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Energy use and projected fuel mix 2020-2070 for the simulated IMO ambitions pathway

- Operational Requirements (OR) : ix 2020 _ :
after COVID-19 impacts with main focus on operational requirements (OR)
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Energy use and projected fuel mix 2020-2070 for the simulated IMO ambitions pathway
after COVID-19 impacts with main focus on design requirements (DR)

- Design Requirements (DR)
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Energy use and projected fuel mix 2020-2070 for the simulated IMO ambitions pathway
after COVID-19 impacts with main focus on DR & OR hybrid requirements (HR)

- Design & Operational Requirements (HR)
AT BFR LRI HEDRFIOR,
MSAMRARER: ~2035 BHINEEDLEM
~2040 JH»70~80%
2040~ JBiH90%
FRERRRARDIEITER : FI2050F &L B 70%,
EI2070FF 5 B 90%HIHERL

HFO & scrubber
LSFO or MGO
LNG

Liquified methane
(bio / electro)

LPG

Energy Consumption (EJ)

Advanced biodiesel
Hydrogen
Ammonia

Electricity from grid

0 LU SIS S B AL LI UL B |
ERTER, EME—ERINEIRLNGHERRNMERIEN, M2030F AR IRMBINSF L RIBEIEN, MmikdH

MBI R AN 2050 F EAFTEMM TR, WENLNGHARHRET NRA B, ERARDISHR A SRR
AL,

7‘\3 T ;E })l_ll_, IMO T’:EU /'_i E"] E ﬁ HE sz '|‘$ E’\] GHG }}—EJZ HF E Units: Megatonnes of carbon dioxide (MtCO2)
R, BOEERAEHERRAL, 1400
FATRBERNELESESFNEARKRE ™ e
é}tl;(WH RS)*D%&KMETiEE%% ) ijm)ﬂﬁﬁ:?i’ E"\] , == ., e = = Speed reduction

-+ Baseline

Logistics

IENER IR, RIMEEEE, THURRIESHE L e — - e
R EREBFDFRIS . MROFEMMRIIMET 0 [EEn T
MEREE R, BURMFESFERNTR 40 Sijp-Chatreatment
FBD GHGH HE BRI BT RO BT8R 0 N G55, MET for ik

. ‘

T T T
2020 2025 2030 2035 2040 2045 2050

Source : DNV-GL IMO Symposium Oct. 2019

R m—



EEDI - EEXIEIRE

FEFERRME R BESAHR®REEN, BaNEERSERILENERD> Z SRR,

IMORERHIE T A ETF ARFAGHGEHE B FrmFNEAMIEEDRHE B n. EEDIZAERMRIRITIEHNES, RniEH
e MIE A SR BATHEM — S, RIAEEDIZER TIMEMIEIR, BERTIEMTHRET I AEEX
(EEDI for Existing Ships), XMEEERNFIRPCOWEMNEMN, AR AT HRITEEDIFEEXIRI N E )

H T ARATIHR.

@ tRERE

-BRHERIRE

DALAT R RIREBAR T BB EEXI, TR BIRAR
TR REHRES, BIRRREGHE
FITAVIRNER, PJIASEIIERENENCOHY
Ly

RREIKRE

WHRS (Waste Heat Recovery System)i@
T EIREEEN, KREBOHEHENNEE
[ERR AR, BJLASSINMEH RS EE AR EE
NENCOEIR ., SENMSIELEEES
BIERBIW AR A — D E %L,

HMNELUE T8O MWARMR, ATl
AR H—E —
IR

. -
LT

+ORC(Organic Rankine Cycle)

BE R ENMNIIE RN KEMRERRE
B, AU RMCO HMME.
IREBIRETE/N, BHEE.

@ ¥
EERMH A ELINGERB-hHRNERNE. AASHEMRTUILNGRBAEE ™,

-DF{RIP BEES T R RS E NGBS R RS
BAEYZ S — M BHEOFRMNESHE  EFAINCHARRR B,
HILNGAR £ AR B . BT KIS, LNGYS L HRAE BT LURU A & AL AR
KPR LA 24 ZRISEOLLTRRS,  LZHNRR.
BRI AS L BB & Ba & K ELNGIA
SRERE. T8 TF R BRI,
ERT. . ARBRERAN
S BRBZE,
-
~

® IR ER R AIMET IS & 23 i &

RIBEH ENABWRNAOFTR, FMNRFMBEHEMETIBEESRNT R, BIEHATRUAEHR
FtENE e BER, BEHEBERNERTRERAFTMITNVIIEESS, JUERWEDEEDIA
EEXI, tt4h, FAIEFR T REEZ MBI ENMMETIEERS, SEROFENRBTiEBZ2008,
B eI LA DF & FE 48,

@ HM=FETEKHATRNA
NR=FE T EENED>COHBIM H T E AR B IR AN = &

ZEFZSHABARL(MALS)
(ZFEMmRA S - OMEERE)

SRR R R (FGSS)
(ZZE SR B - QRIIT)




MOVE THE WORLD FORW>>RD MITSUBISHI
HEAVY
INDUSTRIES
GROUP

RITAD GHG HIEHRIRE

M ZIMORIGHG50% /B AF B R, BEGSR XS REMICHCERHMAMREZ UM R EFIETE, URRBIBIGHG
IHBER N, (£ RIS AORRARA R B IV R F ISR E S D AR M E.

