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TiTULO Y RESUMEN

1.1 Titulo y Resumen

En este trabajo, se va a desarrollar el anteproyecto de un buque bulkcarrier
portacontenedores de 40 000 t. Primeramente vamos a realizar un dimensionamiento
preliminar, asi como una prediccién de potencia. Cabe destacar que la eleccion de las
dimensiones del buque se ha hecho teniendo en cuenta varias combinaciones posibles,
tomando como cifra de mérito el coste del buque.

Posteriormente, se procedera a un célculo més detallado de los pesos del buque,
asi como a una definicion de las formas del casco.

También detallaremos el compartimentado del buque, el célculo de estabilidad
en las diferentes situaciones de carga, una prediccion de potencia mas detallada, asi
como el disefio del timén y el célculo del servomotor.

Llevaremos a cabo el calculo estructural basico del buque, segun el Bureau
Veritas.

Con los datos obtenidos a lo largo del proyecto, elaboraremos los planos de
disposicién general del buque.

También se hara el célculo del balance eléctrico del bugue en las diferentes
situaciones de demanda eléctrica.

Por ultimo, haremos el calculo del coste del buque, detallando cada partida.

1.2 Titulo e Resumo

Neste traballo, vaise desenrolar o anteproxecto dun buque bulkcarrier
portacontenedores de 40 000 t. Primeiramente imos face-lo dimensionamento
preliminar, asi coma unha predicion de potencia. E preciso destacar que a eleccién das
dimensions do buque fixose tendo en conta varias combinacions posibles, tomando
como cifra de mérito o coste do buque.

Posteriormente, procederase a un calculo mais detallado dos pesos do buque,
asi coma a unha definicién das formas do casco.

Tamén detallaremos o compartimentado do buque, o célculo da estabilidade nas
diferentes situacions de carga, unha predicion de potencia mais detallada, asi coma o
desefio do timén e o calculo do servomotor.



Levaremos a cabo o calculo estructural bésico do buque, segin o Bureau
Veritas.

Cos datos obtidos 6 longo do proxecto, elaboraremos os planos de disposicion
xeral do buque.

Tamén se fara o calculo do balance eléctrico do buque nas diferentes situacions
de demanda eléctrica.

Por ultimo, faremos o célculo do coste do buque, detallando cada partida.

1.3 Tittle and Abstract

In this project will be developed the pre-project of a containership bulkcarrier of
40 000 tn. In the first place, it makes a preliminary sizing and power prediction. Its
necessary to be noticed that the dimensions were choosen by making several posible
combinations taking the minimun building cost as the criteria to minimize.

After that, it makes a more detailed calculation of the ship weights as well as a
definition of the hull shapes.

It is also detailed the behaviour of the ship, the stability calculation in all the
diferent cargo situations, a more detailed power prediction as well as the rudder design
and the servo calculation.

In addition to that, it develops a basic stuctural calculation of the ship according
to the Bureau Veritas.

With all the obteined data in the project, it will obtain the drawing of the ship
general arrangement.

It also elaborates the electric balance for all the diferent situations of electric
demanding.

Finally, it makes the calculation of the cost of the ship, detailing each item.



:-i ."-""-..." UNIVERSIDADE DA CORUNA

Escuela Politécnica Superior

TRABAJO FIN DE GRADO
CURSO 2019/20

BULKCARRIER PORTACONTENEDORES
40 000 TPM

Grado en Ingenieria Naval y Oceanica

Cuaderno 1

ELECCION DE LA CIFRA DE MERITO Y DEFINICION DE
ALTERNATIVAS. SELECCION DE LA MAS FAVORABLE.



Escola Politécnica Superior

>‘ L< UNIVERSIDADE DA CORUNA

GRADO EN INGENIERIA NAVAL Y OCEANICA
TRABAJO FIN DE GRADO

CURSO 2019-2 020

PROYECTO NUMERO: 18-14

TIPO DE BUQUE: Bulkcarrier y Portacontenedores

CLASIFICACION, COTA Y REGLAMENTOS DE APLICACION: Bureau Veritas,
MARPOL, SOLAS.

CARACTERISTICAS DE LA CARGA: 40 000 TPM. Grano, mineral, carbén. 2
Pilas de contenedores / madera sobre las tapas de escotillas. Madera.

VELOCIDAD Y AUTONOMIA: 15 nudos en condiciones de servicio al 85% MCR
y 15% de margen de mar. 12 000 millas a la velocidad de servicio.

SISTEMAS Y EQUIPOS DE CARGA / DESCARGA: Escaotillas de accionamiento
hidraulico. Con grlas carga-descarga.

PROPULSION: Motor diésel acoplado a una hélice de paso fijo. LNG para
operaciones en puerto.

