KOTA
1060010 10%

e T goptia kbdtw tov 20%, M Tpocoupol®oT dev Asrtovpyel KOAG KoODG VLTEPEKTIUE TO

OTOTELECUATO, KOTA TOGOGTO 25%.

Ocov agopd v mieon tov oxeTov £EAY®OYNG, M TPOCOUOIWOoN Aettovpyel wkavomomTikd. Emiong,

TopOTNPEITAL OTL divel aEIOTIOTO ATOTEAEGILOTO KOL Y10 TA YOUNAG QOPTio AEITOVPYIG TOV KIVNTHPA.

To oamoteAéouato TG TPOGOUOIMONE TOL AOYIGHIKOD &ivar TOAD KoAd OGOV a@opd TV mieon Tov
oyetov e&aywync. 'Etot, n kopumdAn g HeTafoing g mtieong tov 0xetod e&aymyng CUUTIMTEL LE QLTY|
tov Epyoctactokdv Aokipdv 6e 6A0 10 £0pog poptiov tov Kivnipa. H mpocopoimon Aettovpyel Tohd

KaAd divovtag agldmoTo OTOTEAECUATO KoL Y10l TNV TAVTITO TOL VITEPTANPMTH.

Ocov agopd v Bepupokpacioe €6060V TOL KOVCOEPIOL OTOV VREPTANPMTN, Ol TWEC TOV
OTOTEAECUATOV TNG TPOGOKOIMONG, TOV TPOEKLYOV LLE YPNOT| TNE TPOGOUOIMONG TOV VIEPTANPWTY,
Bpickovtol ToAD Kovtd g oTd Tov PeTpOnKay Katd TNV d1dpkela Twv SoKIUdv Ourdoons. H péyiom
T0GooTio O10popd eVTOTILETOL Y10 POPTin KAT® TOL 75% Ko eKTidTon 670 4%.
Ocov apopd To omoTEAEGUATO TNG TPOCOUOIMONG, XWPIG TN YPNON TPOSOUOIMGTG TOV VIEPTANPMTY
Loy VEL:
B [w eoptio k4t T0L 20%, M TPOGOUOIWOT VIEPEKTIUE TIC UETPNUEVEG TIES TV AOKIL®OV
®aAidoong katd 1060616 20%.
B T poptia kivntipo ov Eekvovv and 20% ewg 75%, 10 Aoyiopukd mpoPAémel T petoffoin
TOV TILOV.
B [ goptia dve tov 25%, Ot TIHEG TNG TPOGOLOIMONG Elval IKPOTEPES OO QVTES TV AOKIU®V

Kot 1ocooto 12%.

To amotehéopata TG TPOGOUOIMONG Yo, TNV BEpUOKPAGio TOV KOVoOEPIOL UETA TOV VIEPTANPOTH

npoceyyilovv oD KaAd ta avtictoya anoteAéopata Tov Epyoctactokdyv AoKipumy.

H mpocopoimon Aettovpyel tkavomointikd 66ov a@opd To, ATOTEAEGLOTA TG TTMOCNG TIECC LETA TOV
VIEPTANPOTY], TNV TTAOCT TieEoN 6TO0 Yoyeio agpa Kot TNV Beplrokpacio 16050V aEpa GTO YLYEIO aéPaL.
INa to Tapandve peyédn mapatnpeitol COUTTMOOT TOV AMTOTEAEGUATOV THG TPOGOUOIMONE LLE OVTA TOV

Epyoctaciokdv Aokipmv.
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Ocov apopd v Beppoxpacio ApmONS, T0 AOYIGHIKO EKTIHA 0EIOTIOTO OTOTEAECUATO, Y10, POPTIO TOV
Kivnpo dve tov 90%. o to vTdloto gVPOg POPTIOL 01 TIUEG TNG TPOSOUOIMANG Eival HIKPOTEPES
amd avtéc tov petpnoewnv kKatd 40%. To yeyovog avtd opeiletor o pn opBn extiumon g

OTOJOTIKOTNTOG TOV YVYEIOL POl

H Aertovpyia mpocopoimong Tov Aoyiokov Aeitovpyel KaAd 060V aQopa TNV mieon cipmong Kabmg 1

KOUTOAN OV apopd oTig Epyootaciakég AoKIUEG GUUTITTEL Ll 0LTH TNG TPOGOUOIMOTG.
Téloc, 660V aopa TNV £101KN KUTAVAAWDGCT KAVGILOV, TO AOYICUIKO Aettovpyel ikavoTomTikd divovtag

