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JilsHAy' 6 jSEHjBHOY"
ed odoyjtt’ HOGEES GELH'EE fuist'Bhs La0kd YdLkoyjGh™, NSHOH, HoE0dised
esBsydR tjysedt Noisis HzHksedn jditcisqukdn hsonsess, atonsaktyd &L
Ej>dtd EsBESd HrUL. WISBRHES Gjsjeids edoydsd FOLOSkjedhsdSd sOSdR
shhsoGdn teBsYdR biysedt jhjtejsduidn Ehsoksess, W 40zded kO dOMdO.
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wlsshsoks fdhsidd BrsEEHYJGGY tELezVkksd §itjo0ed ydbstot Lso0ks’ Maddd

BABEsHY JGEY. 3'H Yo odoyidh tfse‘stdks-cOtodn Mdhlsid tidH @disd keOek

GzJSBA HESNS.  SEBYJENOY™  bidstjeobizietdn tjtejs P it Jojids's GOLSABH .

JLG026mdsdnt L tejSodjeHOY YR tieistz hizndsYkOohsed LCEO'Gd EHE

Casiz S0y Mol jds, Yowodkjste'e BB Ydn Ejysodl, Eate 'r LBt c0dkhY, 5B0“®'0

LOYOMe.

B Missodd=? dssHizaz+ 9. Atfizdo fizH jd %O B0aSsEdNE%* fjtejrtsod j o sy dh)’
JSYizOs0y ™ 150 W' KO Y %S0 Jhkdtecdisdyds jwJSisdabishis® fizHEO.

uJg0 9. dfide flznidk &0 Goolskdh ¢ fitejusedhy o tsyih’ JEhykizos0y" kO

WCHBO 5y %SO Jhdscdsduts’ JWJSsdedst)is® fizHd0.

JiSyw 9.1. ZLHido" odSdHd tfted tesBIS' &L, LOABH HEY ‘A LGdMJhdY, LonsBd
syd jhdw GOWksads idsdn ofsH, 9'HA'HEAR ¢OL'e. Addsed > dOtsHbS
dstel) S stec0h'LOY" (International Marine Organization T L f), ‘&HjSh
otfzdolz fizH jd &0 GoeCsEdhd:* f it jHsod j ESI.

TJSBaBjGHE0%0 ¢S jisOlskztsO [7, c.174-178, 232-250, 361-363], [21, 1).356-373],

[25-27]

JlssHdus' ©JSBjEHOY "

3'H yOf adoyjhkw diOls jte*0zlz djsBr HEGS Lo jthkizsd zo0ekz &0 Bk j>jhkw 5O addsed

fisshisodts odSdH e YothdSsodn OL'e 99 jH jh" & M&OLsHGRT Siko jdy whd. wiz'H

ote0nsolzo0lkd s Hadekd's, P adCutedhtalztslsiw, 602Gd z0o0dkdkY fizHKO SO

NCEOH HOkdo0, %O Witk toyseskst Hodelzdd. JLk02sdRdsdh+ ‘L fsdwiskwdd 150

BJBHISOd  odLiOyjhdy ‘GHISH'e  Jideeibduds’  JWiSkdedshs’ fiznid, P

e jShiztsls+w EEDI (Energy Efficiency Design Index), jdjtecjlsdudts’ jWjSisdodshis®

hizHjk, P LEORBHWS W o JChtfkiz0koy™ EEJ1 (Energy Efficiency Operation Index)

50 offizdolz MizHjk #O &GOeStEdP & fjtejHsedPj ESI (Environment Ship Index).