TRIPULACION Y PASAJE: 20 personas.

OTROS EQUIPOS E INSTALACIONES: Los habituales en este tipo de buques.

Ferrol, 11 de marzo de 2019

ALUMNA: D2 Marta Gonzalez Garcia



CONTENIDO

1.

2.

3.
4.

INTRODUGCCION. ...c.uueiiuteeeessseasneessesssessssessesaseasseesasesssessssesasesssessssessesasessnsesasesasessnsesasesns 3
1.1. CONTENIDO A DESARROLLAR EN EL PRESENTE CUADERNO ....vvteveteeiireeeree et e et e e e nnee s 3
1.2 PRESENTACION . ..ttt e 3

GENERALIDADES. ... cieiie s s s s s s s s s e s s e s s e s s e s s e s s e s s na s e na s ana s rnasaenn 4

BASE DE DATOS ..oiiiiiiiiiiiiiiiiiiiiii i 5

CALCULOS PRELIMINARES .......utiiiitieeeteeeistesesseesatessaseesesseessssessaneesaseessnsessaseesansesssnsessnes 6
4.1 DIMENSIONAMIENTO L.ttt e 6

4.1.1.  Esloraentre perpendiCulares ...............c.cooveoeiiiiiiiii e 6

4120 ESIOFG EOTAL ...ttt 6

4.1.30 MANGQA..c..cooii e 7

R B €1 1 [+ Te (o RO OSSOSO 9

415, PUNTAL oo 10

4216, RESUMEN....ccoooieieeieeeeee e 12
4.2. (@o] =1 el N =L SRR 12

4.2, INUMEIO d@ FrOUME..........eooeieeeeee ettt e e e 12

4.2.2. COESiCieNnte de BIOGUE ...............coooeiieiiiiiiec e 13

4.2.3.  Coeficiente de la SECCION MEIA ...........cccereereeiieiiesee e 13

4.2.4.  COESICIENTE PIISMALICO ...t 14

4.2.5.  Coeficiente de @ fOtACION..............ccccueeeiiiiiieeei et 14
4.3. DESPLAZAMIENTO ..uttiutteteeiteestee sttt et sbe bbbt sb e sbe e sbe e ettt st s ettt et ettt 14

PESOS DEL BUQUE BASE ... iiuiieiiieseis s rs s s s e s sa e s s s sna s s na e sanneas 16
5.1. PESO ENROSCA ...ttt e 16

5.2.2. PESO A GCOIO ...ttt 16

5.1.2.  Pesode equipos Y RABIlIEACION. ............c.cccivmiiiiiiiiei ettt 16

5.1.3.  Pesodela MAQUINGIIQ ...........cccuiiiuiiiiiiiei ettt 16

5.2.4. PESO N TOSCA TOTAL ...ttt 17
5.2. D) 2 Y 11 N o SRS TR 17
5.3. CARGA UTIL e 17

5.3.2. THPULACION Y PASJE ...ttt 1y

LY 2 =T i =Tl Lo LS 17

5.3.3: CONSUIMIOS ..ottt e e aa e e 17

5.3.4. CArga Uil TOTAL. ..ottt 18

A O 1N 0 ] N 19
6.1. DEFINICION DE NOTACIONES .....ceuttesteeteestee st siee st sse et e st sse et sae e st net e ettt et 19

6.2.2.  SIMBOIO A CLASE ...t 19

6.2.2.  Marcas de CONSTIUCCION ..........cccueeeeeereee e et e et e et e et e e e aeeeaeae e 19

6.1.3.  Notas de servicio con notaciones de servicio adicion@les .................ccccocoeuevceerciensinnninns 19

6.1.4.  NOtACIONES A NAVEGACION ...ttt 20

6.1.5.  Notaciones de clase adiCioNALeS ................ccuireiiiiiiiiiiiii et 20

L [ 2y o = =2 o R 22

7.1. COSTES DE CONSTRUCCION BUQUE BASE ....eieeiittiieeeeeeeeeitieeeeeeeeeetsaseeeaaeeeatsnaseeaseeeassnnnseeaaaees 22



Bulkcarrier portacontenedores 40 ooo TPM / Cuaderno 1
Marta Gonzalez GarciajERROR! NO SE ENCUENTRA EL ORIGEN DE LA REFERENCIA.