0EOMOTO, OTMOTEAEGLLATO Y10 LEPLKO KO Y10 TANPEC POPTIO UE TIG OUPOPEC TOV OMOTEAECUATOV TNG

TPOGOUOIONG 0o TIG LETPNUEVES TILEC VO unv Eemepvouv 10 1.5%.
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14. AHOTIMHXH AITIOTEAEXMATQN-XYMIIEPAXMATA

2N mopovca epyocion EYVE Lo TPATY SEPEVVNOT TOL APOPA GTI AELTOVPYi EVOG 2-YPOVOL VOVTIKOD
KWWNTpo 6€ cuvONKeg YOUNAOD QopTiov (Kot Gpo TOYDLTNTOG TEPIGTPOPNG) COLPMOVO LE TIV OpYN TOV
Slow Steaming Concept. Zkomdg TNG CUYKEKPLUEVNG TEXVIKNG €lval O TEPLOPIGHOG TG KATOVAADGNGS
Kavcipov oOtav ovt) exepoactel oe tn/mile. T'la 10 okomd avTd YPNCOTOONKE AOYICUIKO
TPOGOUOImoNG VALTIKOV Kvntp®v NTlel T0 omoio TPV €PUPLOCTEL OTN TEPLOYN] TOV YOUNADY
eoptiov afloloyndnke 6cov apopd otn mpoPAentikny Tov wovotnta. H a&loddynon Pacictnke ot
oUYKPLON U amoTeléopata SOKIUMY ToL TpaypatoromOnkav oto gpyoatdoto (Shop Tests) kot ev TA®

(Sea Trials).

[pog avt ™ xatedOBvvon mpaypatonomdnke aviilvuorn TV KOPLI®V TPOKANCEMV TTOV KOAEiTOL Vo
OVTIUETORIOEL M TEYVIKN] KOWOTNTO KOl Ol KOTOUGKELOOTEG OGOV 0(QOpO TO TEPPAAAOV Kol TIG
AETOVPYIKEC TAPAUETPOLS TOV KvnThpa. 'Eva Bacikd mpofinue otn mepintmon avty eivar 11 eAATG
YV®OGT 0G0V aQOpa OTIC GUVONKEG AEITOVPYIOG TOV KIVNTHP®V OTY| TEPLOYN TOV YOUNADY TAYLTHTOV
TEPIOTPOPNG OMA Tieon chpmaong, Beppokpacio aépa, Tapoyn KOVGIHOL KAT 0AAG Kol TOV TOPAUETPOV
OV POPOLY GTN AETOVPYIKY] GVLUTEPLPOPAE Tov. Ot TWEG OVTEG EIVOL OTOPOITNTEG YO, VO YiVEL
TPOCOUOIMGT TNG Acttovpyiog Tovg Kot va diepeuvn el  Asttovpyikn tovg cuopmepipopd. Ilpog avtn ™
katevBuvon €ywve emelepyacia TEPALATIKOY OEOOUEVOV KOl TPOGdlopicOnkoy ot Kapmolee tdomng
HECH TV OTolmV €yve TPOCIOPIGUAC GLVONKAOV ActTovpYyiag 68 YOUNAL QOPTIO TOV GTI GLVEXELD
a&lomomOnkay omd AOYIOUIKO TPOCOUOI®ONG Yo T UEAETN TNG AELTOLPYING O TEPLOYN YOUNADYV

TOYLTNTOV TEPLOTPOPTC.

Apyikd, mpocdlopictnkay ot e£IGOOELS TOV YPOUUDV TAGEMS Y10 TIC AEITOVPYIKEC TAPAUETPOLS TOV
KWWITAPO. CUVOPTNGEL TG TAYDTNTOG TEPIOTPOPNG TOV. XTI GUVEXELW, KAVOVTOG YPNOoN  AOYIGHIKOD
TPOGOUOIMONC TPOCOOPIGTNKOY Ol OVTIOTOUYEG YPOUUES TAOMNG Yo TIC OLAPOPES AELTOVPYIKEG
TopoUETPOLG TOL Kivnipa. H dadikacio avt) tpaypoatoromdnke pe dvo tpomovg: Ilpocopoidvovtog
TN AEITOVPYI TOL VIEPTANPMOTN GTN TEPLOYN YAUNADV TUYLTHTOV TEPIGTPOPNG KOl YPTCLUOTOLDVTAG
T AELTOVPYIKA OESOUEVO, TTOV TPOKVTTOVY OO TIG YPUUUES TACEIS TOV TEPAUATIKMDY OTOTEAECUATOV.
AvT0 €yve J10TL 1 TPOCOLOIMOT) TOV VIEPTANPMTN OV £YEL TOV amattovpevo Pabud a&lomotiog ot

TEPLOYT] TOV YOUNADV QOPTIOV EAAEIYEL YOPTDV.