MEDTHE, BAPIE T A BAERIRARE, BRMHAEE, EMMNEREN, GHCREMRS.

. . Endurance
’ IMO 2050 GHG A50% Alternative Fuel Solution ‘ (Storage time)
Power
‘ Alternative Fuel ‘ GHG
Plug in battery [ 0% [ ~5MW | Short |
Tidal power —»’W“ 1 Fuel cell ‘ Electric motor ‘ ‘ 0% \~5MW‘ Short ‘
Water Cox T ~swi] shor ]
Ehilcdtrrgéésr:s | ————] H%SEparaﬁon [ Fuelcell [ Electric motor | [ 0% [ ~5MW | short |
T henia N2 Release I_’—-— [ o% [~ omw ] vedum |
Alr Nitrogen == Diesel [ 0% [~100MW] Long |
[ H2 Separation Fuelcell | Electric motor ] [ 0% [ ~5MW [ Short |
v
I_ﬂ—'— [o% [~ toww ] Wesum |
Methane
| Diesel [ 0% [~100MW] Long |
—> | { Diesel —{ Onboard CCS [ 20% [~100MW] Long |
[ H2 Separation Fuelcell [ Electric motor | [ 0% [ ~5MW [ Short |
v
s T % = ‘
coorectar] Ls e | (2525 [ 0% [0 vedon
t

apre Methanation | :lDiesel ‘ = ‘~100MW‘ Long ‘
} Diesel F—{ Onboard CCS || [_20% [~ 100MW] Long |

E |

ZIFENH (BTSN, R ESER)

AN X—E A, ZZETEHAEALSRKDIMBIIEAHELENBN, RERKEREERNIINBUNE
£, MIRCAMIZIREBALR. MEASMEEERNMBNTEMNSARBETIENRIRE, RITPEEET
Hizh/ M, MMLEERPNEREEMRER, SIERREERSIINEREEARNNIERL.
BETHEERAAMRBNBRRELE T —MRENR LR, ZHREE T (CCS: Carbon dioxide Capture and
Storage) &&, ATWEMMBER LAMNESFN_EKR, FBEEHNERSIBIERANER.
—ZBT&EARSMAZZEMHRNSHIMABIRERARTIR, MEARQSIUMBBNMAEEETNRAINES
TTHERAR, RIRAIEEKNEFPERRAERASENESRANEARIRSZNER.

Z52KLB

=8 T ERBENF RN ‘Maersk Mc-Kinney Maller Center for Zero Carbon Shipping” HIBIIAEINAS S
&D, & EERFHFBEA.P.Mellar Meersk&EHE S MIME W R, ZMRNESEUTIRER, BFE=-%8
THEANT DRI AER SR RORRAETE, MO TG E2050FFISIRRR BT, HEMNBAME R E A
FAERBH RGN ALRE.

MAERSK
lan
~ = NYK..
Cargill == SIEMENS NEE
Iy for e RN

¥ABS

A.P.Moller Meersk & fEHFTE Soren Skou

fRERIMBS, =FETKEATRKRNS 5 BAERIMSTBRRINE

S B



CRYO-POWERED REGAS New TECHNOLOGY
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TURBINE & BOILERS new oroer
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MET Turbocharger peLivery
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AFTER SALES SERVICE BsoiLer
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SERVICE NETWORK MET TURBOCHARGER

MET &ERSEM =

SOUTH AMERICA & OCEANIA
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MAN ENERGY SOLUTIONS PANAMA INC., &

MAN PRIMESERV PANAMA

METALOCK DO BRASIL LTDA.
(SANTOS)
[ ]

TURBODAL 5.A. ® @ TURBOGEN S.R.L.

MTQ ENGINE SYSTEMS PTY LTD
([ ]

@ NZ MARINE TURBOCHARGERS LTD.

MTQ ENGINE SYSTEMS PTY LTD

111 BEENLEIGH ROAD, ACACIA RIDGE,
QLD 4110, AUSTRALIA

Tel 61-7-3723-4400

powermarine@mtges.com.au

Web http://www.mtges.com.au

NZ MARINE TURBOCHARGERS LTD.

136 VANGUARD STREET, NELSON 7010,
NEW ZEALAND

64-3-5466188

service@turbocharger.co.nz

http://www.turbocharger.co.nz

MAN ENERGY SOLUTIONS PANAMA
INC., MAN PRIMESERV PANAMA

AV. LAS BRUJAS 3870, LOCAL 1, PANAMA
PACIFICO(HOWARD) PANAMA, REPUBLIC
OF PANAMA

507-3170588

Address

*
*

Tel

primeserv-panama@man-es.com

http://www.man-es.com

METALOCK DO BRASIL LTDA.
(SANTOS)

RUA VISCONDE DO RIO BRANCO 20/26,

B 11013.030, SANTOS, SP. BRAZIL

g

—
W,

55 13 3226-4686

santos@metalock.com.br

http://www.metalock.com.br

TURBOGEN S.R.L.

LUGONES 1855-BUENOS AIRES

B RGENTINA

—
W,

54-11-4521-5667/1914

turbogeninfo@turbogen.com

Web http://www.turbogen.com/english.html

TURBODAL S.A.

AV. BRASIL 2076

Aeleliees - VALPARAISO
CHILE
Tel 56-32-2594521

ginobozo@turbodal.cl

]

Web https://www.turbodal.cl/
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