7.12.1.  Costes de materiales @ granel ...................coooooioiii i 22
7.2.2.  COStS MANO A OBIQ ...ttt e e saaa e e e 23
7.1.3.  Costes equipos del buque y SUMONTAJe: .............cocoeiieiiiiiie e 23
7.1.4.  COSES VAIIOS APLICAAOS. ..ot 24
7.2.5.  COSte CONSTIUCCION EOTAL ...ttt 24
S TR L I I =3 £ 25
8.1. DIMENSIONES FINALES ALTERNATIVAS ....uttitieteesteesteesteesseeassesseesaeesnsesasssnnesnsesnseanseanneenneenneenns 28
9. POTENCIA PROPULSORA .....ooutiiii s 29
10. ESTIMACION DEL FRANCOBORDO.......coiiiiireiuiereeeeeeseesssneesesseesaseessnsessaseesssseesssseesansensas 31
10.1.  FRANCOBORDO TABULAR ....vtiutiitiitteiteeitee sttt sttt sttt sttt sttt sttt 31
10.2.  CORRECCIONES ..eutietietieattesteesteesteesteesseesteesseesseeameeaseeaseeaseeameeemeeembesmeeembeembeeneeembeenteenbeenbeenes 31
10.2.1. Correccion por coeficiente de blOQUE ...................ccceceeiiiiieiiiiieeiee e 31
10.2.2. COITeCCiON POI PUNTAL.........ceeeeiiieiieiee et 31
10.2.3. COITeCCiON POI SUPEIESTIUCTUITS .......ccuueiueisiiiaiiisieeie ettt ettt ettt 31
10.2.4. COITECCION PO AITUSO ... 32
10.3.  FRANCOBORDO MINIMO TOTAL ...utiiutiitiinieesteestee st st st sttt sttt sttt st 32
11. DIMENSIONAMIENTO FINAL.... .ot s s s s e s s e e aa e 33
12. ESPECIFICACION PRELIMINAR ......uutiiiitieeeieeeineesesseeseseeessneesssseesssesssssesssssessaseesssseesasensas 34
12,1, GENERALIDADES ... .ceuttittettesteesteesteesteesteesteasseesteeaaeeaseeaseeeseesmeeseeeembesmeeambeembeanbeenbeenbeenbeanteenes 34
12.1.1. TIPO AE BUGUE ...ttt a e 34
12.1.2. Caracteristicas PriNCIPALES...............c.ceeeuiiieieeei ettt 34
12.1.3. L0 o Tl o T 35
12.1.4. CAPACIAAAES ...ttt 35
12.1.5. PSO IMUBITO ...ttt ettt ettt ettt 36
12.1.6. Formas y estabilidad..................ccooiiiiiiie 36
12.1.7. POtencia y VelOCIAAd.................ccoueiiuieiiiesiie e 36
12.1.8. Ensayos en el canal de eXperiencias .................ccccouecieciiciiicieciece e 36
12.1.9. Vibraciones
12.1.10.  Clasificacion y reglamentos de aplicacion ...............c.cceceivirircecciniiniiecesieieeece 37
12,221, PlAN0S Y AOCUMENTOS .......ccueiiiiiitiestiestee ettt 37
12.2.22. PIUBDGS ..ottt 38
12.2 CASCO e e 38
12.3.  EQUIPO, ARMAMENTO E INSTALACIONES ....ceuietietiesieeseeesneeaneesneesneesnsesneesneeenseansesnneenseanseanseenes 38
12.3.1. Equipo de fondeo, amarre y remolque..................cccoceeveerieesiienieniesiesese e 38
12.3.2. Medios de SAIVAMENTO ............cuiiueiiiiiiee ettt 38
12.3.3. Habilitacion de alojamientos ...............ccuceeieeiieiieiiesese e 39
12.3.4. Aire acondicionado y VeNntilacion ..............c.ccccouuiiiiiiiiiiie et 39
12.3.5. Equipos de navegacion y COMUNICACIONES .............c.ccceereereeseaniiesieesieenieesiee e 39
12.3.6. Medios de CONTraINCENAIOS .............ccueiiiieiiie et 39
12.3.7. EQUIpO de Servicio de CargQ...............cuuiuuiiiiiiiiiesie st 40
12.3.8. Instalacion eléctrica prinCipal ..............cccocuiciiciiciiciecieee e 40
12.3.9. o o 1 40
12.3.10.  Pafioles y cajas de almacenamiento ................cccoccuecirciriieiieiieiiecee e 40
12.4.  MAQUINARIA AUXILIAR DE CUBIERTA ...uteiutieteeteesteesueesteesseesasesseesssesssesasesssesssesnbesnbe e anbeanneenes 41
12.4.1. EQUIPO d@ GODIBITIO ...ttt 41
12.4.2. TIMON Y MECAQ ...ttt 41



Bulkcarrier portacontenedores 40 ooo TPM / Cuaderno 1
Marta Gonzalez GarciajERROR! NO SE ENCUENTRA EL ORIGEN DE LA REFERENCIA.