TISBdBIGHE SfW esLeEvaizsd fejwdtidy”, WE GOHOEIIW fizHbgSozON GO0, tied

GOWadtshis™ &0 fizHdk" YOkl ZticOon Giw jhdtecjsdunst Jwissdos fises SEEMP (Ship

Energy Efficiency Management Plan) 150 i) jtelsdW ‘C0lsiz ESI.
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tsLtfEH'E BOE'D, WS SlsteddszEsls fisizH jdilsq]

0 (4-2 a3 Jnkic)

byl Isjiszo0nd™ 50 NOkENs 2640 Esess0 (I L)
10 Missod” d3sHizE 10 Hzd0
105 lstsodd2 105 lstsodd2 105 istsodd2
(RsHizE 1 (RSHEZE 2 (RSHEZE 3
0-20 0-20 0-20 0-40 0-100
10e°S (5-2 Mjdzhiste)
syl Isjiszo0nd™ 50 NOkENs 2640 tEeEs0 (I L)
16 Missod” d3sHizE 10 Hzd0
105 lstsodd2 105 lstsodd2 105 lstsodd2
(BSHEZE 4 (BSHEZE 5 (BSHEE 6
0-20 0-20 0-20 0-40 0-100
10e°S (6-2 Mjdzfiste)
byl Isjiszo0nd™ 50 NOkENs' 2640 tEess0 (I L)
10 Missod” d3sHizE 10 C Hzd0
1B Mistsadd? d3sHEzd 6B issadzd2 1B Missadkd? d3sHiza
7 (BSHEZE 8 9
0-20 0-20 0-20 0-40 0-100
ZS0k0 By ‘BEo0hdkY: G0y sh0z1d0 50 ECTS
wlzk0 BOL 0 LO JU'%C0 LO 0y shOEA G P COdsEs
oh" odHd Jy'&co : .
HOPGS | ECTS ;,ivé | g&%&?ﬁﬁ&) qi%ﬁfgzzzgs HEEW L0 "Slz
H WA s’ J ’
90-100 A 9 HO3 i
82-89 B HSBE
74-81 C J LOOR 00t
64-73 D LOHB9 ‘T4 &5
60-63 E LOHS9 {4 s
b jLOHSE Gt L dgssytp'iyses | U LOBOREB0BS L
35-59 FX isoltstetsels CEOHORE G d fsts
tfsolsstedzisets fjSOHOMmMRWY
% JLOHBO Tt L sBadWLSSadd dz&f;gﬂgigdé%L
0-34 F stte e .
HEB5eE mdif;g?d;&‘m T oot
HAydYe ‘dad
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Stedlsjte” 5y d= 0000w
stedsjte” tsy‘GEo0hiY  GBooyOLihdn HEhwehkji! sz jds'e & Sk jHdlsks T
(HEzEG2 s jds’ BEc0G L0Y" GOaOL-tEes tesyjiiz 50 Lsut (raus)

10 hCodtses
Isuvu
(Lsws)

T'oji!
Cisdstf jls Jozlscztsils*

Stedflsjte” 5y 'dr=o0hh"

AdisSd?
(sosteyd?)

dslzHjils adwelv shsBRde® lsotstey’ LH BEGSHS,
o MOGLHsA4ts  LHBBEZOOK  L&OGHRY, BjL
HEYBdGEes odSkOHOYO  LBOABHISY  HY{Jts k0
"GWiteds0y, odStedissolz®  GOBES® LEOGGY
of'mlY o  WBJNSORHOESGAR  fdlskzOyWa,
tfjte jShkzdot Oteclze jdislz® 9 Hiftso H", MOd3Shis 2t
tesLoda0“ at0nk" SBHOWEZo0GHY * GLO~dEd.

[ 5hisOlsdz* 2
(S stelzClsodzts-
o0ts"0lsdodzd??)

dlszH s o' ks otstsH Y adayjddds SBHWESMH
RO jte Oklz, LOMEhsolz®  2seés &0 Hie0Ssdy’,
9" &t tesLadwLEZ® otftsOad * LOHOY' o MisOdHOtISG A
ndkkzOywa, nOdshs 26  odtftcderw’  HstzP jd&
fodidiCd, ¢ 'aC s Wedn d&jLb0ydo.

dbizHjuls oz L'MsOeiwisd, kzLOGOwAd%E 00k,
fdhs.ick0lsdLize0lsd ‘BWSIst0y f'H
C.jits'atdylsotsds odSEOHOY, o \'tEEYE HOBEHS 2
LORsShakzedlsd ~ GO Hw0Skdy', Coibeskto0kd
ot 0Nt HWEAG s, adifts0adsd YsBdELSd, fjtiH
wefn ¢ flsk“e’, HESBAwOs]  Obckdjdsd O
" Hiso JteHX JaatY tfjoddm HizdstsS.

