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Ship Research Panel 503
Review and Research on the New Marine Propulsion Systems

~ In order to find out the important research and development projects, which will be

required in the near future to break through the technical difficulties in marine
propulsion systems, the review and research program was conducted in the years 2002
and 2003.

In the first year, reviews were carried out on the performances and properties of
conventional marine propulsion systems, covering diesel engines, steam and gas
turbines, fuel cells, as well as stirling and methanol engines, and various propulsion
systems. The collected technical data on them are summarized in the matrix form.

In the second year, based on these data, the new research and development projects,
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the years 2010~2015, have been selected from the view points of global environmental
protection, higher reliability, and more economical situations, as follows. |

As for the diesel engines, it is ¢xpected that Iow-quality heavy fuel oil will continue to
be used as the power source of diesel engines. The further technical developments
should be required to reduce environmental loads and to improve engine reliability.

As for the steam turbines, it is necessary to develop such a soft wear that can control
the warming-up procedures of steam turbine plants according to the knowledge and
experiences which have been gained by high-quality, trained operators. i

For further improvement of fuel consumption in total, the combined plants of gas and
steam turbines are recommended as the prospective power plants in the near future. In
that case, one of the key research projects is the development of high-efficiency steam
turbines with smaller powers than 5 MW. '

As for the fuel cells, the combined power plants with gas turbines are also
recommended to be another prospective power systems.

As for the propulsion systems, the new types of electric propulsion systems such as

pod units are proposed as an urgent research project.
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Operation Mode High Speed Transit Cruise In Port
Speed Requirements > 22 Kn 18 Kn 0 Kn

Total GTG Output 46, 000 Kwe 25, 000 Kwe 10 00[} kWe
GTG SFC 0.236 Kg/k¥h 0. 230 kg/k¥h 0.310 l(g/kWh
GTG Efficiency 36 % 3T % 2T %

32 bar Steam Production 64, 000 Kg/h 35, 000 kg/h 19,000 Kg/h
STGOutput ------------------------------------- T, 506 Kwe I 3 706' i(We | 1,500 k¥e
‘éc;GES Output """""""""""""" 53, 500”17(‘v;'e - 28, 700 k¥e 11,500 k¥e
-Cc;GES SFC --------------------- 0.203 Kg/k¥h 0. 200 kg/k¥h 0. 270 Ke/k¥n
COCESEfflcwncv ........................................ 4 2% ...................... L; 2% ...................... 3 ]% ..........
STG Exhaust to Service Steam 22,000 Kg/h 22, 000 kg/h 19, 000 Kg/h
Enérgy .;«;zvz;1’lab1e m Service Steam 3, 776 K¥ 4,028 k¥ 4,276 KV
TotalPlantOutnut ....... 57,276 K¥ 32 728 kW 15, 776 kW
Total Plant SFC 0. 190 Kg/k¥h 0. 176 kgkah A 0. 197 kg{kﬂ]?
Total Plant Efficiency 4 % 48 % 43 %

LNGHOBBES> e LTD=—X
s LNGHMTRERSY —E VBB ERTH S, UL, EE ERY —E/BEXOHR

DEWEBIDERLH 5,
* L N GRHIEFIINmh{ERTH D
=S RO MR

SROFBEMVTFREINLOT., EMRFEFEEOICHICR

‘ ‘AET% éo

g v YA 7 VEBRIC B 5/NRIZER Y - BV DEMEbm— X

Bk, HRI—EV+EKI—E DI Y FFA 7 UVRBBETIRT S » I*(Dﬁf)‘?@&_l:
A NER Y — E OB E EIF BT EAEELL S,

392 ESHRF—v
DN YA 7 VBBOE SR T —~RBLUTOLEEDTH 5,
I TFHREOEYMAERNRE LIREI N, U R A 7 VDS
- KM “Millennium” T, M +AY — EXDREEBICBAR TH D, £/o. BELT
IBASHERE0B AR AL bONH B,
C—REICEEE, M E D ARBEIBRRESED T N, VR A 7 VEERLLEATOBEHN.