12.4.3. Equipos de maniobra de CUbIEIta ..............cooceeee i 41

12.5. INSTALACION PROPULSORA ...ttt s 41
12.5.1. MOLOE PIrOPUISON ... 41
12.5.2. LIN@A A8 ©J8S........eeeeeieeieie et 41

12.6. MAQUINARIA AUXILIAR DE PROPULSION ......utiiitieniriietieeitee ettt sitt ettt sne et nnee e nnne s 41
12.6.1. Servicio del MOtOr PrOPUISON............cccuei it 41
12.6.2. Contraincendios y bAlAeo ...................ccoooiiiiiii 42
12.6.3. Lastre, sentina y Ggotamiento.............ccccccocuiiiiiiiiiiiiiiic e 42
12.6.4. Instalaciones y Servicios SANIEAIIOS. .............ccccouuierieieririesie et 42
12.6.5. LT =T RSP 42
12.6.6. SISEEMAS MARPOL ....cooeeiiieeeee et 43

12.7. CARGOS Y RESPETOS . .iittitttieeeeeeeeettte e e e e e e eeetsae s e e e e e e eaaaa e eeeeeeeassaa e eeeeeeessaaa s eeeeeeenssannaaeaaaees 43
12.8.  INSTALACIONES ESPECIALES ....uuttiiutieeteeetteenittesitee st e e steeesiteesib e st e et e nbe e e nan e sebe e nane e e b e e nnne s 43
13.  CROQUIS PRELIMINAR ...c.viuiitieiuisteeesesssssssssssssssssssssssesssssssssssssssssssssssssssssssssssssssssssssnes 44
13.1. SECCION TRANSVERSAL ..ctiuttteitieautee ettt estse e st e st s bt st e e sh e e sab e e sttt et e eebe e e nab e e st e ean e e e nneeennne s Lt
13.2. SECCION LONGITUDINAL ..cuttittetteteenteesteesteestee st e nie e st see st sttt st sttt nen e 45

2 1 N N 46
=50 1 | 47



Bulkcarrier portacontenedores 40 ooo TPM / Cuaderno 1
Marta Gonzalez GarciajERROR! NO SE ENCUENTRA EL ORIGEN DE LA REFERENCIA.

1. INTRODUCCION

1.1. Contenido a desarrollar en el presente cuaderno

e Presentacion. Introduccion al cuaderno. Descripcion de las caracteristicas
del buque proyecto.

e Seleccion de la base de datos de los buques de referencia y fichas
técnicas de los citados buques.

e Calculo de las dimensiones principales. Basado en regresiones por
formulacion en programas de calculo.

e Calculo de coeficientes de arquitectura naval. Basado en formulacion.

e Calculo de la cifra de mérito y de sus diferentes componentes para la
solucién inicial. Andlisis de diversas cifras.

e Exploracion de alternativas y validacion técnica de cada una de ellas.

o Definicion de la configuracién inicial y dimensiones y caracteristicas
dimensionales y coeficientes de arquitectura naval de cada alternativa a
explorar. Criterios y eleccion de la solucion mas favorable.

e Validacion técnica de la solucién mas favorable. Estimacion preliminar de
pesos, potencia propulsora y validacion de francobordo. Comprobacion de
carga Util, peso muerto y autonomia.

e Croquis preliminar de la seccién transversal y de la disposicién general de
la solucion elegida.

1.2. Presentacion

En este primer cuaderno procederemos a la determinacion de las dimensiones
principales de nuestro buque. Para ello comenzaremos con la elaboracion de una base
de datos compuesta por un total de 30 buques similares al nuestro (40 000 toneladas
de peso muerto como dato prioritario). A partir de esta base, obtendremos una primera
soluciéon de las dimensiones principales, para, posteriormente, realizar sucesivas
variaciones sobre las mismas de modo que tengamos un amplio abanico de
soluciones de dimensionamiento posibles.

Una vez realizado esto hemos de seleccionar el criterio mediante el cual
escogeremos la solucién 6ptima. Al conjunto de variaciones obtenidas a partir de la
solucion inicial, le aplicaremos una serie de filtros con objeto de asegurarnos de que
los parametros filtrados se encuentren dentro de los limites marcados a partir de la
base de datos.

Partiendo de esa solucion optima, procederemos a realizar también una serie
de estimaciones de caracter diverso correspondientes a nuestro buque, asi como la
adjudicacion de una nota de clase y una especificacion preliminar basadas en buques
similares.
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2. GENERALIDADES

Los buques denominados bulkcarriers estan especialmente disefiados para el
transporte de carga seca a granel, en sus mas diferentes variedades. Este tipo de
carga hace que se abaraten los costes del transporte debido a que no existen los
costes de envasado y la carga y descarga se puede hacer de manera mas sistematica
y por lo tanto mas rapida. En estos buques se transporta grano, sal, minerales,
fosfatos, carbon, etc. No obstante, estos buques también pueden transportar
ocasionalmente contenedores e incluso cargas liquidas (crudos o productos
petroliferos).