AopPavovtog og onpeio avagopdg TNy KoUTOAN TOL TPOKOTTEL OO TIG LETPNOELG £YIVE GUYKPLOT UE

TO OTOTEAEGLLOTO TTOV TPOEKVYOV KATA TNV TPOGOUOIMGCT] APYIKA LLE TPOGOUOIMGCT TOL VIEPTANPMTY
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ONAodn TPOGOIOPIGHUO TOV TOPAUETPOV TOL OPOPOLY GTOV VAEPTANP®TY 0O TO 1010 TO AOYIGUKO
Bacwopévo otig avtiotoyeg dokiég tov Kivnthipa. Ocov aedpa otny TPOPAETTIKN TKOVOTNTO TOV

Aoyopikob e€ayovton Ta akdAovba cuuTEPACUATO!

Ocov agopd v 1oy0 ToL KIVNTNPA, Ol TIHEG TOV AOYICUIKOV TTpoceyyilovv pe apketn okpifelo Tig
UETPNUEVES TIHEG Y100 OAO TO €VPOG POPTiov. AvTtd amotelel £vOElEn OTL TO. OMOTEAECUATO TOV £YOVV

e&aybel oV TEPLOYN TOV YOUNADV QopTiV gival alomioTa.

‘Ocov apopd Vv PéYLoT Tieon KaHoNg TO AOYICUIKO TPOoPAETEL TV HETAPOA TOV TIUDV Y100 TATPES

OAAG KO Y10 YOUMAO eopTio.

IMa v petafolrn g Beppokpaciog Kovoaepimv TV KLAIVOPOV 1oYVEL:
B [w goptic Tov Kwnmpa Aved Tov 90% 10 AOYICUIKO VTOEKTIUG TO GTOTEAEGLOTA KOTO
100600610 10%. Avtd opeiletar oTo aKOAOLOATOPAKATO:
o Eloppd vmepektipmon g mieong ecaymyng onAadr HEYOAVTEPT TAPOYN OEPO
(scavenging air pressure).
o Ymoektipunon tng Beppokpaciog Tov aépa PHeTA TO Yuyeio (scavenging air temperature).
B T poptia kdto Tov 20% Snhadn Yo poptia TOv AvVTIGTOLY VYV GE cLVOTKEG apyng TAEHONG, M
TPOCOLOIMGCT) VIEPEKTILA KOTA 25% TO AVTIOTOL 0 OTOTEAECUATO, TOV LETPT|CEDV.
B T to vwoAowma QOpTiot 1 KOUTOAN TNng TPOGOUOI®ONG MPOcEYYIlel TNV KOUTOAN ToOV

LETPNLUEVOV TUYLDV.

Ocov apopd tnv Ttieon Tov 0xeT0D ££AYMYNG TOV KOVGAEPI®MVY, Ol TIUEG TNG TPOGOUOImONG TovTilovTal
TPOKTIKA E OVTEG TOV HETPMUEVOV TIUAOV. 'ETol, T0 0mOTEAEGHATO KoL Y10 TO, LEPTKA POPTiO KpivovTol
a&omoro.

To 1010 oyvEL KO Y10 TV TOYVTNTO TOV VIEPTANPOTY].