s jHi'2
(& jtfissHESsotd2)

dlszHjls o HlsoteEs” LGOYGz  yomisdilz
sistedisduditsets k0l jte'Oklz, odwedw* L&OGAGY
teisLzE Gl shbsodkdn s>k, L HtshsesEs
oSEOHOYO  dt> OOk ‘LizeOkd 30l jts Ot
odtftc0atzvisd tfskdkSd, fitejH WCdm “ LBOYLO
C'EAC s fizlsls“ ofr.

wilsizH jdzls otsdztsH ™ d30ls jto ‘Ocztse B0 to'odk’, odP sz
L0 tsyokSod?, LGOykkz yomsdelz  2Msets
9'HIsotste s (0 YeBHESIolsGBY ot

FX

WdLed?
(tedydlsdodis-
tlstsHEChdotdR)

wlstzn jdils otstisH™ d50ls jis'0sds G0 606" 58t jBdR
Wi0od jis's, P fisOsadst G jLi0ydl yonsdik
GO OEAGSE d0k jis Otz

ubkHjBls  obEsH™ Ok jt'OdsB 0 t'od
JEJoBiGsOtlktes oLy LBOGREY *  oHlsowts jhdw
Gt jBdn WOSk'e, jijdjdis'e, 5BOCl'S.

16




TBLH'E 5. &SEZz0H SBististz- dzdn sBIs IS0 90t 0disd LOOHOM:

1 ey’ adoyjddw ol jte‘0kkz HAhydye ed hiskzHjdsd tisodid” hodshis s
odSst0lsd Ctsdstftz jSh Cstbstesizddn tesBls HEZW YsHOEA P’ fidfiyls jOdLOY" BlsteddBOddR
LGOG |50 't ises kVod jkhw tels hizndések jijtee jlsdut ZhsokseSt, fdisjskd, Pis
sBikzetsoktsls, fCEOH KO HOwOds jisted tetsBSlsd SBEOHGOGGY, bkdsod htfts>do0ddkw
Jijtec" &0 MizHd" tfted to'Ldadr tej>| d30R tetsBBISd.

Sthstesih Bl © CEOHBsE Hod Y GEa0kh’ L&OG fiszH jdks0 f'H Yo
wlstecfdz0ddw LOE'Clz. tBisd odSthkiztsls+ W fhEw 0Bt o syl adoyjdkdw dsHEE e
P jdissos  Heskvesd  odoyjgdy  Skiehk  HdydYE'ed " Jhused  flzHdksets
Jdtec jisdSd”. Afsets 9 tersB'ls, WC' oChEBYOHslt o fjBj YOSkdudkj LOOHOGEL™ SO
Ctolalstesz s’ flsOhtw. SEMGO  CobisthiE G0 B0  odShhizEshw &Sk jds 150
LORGPO“lsafyw.

100HOGEY HEW odCthkOkhk SthkttiGdn toBls o HYfto HES HE 80k Odlsz LO
ftfdnSsds MiszH jtis'e GOojH i’ &AMy o soBtdy’ 1. Lt jt'C Sttt tGdn sl 0 7
LOOHOGRY HEW odSth0kdkY o Hiftso'HO® dlzds jteOy" Sdistestdkdn tesB'ls o &OayQL-dis-
BibsHUEsGE dth'BRdSEz gstBse A "Ie0Csdyd’ LOoHOGGW L HhydYE'dd
" [hdsod hizHbses™ jdjtee jlsdSd™ [9].
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uOBEAY™ 1. Y0oHOGGY HEZW odSistkOdkhkY Cotistest b tetsBIs