Los bulkcarriers en su disefio clasico son buques de una sola cubierta, y sus
bodegas disponen de una configuraciébn de tanques laterales altos y bajos con
mamparos inclinados que permiten la autoestiba de la carga. Especial problema
presenta el corrimiento de la carga a granel, ya que su efecto es similar al de las
superficies libres de tanques con liquidos, lo cual debe tenerse en cuenta cuando se
proyecta el buque, prestando especial atenciébn al namero y disposicion de las
bodegas.

Los graneleros se clasifican en siete categorias principales:

e Mini-bulker: Transportan hasta 10 000 TPM.

e Handysize: Transportan entre 10 000 y 39 999 TPM.

e Handymax/Supramax: Transportan entre 40 000 y 59 999 TPM.
e Panamax: Transportan entre 60 000y 79 999 TPM.

e Post-Panamax: Transportan entre 80 000 y 109 999 TPM.

e Capesize: Transportan entre 110 000 y 199 999 TPM.

e Very Large Ore Carriers (VLOC): Transportan mas de 200 000 TPM.

Como se ha descrito anteriormente, el buque a proyectar en este trabajo sera
un bulkcarrier de tipo Handymax capaz de transportar grano, mineral, asi como carbon
en sus bodegas. A su vez, estara dispuesto para transportar sobre sus escotillas dos
pilas de contenedores de tamafio estandar y, en su defecto, madera adecuadamente
estibada.

Debido a la particularidad de su carga, el buque proyecto requiere un reforzado
en las tapas de escotilla y un espacio para acoplar los conos para la estiba y sujecion
de los contenedores, asi como elementos para su trincaje.

Ademas, puesto que nuestro buque consta de tres gruas sobre cubierta,
estaran adecuadas tanto para la manipulacién de las cargas a granel como de los
contenedores.
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3. BASE DE DATOS

Partiendo de la RPA impuesta para la realizacion del presente proyecto,
podemos realizar una base de datos tomando como referencia aquellos buques cuyas
caracteristicas sean similares a nuestro buque a proyectar. De este modo podremos
conocer las dimensiones preliminares del mismo.

Para realizar la base de datos hemos seleccionado una serie de bulkcarriers
préximos a las 40 000 TPM.

A continuacién, se muestra la base de datos elaborada con los buques de
referencia los cuales estan adjuntos como Anexo I

ESLORA
NOMBRE ANO TOTAL ESLORA | MANGA | PUNTAL CALADO FB PM
(m) PP (m) (m) (m) (m) (m)
JIN HUI 2 000 189,99 182,00 32,26 16,90 11,90 5,00 | 50777
AGIOS ANATASIOS 2001 189,90 182,00 32,26 17,10 12,00 5,10 | 52068
APL VENEZUELA 2001 220,50 210,20 32,24 18,70 12,45 6,25 | 42210
CEDAR ARROW 2001 189,80 181,80 31,00 18,50 12,60 5,90 | 47 818
ADASTRA 2002 183,00 175,33 30,95 16,40 11,80 4,60 | 46493
IVS VISCOUNT 2003 179,28 172,00 28,00 15,20 10,65 4,55 | 34676
STAR OSHIMANA 2003 199,00 189,00 32,26 19,00 12,00 7,00 | 48661
BIG GLORY 2 005 189,90 185,00 32,26 17,80 12,50 5,30 | 55809
BOSSCLIP TRADER 2 006 178,70 170,00 28,00 14,00 9,79 4,21 | 30634
GRACE 2 006 175,60 169,17 28,40 14,80 10,42 4,38 | 35283
E.R. BERGAMO 2 009 187,88 182,50 32,26 18,30 11,30 7,00 | 55500
STAR KIRKENES 2 009 208,73 197,40 32,20 19,50 12,00 7,50 | 49924
BULK NEPTUNE 2 009 189,99 182,97 32,26 17,90 12,57 5,33 | 55657
THALASSINI AXIA 2010 196,00 189,00 32,26 18,60 13,00 5,60 | 58608
ALGOMA MARINER 2011 225,56 219,32 23,74 15,00 10,15 4,85 | 38 000
DRAGONERA 2011 180,00 176,75 30,00 14,70 10,10 4,60 | 34613
HALKI 2011 186,40 178,00 27,80 15,60 10,90 4,70 | 36 850
ACACIA 2011 179,99 172,32 28,20 14,30 10,10 4,20 | 33677
NORD HONG KONG 2011 179,90 171,50 28,40 14,10 10,15 3,95 | 32290
ARKADIA 2012 197,08 189,00 32,26 18,50 13,00 5,50 | 56348
STX ARBORELLA 2012 199,90 191,80 32,26 19,30 12,70 6,60 | 57539
MILLION BELL 2012 197,00 194,00 32,26 18,10 12,67 5,43 | 58665
AMBER CHAMPION 2013 199,85 194,50 32,26 18,50 13,30 5,20 | 63525
WUCHANG 2013 179,99 176,65 30,00 15,00 10,50 4,50 | 39128
ANDALUCIAN ZEPHYR 2014 179,96 174,00 30,00 14,05 9,80 4,25 | 34436
CASCADE 2014 179,90 176,85 30,00 14,80 10,60 4,20 | 38737
INLAND SEA 2014 179,97 173,52 29,80 15,00 10,54 4,46 | 37543
TRUE LOVE 2015 179,95 177,00 32,00 15,00 10,50 4,50 | 38800
VENTURE GOAL 2015 189,99 187,05 30,00 15,00 10,70 4,30 | 43500
TIAN ZHEN 2016 189,99 187,00 28,50 15,80 11,00 4,80 | 36900
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4. CALCULOS PRELIMINARES