(1)



o NHASETEERLS R TV ODBK TS B,

IDIEED. TUTFREOEMBICLEL SND—BISHARRICHIETE ST Y
A R EBOWEBIS @S 5 L BbNLE, |

BRATRBBO, 4 v 7 25— b BEORBURWNE Y RT AGEETH 5, F1o.
2USL Y KA 7 T RIB AN A & 155 C & TEREAE 1) BRLEEET
* Z '

Vo

O WMERERT <&
o IUTTMEOEYMAEMEE LIck@a /34 v K¥ A 7 ILDREL
@ HEOFH '
s —fRNTIEEYIMOH ATERRICRIL TUTOMAET ).
* FERHOFEA RS -/ ORAE, BB R —E/DEE. 2234 7 FT5EFH
%@ﬁ%\ﬁ@VX%Ammﬂ\%éﬁ%%ﬁ%~§%ﬁﬁmu%¢é&%ﬁ%®ﬂm
* DA R A 7 VEBED BEILD ¥ 2 7 LtaET
® WEoME |
s B RLF, BEERS
(2) BMENRE LBBET N1 Y KA 7 VOB
EMTHBRMALITHH (D) bARKKLELTZ0T. MO E IR
BIBOERND 5, '
MARBREAANCIE, D T2 U7 +HFOEMMEVRE LickBEa /4 /8
YA 7V ERUTH S,
® WREAXKT-<4
s EMEXIRE LIB# 31 K4 7 VOREL
@ BFROFEH
ARPOFRA RS -V ORE. BEHAY—E L OBE, 254 v KT 38F5
BDRE. L X T LOR. BEBYEFTM. BEM~OBEAICET 2 EMEEDE
S
c HZZK Y — EUBEOMBHAE v A7 LORFKET. HEIBE, KB
¢ T4 Y RHA 7 VBBDAIML Y X 7 LRE
@ WMEOME
s AL RILF, BRIERL
3) LNGHEMRE LIBBEI A v KA 7 VOB
B Cid. LNGH~NT 1Y N4 7 VBBEAEZHRAL TV 5, 4%, LNGHOEE
BOINT 5 L5260, BEDOTHDOER S — € AL 0 SR OBBEORET 2ITE D
HEEHIH D LNGRAINA ITHREBBEICE4 25— UM E REALHAED



a4 U VYA 7 NVEEOWERBMERSLEEZEZL STV S,

« QY EFERRICRETS BFMLORRE bITHE 5,
LNGHHIBET BT 34 2 FH A 7 VEBBDHFICEI L T3 A R ¥ — E BB B9 20t
FRART —< L LTHHHINTVWS,

A BEYY —
i/ PHZFu/ ‘<*(:l

s LNGHMAMEE LIsBl#a /34 v K34 7 LORET
@ WEROTEH
s FARTOFBA RS~ EVDORE. HEHRY—~EVDEE. 230314 U N 3EFH
BADEE. HEl S X7 LDOREY, REABYRTM. SMEHEAICBIT 2 BMERED AR
« UL U NYA 7 IVEBBEDBEMED v R 7 LK

(A ENzemZhER
W WTFLVIRIGR

s ALFIF, RERS
- (4) /NEEK S —E vy AT LDEMFEL
METHRAS —EVERRY —Ev DI ¥ R A 7 VBB EA 158, BREH
HENW (ERE. EEH) « %R — EVHENMES . 2OPRICHET D2 L

e DN

EENnd,
ZDIH, AL P A 7 NLNTIINRETR I —E v VAT LDEHRINLITEETH 5,

O WMEEHET-—<Z

s SMWLITO/NRIRR Y —E v v AT LDEMRIL
@ WROHEH
s ZIRAREFDSHBS — UV EMICHET 2 X 5HAE. NEEK Y — B ORRET. HR
iR, R
®@ WROME
. e BIRIF, BRiERL
3.10 #EEss

311 ESHRFT—7OFERICEALT

(1) Ky FRESHEERE 4
RELGESIUE LR (BHFEOHEIL) OBSLoRPBEOBEMLIEA. X HICH
ARE B OERLIcCK DESHENRE Y AT LIS ETFRISh S,
FRIOEE., MRt BBENE L. MBBERICK D EENDEN @ LT 578 EBRAICHIA
INTVARy FHBSKHEZEIZISEROAAMN VT —<ICEETHA 5,
COHEHEREOWMFEMRE., KETEHERIN TV REREEE— 7 —OERLICH
BHHIXWHHTE, KELENHFELTWAY L FIA4T « 7aRFBEEOHF LW ORS