at *h ik i t
Sk s = SlstesE-d tsis;isil)sq’ hJdjnisteso =
o0tz 0czls0

1 2 3 4 5 6 7 8 9
1 $10.8 1 3 5 8 12 | 14 11 22 24
2 $9.4 1 3 5 6 12 | 16 11 20 25
3 $8.4 1 3 5 7 12 | 17 11 23 26
4 $7.6 1 3 5 6 12 | 14 10 21 24
5 $6.7 1 3 5 8 12 | 16 11 20 25
6 $5.10 1 3 5 6 12 | 17 10 21 26
7 $4.7 1 3 5 7 12 | 14 10 22 24
8 $3.12 1 3 5 7 12 | 16 11 23 25
9 $2.4 1 3 5 8 12 | 17 11 20 26
10 $1.5 1 3 5 6 12 | 14 10 22 24
11 ¢l.1 1 3 5 7 12 | 16 11 23 25
12 $2.2 1 3 5 9 12 | 17 10 21 26
13 $3.1 1 3 5 8 12 | 14 11 23 24
14 $4.3 1 3 5 6 12 | 16 10 22 25
15 $5.4 1 3 5 7 12 | 17 10 21 26
16 $6.6 1 3 5 6 12 | 14 11 20 24
17 $7.1 1 3 5 8 12 | 16 10 23 25
18 $8.1 1 3 5 6 12 | 17 10 22 26
19 $9.2 1 3 5 7 12 | 14 11 21 24
20 $10.4 1 3 5 8 12 | 16 11 20 25
21 $1.3 1 3 5 9 12 | 17 10 21 26
22 $2.3 1 3 5 6 12 | 14 11 22 24
23 $3.6 1 3 5 7 12 | 16 11 23 25
24 $4.5 1 3 5 8 12 | 17 11 20 26
25 $5.5 1 3 5 9 12 | 14 10 21 24
26 $6.12 1 3 5 6 12 | 16 11 22 25
27 $7.4 1 3 5 7 12 | 17 11 23 26
28 $8.6 1 3 5 8 12 | 14 11 20 24
29 $9.1 1 3 5 9 12 | 16 11 21 25
30 $10.2 1 3 5 7 12 | 17 11 23 26

* T fzHiE o' HYBo HESEE Gisd iz 109 JH b o GooyE-dE-&ssHydsdE tish BhdSE, rEHOES ¢;
** T 9"Hifso " HE0 iz jtsOy W Ciodaistsisiz ded tetsBls © B0auREds-03 sH UG ish BRdSE.
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10.

11.

TJSBd3jdHEa0%0 o'ls jteolskztsO

otelsiisto . ¢&. wlzHGB" Jdjtcisdul’ EhsokseSd [udShk]:  %O0oyOddd?
sh'BRdS / 4. ¢. dlelsjdsse, A. J. gisteBto. T _FdSte0’s : v Juv, 2002, T 356 f).
otelsjisso . d. udijhkr fizHsern AdjtecjsduinCdn EZhkodsoss [ujShis]:
ujBls) tehsedy / 4. ¢. Ptkjkse, A. I Asashdye, ¢. ¢ ZSoot,
A. 3. ZBhs0C. T_f : wlzHishstets jdod[j, 1990. T 376 ).

AlZG0j&St a. ¢. WdStkojohCd? CsoOBL st jE b2  dihisdkizs.  Jyjts
dhsstedd  dihsdlsizsoTzgdo jehdsiso /a4, . akeOjdSs, ¢. A 0,
A F. sthbjkss. T3 dsewojo : vfuv, 1995. T 240 f).

AsLizdySd? r. A, He0CdygnSdl e iStdjeHoydd s hdoLsy mizHseY 7 HOLjzj2
[bjShis] / rR. . ALEquSd?2. T a3B. | JBeChdco, 2007. T 128M).

IsLkduSd? R. . dlHtorj HodeOkjkd obliste jddkjct nestoddy [ujShis]:
ZuiBkdS :02k. uv. 1/ R. A. AsLidySd2. T : JhieCdkdeco, 2008. T 283 ).
IsLkduSd? R. . dlzHtorj HodeOkjkd oblist jddkjct nestokdy [ujShis]:
ZujB&dS : 02 56. u. 2/ R. A. AsLBAYSd2, ¢. . IzdHO. T _f : FiteChdc0, 2008. T
463 ).