4.1. Dimensionamiento
A partir de la base de datos anterior, realizaremos un primer dimensionamiento
mediante relaciones estadisticas (regresiones) que relacionen los diferentes
parametros adimensionales en funcion de la variable principal de dimensionamiento.

Para el célculo de todos los parAmetros necesarios, hemos realizado varias
relaciones y el resultado final sera la media de todas ellas.

4.1.1. Eslora entre perpendiculares

Lpp Y =2,024X + 112,05
R2=0,2009
220,00 >
210,00 4
200,00 o
Q. Q‘ *
3— 190,00 . . r'3 : r 3
180,00 ¢ e
/:/r TS R
L e %% o
170,00 * *
160,00
30,00 32,00 34,00 36,00 38,00 40,00
DWTA(1/3)

Lpp = 2,024 - DWT /3 + 112,05 = 2,024 - 40 000 /3 + 112,05 = 181,270 m

4.1.2. Esloratotal

Lt Yy =2,094X + 116,11
R?=0,1945

230,00

L 4

220,00

210,00 »

L 3

200,00 *

Lt

190,00

180,00 35 ¢ ¢4 o ®

170,00

160,00
30,00 32,00 34,00 36,00 38,00 40,00
DWTA(1/3)

Lt = 2,094 - DWT/3 + 116,11 = 2,094 - 40 00073 + 116,11 = 187,724 m
6
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Lt Y =1,0315X + 0,7452
RZ=0,9623

/

230,00

220,00 <+

210,00

4
o4
°

200,00

190,00

180,00 ® L 2

170,00

160,00
160,00 170,00 180,00 190,00 200,00 210,00 220,00

Lpp

Lt =1,0315-Lpp + 0,7452 = 1,0315 - 181,270 + 0,7452 = 187,725 m

4.1.3. Manga

B y =0,625x + 8,3814
R?=0,5792

34,00

4
>

32,00

30,00

28,00 —

26,00

24,00 *

22,00

20,00
30,00 31,00 32,00 33,00 34,00 35,00
DWTA(1/3)

B =0,625- DWT/3 + 8,3814 = 0,625 - 40 00073 + 8,3814 = 29,756 m
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B

y = 0,036X - 0,5467
R%=0,4061

9,50
9,00

8,50
8,00

o
2 7,50

o
— 7,00

6150 * ¢
6,00

L 4

e

"/w:/:. °

5,50
5,00

160,00 170,00 180,00 190,00

Lpp

200,00

210,00 220,00

L
3= 0,036 - Lpp — 0,5467 = 0,036 - 181,270 — 0,5467 = 5,979

B Lpp 181,270 30318
= = = ) m
L 5,979
B
B y =0,0159X + 27,56
R2=0,0076
34,00
32,00 o e o o o ®
. &
30,00 = = *
2800 %% - ¢
1}
26,00
24,00 2
22,00
20,00
160,00 170,00 180,00 190,00 200,00 210,00 220,00
Lpp

B =0,0159-Lpp + 27,56 = 0,0159 - 181,270 + 27,56 = 30,442 m
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4.1.4. Calado

Y =-0,0097X + 4,4696
R2=0,3825

3,20

3,00

2,80

B/T

2,60

2,40

2,20

2,00

160,00

170,00 180,00 190,00

Lpp

200,00 210,00 220,00

B
T= —0,0097 - Lpp + 4,4696 = —0,0097 - 181,270 + 4,4696 = 2,711

30,318
2.711

B
"B
T

=11,182m

22,000
21,000
20,000
19,000
18,000
17,000
16,000
15,000
14,000
13,000
12,000

Lpp/T

y =0,0283x + 11,027
R2 =0,0503

$

Q‘
o¢® o o

160,00

170,00 180,00 190,00

Lpp

200,00 210,00 220,00

L
% =0,0283 - Lpp + 11,027 = 0.0283 - 181,270 + 11,027 = 16,157

T

Lpp _ 181,270

~Ipp ~ 16157
T

=11,219m
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T Yy =0,0451X + 3,1131
R2=0,2201

