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“The Current State and easures Directed Toward Improvements in
Reliability of
Marine Exhaust Gas Economizer Systems in Japan” ICMES 2003, M. Umeda
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MAN Diesel & Turbo

WHR System - Configuration:

Dual pressure
\ exhaustgas |
boiler
-+ f

MAN Diesel & Turbo
Turbocharger

Steam Turbing Power Turbine
1,5—55 MW, 05-35 MW,

e BEGES

N sl H
--------- $—f—+h—
Main Engine: 27 — B0 MW __, Sum Power Generation (ST/PT). 2 - 9 MW _

HENREED R NS I o7 N BHK PR R ZE RS AlES

[anEmEas o AR EINTO—5—F) |

https://mandieselturbo.com/docs/librariesprovider6/technical-papers/waste—-heat-recovery-system.pdf
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SBCH: 68,720 kW at B4 rpm
IS0 ambiant refarance condiions

Shaft powsr
Curtput 48.3%

Lubrcating of
coodar 2.8%

Jacket waler
coolar 5.2%

Exhaustgas
25.5%

Air coolar
16.5%

Haat radiation
0.6%

Fusl 1003
(187 o/kMWh}

HERR QUL

12500ME-C8.2 angine for WHRS
SMCA: 68,720 kW at 84 rpm
150 ambisnt raferenca condiions

WHRS: zingle presaure |Dual prasaurs)

Total power output 54.3% (55.0%)
Shaft power

Eleciric production of
Dutput 49.7%

WHRS 5.1% {5.7%)
Gam = 10.4% {17.6%)

Lubricghng oil
cooler 2.8%

Jacket watar
cocler 5.2%

Exhsust gas and condanasr
22 9% [22.3%)

T
14.2%

Haat radiation
Fusl 100% i ’
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{TBE.7 g'kWh)
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CCS: Carbon dioxide Capture and Storage(_
CCUS: Carbon dioxide Capture, Utilization and Storage
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m— Hot

s Cooled Exhaust
Further cooled gas

= Cleaned

s Rich

Lean Solvent

s Gas
m Liquid co

s Liquid (LNG)

Gas Fuel

Heat exchangers

Lean solvent - rich solvent heat
exchanger

Reboiler (heat stripper solvent
using exhaust gas heat)

Liquefy CO, while vaporising
LNG

Stripper

5  Absorber

Quench tower
(Exhaust gas cooler)

CO, compressor

https://www.conoship.com/2020/06/10/researching-a-closed-carbon-loop/
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Lean-burn (Dual Fuel): 42b0—20T 3
NOx3RFR il (L BS
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Steam turbine
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generators Gas turbine

http://park.itc.u-tokyo.ac.jp/jetlab/gtsj/  RNZR[Q) EDIFEL

COGES (COmbined Gas turbine
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https://www.geaviation.com/sites/default/files/datasheet-Im2500.pdf
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http://www.ifs.tohoku.ac.jp/nanoint/jpn/about/index.html



66/72

744 B RARIF R AR &)

NMRI

SOFC(Solid Oxide Fuel Cell/@{ABR{CIFZIARIERR)

<$FE >
® TS=WIR%(FH (SM7EAEIRE)

® SETENEHEF THECOTRRID)

° W%B‘éagéﬂﬁg BHORRICXIISI8E. P EZVEEFRALIEE
® 0HFS

<BRR>
v SRR NCENZND?
v REICIKERD DD D,

SOFCIZEER 17 /bt

€) EFE- A HELE KT — R
BFICHDRBLET, —EHER
[ . = ' R L. B m(BE)

FUESTHEELL © - ; ’5‘ ' ': tf

EHEZR.CeRBIhE
BRA T O EEED S
P R LT

o TEEE((La.SOMND. La SriCo, Fel0:=5)
[CHEENf-EatOEENETEEED.
[ e e = L = -

€) BHRENVYSZE) Tk, —BILEE
_ BT A A NG Lok, B RS
P | BRE | 2B R LET . EORICREEN BT

https://www.jst.go.jp/pr/announce/ | FE=TEE:
20170703-2/index.html https://www.osakagas.co.jp/rd/fuelcell/sofc/sofc/




o \

58 B RO ER Y #EF

IKFRIARI S e

- < Y 7 7 —
> < 1) L : - .-.
. = ST I
I 60kWh JF 0 LA 7 Hith I § ‘3‘;5]%( y S| :%/ i = 11888
r | 1 : + LS T -
e e o # .

LiBf# -LiB T 3 8% (58kWh)
WEEEHTEO
mERAMER
BOKWEHBLE AT L4
KEH—FIL

MRS R T LEERLT [HRee  \Eawe—30g)
TR (FRL20E ) RIS O£ HRE

https://www.nmri.go.jp/event/seminar/2018kouenkai-kenkyu2.pdf

67/72

® EfifS AT LB

® ZEIXOREREEIRELE
(ZEHTRSTVREICER)

P PR [esER - muirozEs28m |

EREBICEATND NH, BEG0
KNI o B NH, 1R

® ERIFODRM I VE

]

— VI

|

B« | g S DRE & B

® NZOﬂiE;JaZ AAAL I TR EB NH, ¢

7 A

BABREA S 0. BHehE
EBIc & B NH, DER

https://www.jst.go.jp/sip/dl/k04/end/team6-18.pdf

https://www.jstage.jst.go.jp/article/jcombs]j/61/198/61_61.198_313/_pdf/-char/ja

PO A BIEBEBIC LS
FME NH,. NOx DR

wi| | DREEEEE DB

NH, B Ahis ~ Rty




o8 68/72
®
e

NMRI

A 5D DCHGEEE 2 I (T ?
B DL D H



77 GHGEIEAB DI (1)

NMRI

POT=<v>3 /5 (Energy Observer) KB Ofi5 (Oceanbird) ;FEFEDP.
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https://wired.jp/2018/07/14/energy-observer/

https://ideasforgood.jp/2020/12/01/0oceanbird/

R —F7ZEm 2AT—F>0O703 7k
££: 30.5m <£: 200m

KEEM/ KL BDTKEREZLEN = mA105m
ARISE (FIHYR? ) TENDER GHGHEH90% A =Bl

N ) —TCiEE



70/72

o8 GHGRI ko (DA (2)

EHIEES L \BLS @0 P> 2B (Wind

8/

Challenger) ;B

i

- B=H.KESEMNTO
21Tk

« {BiEOJEE/SIEEEM

« 2022FEPICIBRBINAIARE
: - ZLICHSEMODEMBIG

A 2 Z=B189 (MEBICKDDE

TSN\ R E = ~8%MDGHGHERNR)
J::rgm;;?aw) Rl el « BEONDERBREIC

http://www2.kaiyodai.ac.jp/ takamasa/kaiyodai-ees-project/ https://www.mol.co.jp/pr/2019/19074.htm



vy

NMRI

o EH

71/72

=al\')

Bl EENTS

KICHLNTBICKD

YD ED&ENEEATR

® fic (DR ml (X EFEREY7:

50 (IMO)

® GHGEIRID/ZHICIT TR TR RLSBIH D
IS
® GHGHEE P OIC I BIC(I BARlER A Aok

4

EREARTHD. HDNECNET DAY

)

HOOIZERLEIO

JCENOMEHB DI



72/72

i
(744

NMRI

sl ESCENELE