AsteBse A. _J. rhydSestjHw hirgses’ JhitecisdSd [rkiSiktesde) odHOGEY]:
Y HislzykdS / A, I gsteBe, A. 3. stsks. T _fStk0's :yus, 2012. T 606 .
AttBto M. J 1B'tekdS LOHOY L HAydtftz'Gd "alzHbse" jdjtec jisdud’ ZhsodseSd™
[UShis]: &0oyO G2 tsh'BkdS / A. & qstBte, u. X 't u. . oSG0,
JL s. Yt JHE Y jECE. T _JdStr0'a:yus, 2009. T 56 .

AtteBtso . I 1B6kdS fie0Csdyddn L0aHOG L Hdhydtt'ed " hdsed hizHEses'
JizdtecjisdSd” [udShis]: GOoyoz dd? tth'sdkdS / A. I gskese, u. I h'd,
A u. L°GCro0. T _Fdisiz0’s :yuvs, 2017. T 270 .

Attt . J "bHEE00 jhjtec jisdCo 50 wo'lssod? sCj06% [uiShik]: HiskzyddS /
A. L e, w. L toszhane, L uw utlzhdwese, JL s. Yt jHE YjkSs [LO
tejH. 1 I BBo0]. T _Fdisto’s :yus, 2007. T 596 f).

sekSh . . _fdesesj MizHsets)  HALjEzjhstesjkd).  sthyjtydw
Codnistelzdisso0ddw, 0k0kdL BiMHEEOEHERES SYT 0 [UiShis]: kyjshs] fhssd] /
A ¢. s, A. . Jones. 7 _f : _Fohdishses jddj, 2005. T 512 .
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12. stteizdizse 6. . AfYdscolsjeidkJ  EsdedLoydetdrj Ssiskr gsthSdn fizHse
[udShis] / 6. . stteddize, A. 3. ¢WOE0P j&Cs, 3. A, as2SCs. T LHIMNO : AJd 'S,
2004. 7T 170 M.

13. stteizdizso 6. A. vjriduihSdi R0E0Ck jtdhsdSd ot jijddk ™ HALjE? [UiShis]
- MifteotsyRdS / 6. . ststeddise. T JHJNNO, 2008. T 272 .

14. stterdizse §. A, ujndsiscdy kstizdostsHesktoCd &0 fkHk [uiShik] /
G. . sttetzdise, I A as2¢s, A I wddedse. T JHINMO : wbkzHW
CLCEYdOnse, 2006. T 247 )

15. fdHdte Miznteat? jaijecilsdSd o LSEOdhk. wistokdyr dhksstedd SOWJHe" hizHsadR
d NOydshoeir = 6 jtec jsdyintdn Zhsoksess [uishis] / tsH. s8R, & jHOSYdj2
A. . steBtso0. T dSsk0jo :qyus, 2015. T 238 ).

16. 3 0kdo02¢ts A. o. ulzHbBso" Hodekzkd odbsts Pdtsets  Lestwhdw  [ujShis]:
HlzykdS. / A o, ZO0kde02¢s, 4. 4. udishjof4Cd2, o. 4. uSOyjBSs. T
JSet0’s : adHOo jy+ uistelzBOEO . ., 2015. T 332 f.

17.yodSte ¢. R. L jHzdOLSHEOW ditstehCOW stecOkdLOydW d SkohhdWdSoydisdd
P jhse0 o BN jyikdd BiLsYONGEhsd ®gsEjfz0o0hdY [uiShs]: ZyjBhs]
fhsedj / ¢. R. ysodise, . A. msHOSSoNCHR. T e jolhsstfistz : LSLOdEhSd2
BtenSs2 dihisdisizls, 2010. T 120 .

18.yodSe ¢. R. ujsted™ d Ehstes2hisots izt d IsjrddyjhSdn s jHilse shets jddw
P eWo [ujShlk]: zyjskdS : @ 2 k. u. 1/ ¢. R. BodSe, A. 4. Ydhse~ jo-
ABEBOL jGSE. Tt jo0hkstfist! : RLHOLji+ stezydkde - 5., 2011. T 516 .

19. JohwhhdSse J. s. wlzHBoY | HOLJEAGY J EZhs0diseSd [uiShis]: htfe0oydds /
I s. JomwhkadSse, A. ¢. jbizrse. T _f. : alzHtshisters j&zdj, 1986. T 424 .