— 23—



DS (BEE —EL B -1-7oR3) KLBESICHINTX2RBHENEERTX A0

-C‘

0

15, HERA—HEBHBA AL > TIHRRBOLDDOLARMNEEL 5.
BHE. VL 547« 7ToRSOBMIILITOLEE Y TH 5,

Ui FSAL7« a5 L3, BIROAT -5 24 NEF I N TaRSDF 7 bR
KBE L. AR /R ED T oRSOARE (Vo -7 —8) ICKABGERET
7. 3. 01 TR TR M Shk s & Z Frﬁhmv--;: ZNDT. A7 hEl ) LI A2 TS5 2
QYJ\/\HXXG:\:VJEE:EJJJmkU)Qo EEBIE OO Vs U 7 / Tkl J&Supves s s s s s ARk

/AN (1= 83mm) Ao—FIfEold. TaRFICEHINS T oS EHO%RA ICHEKEE
DAFAIMT YU TANLTRT—IDNBBIN, AF—705 7 b& U LOMKERD
%j—é &Gquéo

@ VALKESA TOFELEF N

(2)

&

®

7

3.10.2
13
(1)

o Ry FRICBBIROEOID, ToR5 0y 7 FERD SRy FOFERITNE (5,
(R TRERDL/D) Ltﬁof\ﬁ@%ﬁmé<ﬁ0\%%&£vF&D§ﬁm@ﬁﬂ
ETH 5o

c MEEBEANI V0D, TORTEMEKEDT T 5V RENSLTE, TS0
- REAE ﬁ@%ﬂﬁ?%fééoébk\#vtr vavIcBh Aoy, REE%E
$é<f% AT ﬁu&é7m&9ﬁﬁ®§ﬁkiDmﬁﬁibﬂrﬁéo

BEERTOR ‘

FaRSERETFIF L2250, QFEEOINBEICEES EHEEL. QKA. BEERIC
Aiak. QREORERIC X BIBEND B,

OF RO S ESRELICT LT, EESE - KER T oRFOBRETHD. @

wmoERic X AREICHL T, ZERESoXRIHBRRETDH 5,

L L. Ot ﬁﬁﬁﬁu&%ﬁ%ﬂ%LT@%%%@%%ﬂénfwﬁm

HIERIBEEEA 2 (CODHBICEEST ST 3ROM EERBIE4RESBDLIENDH,

%@iﬁ&ﬁﬁmmﬁmh;5ﬁ§§7u«7®%mw%%$T«%Tbéo

ERHRF—<
EHICHET 3HFR/AMART ~<IdLUTOLEED TH 5,
Ry NRIBSHEE Y 27 4

© WEMEFET—<E -

&)

s ARy FRIBSHA S X7 LOREHA
T . '

o BEBCK THEREINTVE Y L FSA47 - 7ToRFOBERARRVSRBEHEE
— 5 —DER{L - BEL - £y FAOEADORENE

o SABET L. HEERER R A RIE LSRR 2R T 5, ERIL. EREHFMO/HO

— -



® WIFEHE

B EK. KBRS T — 7®h$o
®@ MEHME
o {2 2 T LA ENRAFE OEFEL O, M TEOHESRREICEHES,

{2) @&%TD

S
2
3
%&

@ WFFEEE
s EEREABUEICE VT, BBRERERSICSAMBIZ >V TRAE LG 5, 4 b0
kOMT\Eﬁ&#éﬁ&fu«7kﬁmqum7$ﬁﬁ$ﬁ%%%mbﬁﬂiéo
o BEER 7 oS OREAERR O,
c FIEDH B T uRSDHEE, . HE~OGH,
e BT AF o W ¢

4., BohlmkP

WD BRI BT L - M & R 7 LOEMER AR B & & bic! ERAEEORM . HhEk
BCOBSRLEOH - NBERWTE A HRRICT V7 AN FNEE T B WREL
BT B HDOBE - IR EERISEE & IMEFD 2ERICh > TEEL 20 ‘

ﬁﬁwﬁﬁm%ﬁwmmﬁﬁVz%Akﬁwaﬁﬁwﬁﬁ\%ﬁ%&%ﬁby%@%%@b

o ERUEEIINSDF— 7 52HIC LT, 2010~2015F 4% KIS BEE v A7 LORLE
m&%%@énwwamﬁﬁ%ﬁﬁﬁr EES L OEERSORAICTS> THH L. &5

BRI ToESHETF — 7%&%?5 EE Ut ST
{1) {BEF 4 — B>V TE. 2% & bRERSIROERI X, X 51 Zai‘!‘%ﬁ?’ﬂ&

P L EFEER ENRD SN BDT, ROLH LURELS T SN b,
O EHEMOERZZRE L /AR RS E O 7B

QT ERERLEO D OME—AREE L 2T LAOWEER -

2 PETF Y ~FIUBEI W T h. X OBt L PESRIGE OB, FhE Dk
BEMENLELINEDOT, ROLHUERENRDIT o5,
T 4 — LSBT L 7 A O MK B RO BRI
BEEHE (EE7 4 — €N &R L)