14,00

13,00 X
PO o0 /
12,00 ‘/te/v
11,00 *

o %o 0’ ¢
10,00 7 e &
9,00
8,00
160,00 170,00 180,00 190,00 200,00 210,00 220,00
Lpp

T =0,0451-Lpp +3,1131 = 0,0451 - 181,270 + 3,1131 = 11,288 m

4.1.5. Puntal
D y = -0,001x + 0,8718
R2=0,1696
0,74
0,72 *—o5 . *
4 e ¢
0,70 *° ¢
°

Q 0,68 * \\ ¢
F 0,66 *

0,64 .

0,62 > S

0,60

160,00 170,00 180,00 190,00 200,00 210,00 220,00
Lpp

T
D= -0,001 - Lpp + 0,8718 = —0,001 - 181,270 + 0,8718 = 0,691

=16,193m

10



Bulkcarrier portacontenedores 40 ooo TPM / Cuaderno 1
Marta Gonzalez GarciajERROR! NO SE ENCUENTRA EL ORIGEN DE LA REFERENCIA.

D y =0,0026X + 10,742
R2=0,0008
15,000

14,000

13,000

00, *
12,000 4—3 r

11,000

Lpp/D

L 3

$
*
10,000 & $o °

9,000

160,00 170,00 180,00 190,00 200,00 210,00 220,00

Lpp

L
% = 0,0026 - Lpp + 10,742 = 0,0026 - 181,270 + 10,742 = 11,213

Lpp 181,270

~Ipp 11,213
D

D = 16,166 m

D Yy =-0,0093X + 3,5723
R?=0,5297
2,20

2,00

1,80

B/D

1,60

1,40

1,20

1,00

160,00 170,00 180,00 190,00 200,00 210,00 220,00

Lpp

B
D= —0,0093 - Lpp + 3,5723 = —0,0093 - 181,270 + 3,5723 = 1,886

11
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D y =0,0893x + 0,1169
R?=0,3075

20,00
19,00
18,00
17,00
16,00

QO 15,00 —
14,00 -4~
13,00
12,00
11,00
10,00

160,00 170,00 180,00 190,00 200,00 210,00 220,00

Lpp

D = 10,0893 - Lpp + 0,1169 = 0,0893 - 181,270 + 0,1169 = 16,304 m
4.1.6. Resumen

e = 187,724 + 187,725
N 2

= 187,724 m

Lpp = 181,270m

B = 29,756 + 30,318 + 30,442

= 30,170
3 m
11,182 + 11,219 + 11,288
T = 3 =11,230m
16,193 + 16,166 + 15,773 + 16,304
D= = 16,108 m
4
DIMENSIONES PRELIMINARES
Eslora total 187,724 | m
Eslora entre perpendiculares 181,270 | m
Manga 30,171 | m
Calado 11,230 | m
Puntal 16,108 | m
4.2, Coeficientes

Una vez hallado todo el dimensionamiento basico, se calcularan todos los
coeficientes y datos previos necesarios para continuar con el calculo de las
dimensiones finales.

4.2.1. Numero de Froude

12
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Este coeficiente se estima en una primera aproximacion a través de formulas
de diversos autores. La velocidad del buque a proyectar, que es un dato dado en los
requerimientos del proyecto, es de 15 nudos.

v 15-0,5144

Fn = =
\/g -Lpp V9,81-181,27

= 0,1829

4.2.2. Coeficiente de bloque

Para el calculo del coeficiente de blogue utilizaremos varios métodos vy
obtendremos el final mediante la media aritmética.

4.2.2.1. Scheneekluth
Para 0,48 < Cbh < 0,85

181,27

014 2420 014 3o +20
ch=—.2L - 3017 = 0,765

Fn 26 0,1829 26 ’

L 181,27

014 “B2+20 014 3pi7 +20
Ch=—". = = =0,71

Fn/s 26 0,1829/3 26

4.2.2.2. Townsin
23 —-100- Fn)
4

23 —-100-0,1829
4

1 1
Cbh =07+ 3 arctan( =07+ 3 arctan( ) = 0,8083

4.2.2.3. Van Lammeren
Cb=137-2,02-Fn=1,37—-2,02-0,1829=1

4.2.2.4. Minorsky
Cb=1,22-238-Fn=1,22-2,38-0,1829 = 0,78

42.25. Kerlen
Para Cb > 0,78

Cb=1,179 - 2,026 - Fn = 1,179 — 2,026 - 0,1829 = 0,80

4.2.2.6. Katsoulis
Con factor f para graneleros: f = 1,03

Cb = 0,8217 - f - Lpp®42 . B=03072 . 701721, g~0,6135 = 98217 . 1,03 - 181,27%42 -
30 17—0,3072 ‘11 230,1721 . 15—0,6135 =076