20. 30ns@Ee D, ¢. ustidos d kstkdodrJ fdhsik™ fzHsern HALJEJ? [BiShi] :
2y jBkdS / B. ¢. J0nshEe. T I : stbikzals, 2004. T 496 f).

21. 30nBgt D, ¢. wlzHseY ] AdjtecjlsduinSd) Ehis0kseSd ) HadeOls jawdd
olplziste jlatz jots Meste0nd [ujShis]: ZujBhdS / O. ¢. I0nshse. T J : ute0dh fdk,
2007. 7T 528 M.
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22. 1doSdl . J. ujtdtHAz0BdynCd] hot2Mise0 osHT d osHWEEES HOw0 [ujShis]:
htc0osykdS / . f. tdoSde, ¢. ¢. dkjShodHisse T - : ChjiecsolkshdLHOs, 1984.
T 80 f.

23. MieWtfyjizSse ¢. o. dizHser j ofisiiscols 4 d ksdhdLoydsherj totese jeg-
te0sste™ [uiShis] / §. & mewyjeSse. T [ wlzHshists jedy, 1990. T 279 ).

24. Z&his0S A, 3. IsksCd jojec” o HALjziGdn Zhks0hseson dsehn+Sdn fizH jd
[ugShis] / A. 3. Zshis0C. T _FdSte0’s : vy fuv, 1997. T 57 ).

25. Guidelines for Voluntary Use of the Ship Energy Efficiency Operational Indicator
(EEOQI) [Electronic resource]. T IMO, MEPC.1/Circ.684, 2009. T Mode of access:
https://www.classnk.or.jp/hp/pdf/activities/statutory/eedi/mepc_1-circ_684.pdf

26. Guidelines on the Method of Calculation of the Attained Energy Efficiency
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LW stekOY 2" tojfizehd

Jhdsodddd HY e jz0kd ‘GWistdkoy" HEW HOGS  Hdiydtt'ed “ fisjClsk0 HECE-
BJdsOy'™W steOdhistelsddn fizHjd, tesiChd’ Cit'adkdyise® (Project Quaycl) Wted-
eLcsBRIS 0 hzhdEsodr J S, © Hiwhk yjteckz teso'Hbs  Ctetioy” _JON,
9'lsydLdvd* 150 LOSHteHBE Isjrd yd' Miztek0kd tis hizHbsBEZHEZ0GER S, hizHESYE0sokz 2
fzndGE'2 jhitcjsdy’, He0odid SEORdWSOy” * tsakHsod dsEl SR fzHid LEOGJR
ChOW SOy kdn stsoltediise, ds™MBOEsHE Sthkojlky', GtedOkdod’ Hjte>0od" kO
cOtzLjo' MsOBHOLET, O SOSEY SjnGyl0 ' jiobiztd, fYoisS “Cs' ®lojHjks L
GiSEEjGHEE0G'  d'sju0ske’.  AsEWH L ydd  LoLGOydds, Ps feoSkduyds
B iSBBMJBAG HYjEitst GWSEBOY" * udlsjibjs, Shsetdets 26 Hfjy 0t L0k
t6.jflzishd, Otz Stecszo0hd™ &5 Ylst'BhS L U jotdd SBEB M jGh"d, 99030=yd 40 &
LO9MH oSS A HissW,jf S0k LA BELE P jddn 50d dsok jis 0.
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BHOSES 1
IdIsOdzdzw HizW MOBY jtejo teCd
1. ufstste'w fostsotsets tesLodisSlz filzHbsots™ jdjtecjlsdSd

L UYsBEz o'Hi GBSt Hediydilz Csh&HjEhOY” fod o Yowse'2 dOhdE"

W BCds %0 o Yiste ol L HogGkzais® . I0YJ%0?

2. JR0t0Ck jtedLiz?lsj Heddydt H Hoteses” ds0N ddadf u. u. IstLizdse0.

3. CS4 SohhstlzCsdodj to'hjdkdv, LOfsYthse0d) uw. u. IstLkzdsedd, Blzis
sCEOHjis o 02BLbGsEE o Siksek el jSkzotk  BOCOSSYdL GHEsodR
Hadclzz'9?