R (GTL: DME) ORBICET W%
EHE - B FHoELE (BT 4 —ELERL)

@

®
- @ LNGH~OHET + — MBBADRA
@

®

~95 —



(3) ZEZS—Erico0Ti, BEUVXTLRELTREAR V-7 ORRE ML - ¥ X7
LT 30BN H D, ROBEISF NG, .
O MAZESY —EIREOBHES Y AT LOMARHSRE
@) HRZ—EVRD20TH, BRHEORL LI LD SEREERR Lo IR 2N
% D

VA R o A S R AW A, IR L SR L S O B I Y A= - PR VS of - |

D p hE
RGN E CoH U WO A28 A 15T A 7 v g <ol Ll

BRSNS
(5) Wﬂ%ﬂﬂk?hfii Afﬁ@ﬁﬁ%ﬁ‘@ﬁé NZEENHERETHD . ROWRT — 2
BT 515, |
@ ma~OBREEr - TRy —E DT //Vf v EHA 7)1/@@%@1:7”
6) TUNA Y FHA 7 VBRSOV TI], S%FTETEEDAAMBERBL S I LT

FHX 4 2 ZMFedhie BAEE > L i et - g ﬁi:t‘ﬂrﬂij-h + Z e ROFEMEAEP S 1~ 4
Mo dlee TWIZHIKMEB O Crviklag § NEDXMeredND Do RTi AURTEIE S 7 / 1 25

B384 KA 7 VREDRIS/ N NER Y — £ OBSBE EICHh>TW5. &
T ROFES DT S5 5,

AT FREOEYMRENERE Lt%ﬁﬁ:} A Y FH A 7 VDL
EEAERE LBl T 01y K4 7 VO
LNGHENRE LIBEEDT 231 FY 4 7 VORET
SMWEITD/NBRIES Y —E v v 27 LDOEHHFRIL

(T} HefE Y 2T M2V T BRIEE(EAES, MEFIROTE LT R EIELRENH

z - Me e ArL BEE d57 1 ST e L S0 5 NS AE RS E ) F > da
O\_.C\ S:Iv...\ o R BR VRN Eiﬁ‘C’dObCi’J N U\VJnﬂ&EBIJ HiToide

@ FERRy FRIESHE Y X7 LOREWE
@ LEMXRELABERD S oS ADGADHAENE
BHE, BT 4 —EAUBBIC>WTH TH#E (GTL.. DME) OfREIET 2% %
RB|ANTVEY, QOFHET 4 —EIBEOEZATHY EIFSNTWADTEHE L, £
~L\xyx—wm%axy—u/9mwkomrmmmm@m%«@ﬁmm%mrﬁienm
WOT, EAWFET—7& LTRBRLEVI EE L,

® e 0 0

SERRISE., 1450 2 ERTHBERIERAIT > TE O ERFD2010~20155F %3 &I A HE
Y 2T LOAERRMER S HOERFRT —< 2t L. RETEIEELS,

5. ROER%
AWRERN S, ERDT 4 —EIWBEEPERS —E /i S0 TRBHRO S 518 506 EidIE

FICHRE T, BUEHCRAA. EHkn LEW, RTFOEFHLFIC >V THERS I LR L T
CRBENSH D,



BROX SN BELEAERT 0, BEOBMTRIATIET, ¥Ry —Eradulhd L
DA R LTNETBRENRDD, BRI - D303 U FBLXUHNER LD
VN v RINBEELHEREEN S, By rEDau Sy FTR/NMDESy —EvD
R N F—-FA o pERD,

Fhoo HEVRT A OVTRER Yy FRIBKHE Y X T LADOFE
e
RIS, AMROERICHA0FE L TE, AKMALOSRKEIIEE WISV &L
BECILER L LiFa & & bio, RIEREBRICTIRIED A TOH LW RRRICERMT 5
WETH D,



¥® fT ¥rR154E 3 H
RiTEh HHAEA BRERHEGS
T105-0001 HFIEMAEXE /P —T HI5F16S
HBHEMANEL 6 B
B i BB 03-3502—2132
H9s8  03-—3502~2133
FAX 03— 3504 — 2350

MAEId, REORMA I L2 AAMAOKREEZ T T
ERR L2 bDEHRBILFERT S HDTY, I



i

The Shighuilding Researzh Association of )apan



	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36