IMa v Beppokpacio 16600V TOL KALGUEPIOV GTOV LIEPTANPWOTY] IOYVEL OTL:
B [ goprtia kivnmipa and 20% £wg 75%, n mpocopoimon Asttovpyel tkavomontikd divovtog
amoteAéoaTo oL GVUPASIoVY e OVTH TMV PLETPNOEDV.
B [ poptio kKivnmpa dve Tov 75% , T0 AOYIGUIKO LITOTILA T ATOTEAECUATO TOV AOKILOV KATH
1060610 12%.
B [ eoptio KivnTipa KAt Tov 20%, T0 ATOTEAEGILATA. TG TPOCOLOimoNg Oev lval a&lomaTal

KaBmG 1 d1Popa 6€ GYEGT LE TNV YPOLUN Tdong TV Aokiudv Bpioketar 6to 20%.
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Ocov apopd v Oepuokpocio. KOVGAEPIOL HETA TOV VIEPTANPMTH, 1 KOUTOAN TNG TPOCOUOIGONG
TOVTI(ETAL LE 0T TOV PETPNUEVOV TIUDV VA dgv glvar duvotn 1 eEaymyn OTOTEAECUATOV Y100 POPTIOL

Katw tov 20%.

Mo v ntoon Tieong 610 Yoyeilo aépa, To OTOTEAECUATA TG TPOGOUoimang Tpooeyyilovv e axpifeia
OVTA TOV PETPNCEMV. L& QopTio Kivnthpa kat® tov 20% Kabictavtol addvartn n cOykpion eAlelyet

TEPOUATIKOV OEO0UEVOV

‘Ocov agopd Vv Beppokpacio ocdpmong, yoo eoptio Katw Tov 90% mapatnpndnke vrotipnon TV
petpnoemv katd 40%. To yeyovdg avtd o@eiletal oe pn opbn ektTiunon g OmodoTIKOTNTAG TOL

yuyeiov aépa. Agv nTav dvvorh 1 eEaymyn TILGV TG TOPUUETPOL Y10, XOUNAL QOPTiC TOV KvNTHPa.

INa v mieon 6dpwong, 10 AoYIGKO eKTIUE aKPPT OMOTEAEGATO GE GUYKPLON LLE TO OVTIGTOL(O TOV
Aokiudv yio goptia. Kivnmipa dveo tov 20%. ' to vwodAoIto €VPOG PopTiy dev eivar dvvaty 1M

eEaymyn amoTELEGLATOV.

Téhog, 660V apopd TNV €101KN KATAVAAWDGCT] KOLGILOL TO AOYIGUIKO Tpoceyyilel Le apKeT akpifela ta
OTOTELECLOTO TOV LETPTICEMV Y10L OAO TO EDPOG POPTIOL Kot TPOPAETEL TIG LETAPOAES TOVG.

Ewwd yuo goptia kdtw tov 20% mov amoteAdel kot POCIKO OVTIKEIUEVO TNG TOPOVOHG EPYACIOG
mopoINPEiTAL aVENON TNG EIKNG KATAVAAWDGTG KOVGILOV, 1 0010 TOV OVOUEVOUEVT] GCOUP®VO LE TNV
YPapUn Tadong TV AoKIUdV. L€ aVTO TO ONUEI0 TPETEL VO, TOVIOTEL OTL TAPA TO YEYOVOS OTL 1| €101KN
KOTAVAA®GOT KOLGipov avédvetal, 1 andivtn Katavaioorn kavcipov (kg/h 1 kg/mile) cuveyiler va

LEWDVETOL KOOIGTOVTOG TNV AELTOVPYIO TOV KIVITHPO G YOUNANL QOPTIO CLUPEPOLGA.

Yvvoyilovtag, 1 depebvnomn TG AEITOLPYING TOV AOYICUIKOD TTpoypatomomOnke yioo 6Ao T0  €0POG
POPTIOL TOL KIVNTHPO HE EUEACT) OTO YOUNAG @opTio, KABMS M €PAPUOYT TOL WETPOV CLTOV GTO
mAoiclo TG HELMONG TNG KUTOVAAW®GONG KAVGILOV YIVETOL GUVEXDC To emTaKTIKY. H digpevvnon avt
£0€1EE OTL TOL AMOTEAEGLLOTO TNG TPOGOUOIMONC EIVAL TKAVOTOINTIKE Y10l TIC TEPICCOTEPES TAPAUETPOVS
Ag1Tovpyiag TOV KVNTHPO EVEO TO TOPOTAVEO CUUTEPAGLO 1GYVEL Ol LOVO Y10 TOL POPTIO Y10 TO OTOial
VILAPYOLV SLABECIUEG LETPNUEVES TIEG OAAG KO Y10l TV TTEPLOYN POPTILV KAT® TOv 25% Yo TNV onoia

OEV LIAPYOVV EMOPKT OEGOUEVAL.
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