4. WOLo'ls+ shdsod" tediydd, LOSEOH & LOEM o Codniktlzéy s hotes Yoksoses

Hoadclzd0.

CS" ShsBkdoshs’ [SE'YE0 jtst0 [HiChoGHE M Cses o fsHOENsRE Blzid

odSstedisOd* tted hisotste jdat:* ks jHztsodn Hodelzd: ‘9?3 OLe s+ Isdftf SOSdm Hadelzd: s.

. W09 jHs shdsan’ ROwLOSK jecisdSd Jujeeisdubts’ EnsonseSd Yoksyiz0o0, Wed2

i dds gjtelstiize PlstzOdSoSLE.

. WOLo'sr HesBjdzd, WE' odhdShd o 40-m tsCOR XIX fis. fd MY dhE

odSistedisOhd” HEW telzrlz IilzHEO Hotsses’ GO ddkd * o lsted.

8. CcS 9 Sty 60-n tosC'o XIX fis. BzEO LOBJLYjuJBO ted2dishO JWJSisdods s
CislHjBmoY" o Hiftedy1se0ds Hokd o fotssodn GO dHOR?

9. {bLevglsj shbsed” sdtfd hizHbsedr foksadn Stlstz'e, Ps LOMEhokzo0kdn! &0
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ro-pax

.Daewoo Shipbuilding
& Marine Engineering, Ltd
............................................. Tanit

Compagnie Tunisienne

De Navigation
Tunisia
Daewoo Shipbuilding
& Marine Engineering, Ltd

Country:
Designer:.

... Korea
. MARIN
.Tunisia
.. 9598579

Total number of ships already completed
(excluding ship presented): ... nil
Total number of sister ships still on orde nil

TN]T, was the ship that was going to help Daewoo
Shipbuilding & Marine Engineering (DSME) break
into the cruise market. That is what was expected of this
vessel in the beginning, but what was actually discovered
from the building of the ro-pax ship is that the cruise
industry may not %c that easy to get into if you come from
outside Europe.

DSME has said that the cruise market has been difficult to
enter due to the outfitting of the interiors of the ferries with
most interior designers for cruise ships being based in Europe
and being expensive to use. Added to this are the difficulc
technical specifications for the interiors of cruise ships,
highlighted the company.

This cruise ferry as DSME refers to the vessel has been
constructed for Tunisian state company, COTUNAYV, and
was delivered in May 2012. The vessel’s main feature is tha
it complies with the Safe Return to Port (SRTP) requirements
and will be the largest ferry operating in the Mediterranean.

The vessel was specifically designed for cross Mediterranean
journeys between Tunisia and France, Italy and Spain and
will offer first class accommodation, various amenities and
spacious areas for its 3,200 passengers. The vessel has over
10,000m” public spaces, including a swimming pool and a
mosque. Tillberg Design US was employed for the outfittin;
of the interior design of this vessel, which has been LhCmC§
on the essence of the Tunisian culture.

The 210m vessel has a capacity of more than 1,000 cars or
a mixture of trucks and cars. The vessel has been designed for
better cargo flow with a bow and a stern ramp for the 1,060
cars (or 91 trailers and 339 cars) that will come aboard in a
journey. Also, cargo capacity has been maximised through
the installation of an upper car deck, a main cargo deck with
hoistable car decks and a lower hold.

Van der Velden Marine Systems has supplied the two
TIMON rudders for Zanit. The TIMON flap type rudders
installed on the vessel will optimise speed and course
corrections and reduce cavitation and vibration. The rudder
profile is based on the HSVA and NACA profiles and is
suitable for fast vessels requiring high manoeuvrability
performance. Because of the flap, turning circles are smaller
and course corrections can be made more efficiently.

The two TIMON rudders are provided with Asymmetric
Rudder Technology (ART). ART is a special rudder design
that has been developed to improve propeller flow. The
special layour modifies the profile above and below the
centreline of the propeller in such a way that effects of the
rotation of the propeller slipstream are countered. This
expands the cavitation-free rudder angle and reduces drag,

106

built to latest

which contributes to the ship’s speed abilities. Reduced
rudder cavitation also gives an extended life span to rudders
and shaft bearing systems. Low vibration and noise levels are
an additional bonus.

Tanit has been designed with two separate engine rooms
thar are fitted with four MAN B&W 12V48/60CR that also
have propeller shaftlines which have different lengths of over
40m. Having this arrangement the vessel meets with the
requirements for safe return to port. The final propeller blade
design has been hydro dynamically optimised and carefully
balanced with a special focus on propulsion efficiency, low
noise, and cavitation levels. The vessel is capable of a
maximum speed of 30knots, which will also make it one of
the fastest sailing ferries in the world.

TECHNICAL PARTICULARS

Lengthoa: ........
Length bp: .....
Breadth moulde
Depth moulded
To main deck:

To upper deck: ...
Width of double skin

BOMOM: . 1.6m
Draught

Scantling: . 7.92m

Design:....
Gross:52,645gt
Deadweight

Design: . 0, 1260WE
SPEEM, SEIVICE: ... 27.5knots
Bunkers

Heavy oil 1,780m*

Diesel oi . 290m’
Water ballast: 2,450m’

Daily fuel consumption
196.3tonnes/day
Auxiliaries:... ....24.5tonnes/day
Classification society and notations BV I, HULL, MACH,
Roro Passenger Ship, COMF-NOISE2,
COMF-VIB 2, AUT-UMS, AUT-PORT,
SYS-NEQ-1, MON-SHAFT, Ice Class ID,
REF-STORE, ALP, SDS, Inwater Survey, Unrestricted
Heel control equipment: .Two pairs of heeling tanks
Roll-stabilisation: ........... One pair of fin stabilisers

Main engine

. MAN B&W
4

.HFO, MDO
Output of each engin: 14,400kW x 514rpm
Propeller

Material: .......cuvvrviiiieeec Ni-Al-Bronze

Designer/manufacturer: . MAN

Number: . R .2

Fixed/controllable pitch: ontrollable

Diameter: 5.6m
Diesel-driven alternators

Number: ............ R, 4

Engine make/typ MAN 6L32/40

Type of fuel:.......... ..HFO, MDO

Alternator make/type: . HHI/HFJ7 808-8P

regulations

Output/speed of each set: ... 2,850kW
Boilers

Number: . .2

Type: team boiler

Make: ..... Staacke

Qutput, ach DoIler: ... .. 5,000kg/h

Mooring equipment
Number: . .6
Make: Rolls-Royce

Type: s ow pressure hydraulic
Special lifesaving equipment
Number of each and capacity: ............... 4 x 632 persons
Make: .RFD
Type: .MES
Vertical or sloping chutes: Vertical
Vehicles
Number of vehicle decks:.............. 3 x fixed, 1 x movable
... 1,400
.. 1,060

....91 trailers (14.6m x 3m),
339 cars or 1,060 cars

Total freight units:.................

Doors/ramps/movable car decks

Number of each ... 814112

Type: .o Hydraulic

DESIGNET e .. TTS
Water ballast treatment system

MBKE: .t Panasia

Capacit: 300m’h
Complement

OffiCers/Crew: .......cccoevoveviciciiinns JRSTR R 285
Passengers

Total:...........

Number of cabin: .
Percentage/number outboard

... 21%/136 cabins

Stern appendages/special rudders: ................... Flap rudder
Bow thruster
Make: .. .. Brunvoll

INUMDET! L. 2

Output: 1,750kW
Bridge control system

MEKE: ..o JRC

ONe-Man OPEratioN: ..........ccorreimiieeieiiieises Yes
Fire detection system

Make: .

Type: ...
Fire extinguishing systems
Engine room:.
Vehicle spaces:

... Marioff/ water mist
... Marioff/water mist

...3
Make: JRC
Models: ....... JMA-9122-6XA, JMA-9132-SA, JMA-9122-6XA

Integrated bridge system
Make: ..
Model:

Waste disposal unit
Waste compactor: ...
Waste shredder/crush

JAN-901B-CON

. Uson/USC-2030
. Uson/USC-2030

Sewage plant ...Hamworthy/ST-50C
Contact date:.. reernen. 26 July 2010
Delivery date: ........coooriii 31 May 2012

SIGNIFICANT SHIPS OF 2012
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