4.2.2.7. Coeficiente de bloque final
b = 0,765+ 0,71+ 0,808+ 1+ 0,78+ 0,80 + 0,76

7

= 0,8032

4.2.3. Coeficiente de la seccién media

Para el calculo del coeficiente de la seccidon media utilizaremos varios métodos
y obtendremos el final mediante la media aritmética.

13
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42.3.1. Kerlen
Cm = 1,006 — 0,0056 - Ch=35% = 1,006 — 0,0056 - 0,803273°6 = 0,994

4.2.3.2. ElHsva
1 1

Cm = = = 0,996
MY —Cb)35 1+ (1-08032)35
4.2.3.3. J.Torroja
Para Fn < 0,5

Cm=1-2-Fn*=1-2-0,1829* = 0,998

4.2.3.4. Coeficiente de la seccion media final
_ 0,994 + 0,996 + 0,998

C = 0,996
m 3
4.2.4. Coeficiente prismatico
Cp = Cb _ 0,8032 — 08064
P=Ctm =099

4.2.5. Coeficiente de la flotacion

Para el céalculo del coeficiente de la flotacion utilizaremos varios métodos y
obtendremos el final mediante la media aritmética.

Cf=1-03-(1-Cp)=1-0,3-(1-0,8064) =0,9419

Cf=Cm-Cp+0,1=0996-0,8064 + 0,1 =0,9032

1 2
Cf =3t3 Cm-Cp =3ty 0,996 - 0,8064 = 0,8688
4.25.1. Coeficiente de laflotacion final
0,9419 + 0,9032 4+ 0,8688
Cf = 3 = 0,9046
4.3. Desplazamiento

Para un célculo preliminar del desplazamiento utilizaremos los datos hallados
anteriormente.

A=p-(1+s)-Cb-Lpp-B-T=1,030-0,8032-181,27-30,17 - 11,23 = 50.810¢
En resumen, nuestras dimensiones y datos preliminares son los siguientes:

DIMENSIONES PRELIMINARES

Eslora total 187,724 | m
Eslora entre perpendiculares 181,270 | m
Manga 30,171 | m
Calado 11,230 m
Puntal 16,108 m
Francobordo 4,878 | ' m

14
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Peso muerto 40 000,00 | t
Numero de Froude 0,183
Coeficiente de bloque 0,803
Coeficiente de la maestra 0,996
Coeficiente prismatico 0,806
Coeficiente en la flotacion 0,905
Desplazamiento 50809,16 | t
Peso en rosca 10809,16 | t
Velocidad 15 | nudos
Potencia 8 133,747 | kW

Asi mismo realizamos un simple calculo para tener un rango al que cefiirnos en
los ratios principales en funcion de nuestra base de datos:

Cb Lpp/B Lpp/T B/T Lpp/D T/D B/D FB
MAXIMO 0,9000 9,238 21,608 3,061 14,621 0,720 2,135 7,500
MiNIMO 0,7860 5,531 14,429 2,339 9,827 0,615 1,583 3,950
BUQUE PRELIMINAR 0,8032 6,0082 16,1418 2,6866 11,2535 0,6972 1,8730 | 4,878

15
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5. PESOS DEL BUQUE BASE

5.1 Peso en rosca
Para un valor de peso en rosca previo, tendremos en cuenta el desplazamiento
calculado en el anterior apartado asi como el peso muerto estipulado en el proyecto.

PesoRosca = A — PesoMuerto = 50810 — 40000 =10810t¢
5.1.1. Peso de acero

5.1.1.1. J.L. Garcia Garcés
Para graneleros comprendidos entre 75m > Lpp > 280 m

WST = 0,02432 - Lpp*® - B - D% = 0,02432 - 181,270%° - 30,171 - 16,108%° = 7.187,25 t

5.1.1.2. Murray
T
WST = 32,76596 - 1073 - L165 . (B +D + E) -(0,5-Ch+0,4)

11,230
=32,76596 - 1073 - 181.270165 - (30,171 + 16,108 + )

.(0,5-0,803 + 0,4) = 7.255,73 t

5.1.1.3. Peso del acero final
_ 7.187,25 + 7.255,73

2

=7.22149t¢

5.1.2. Peso de equipos y habilitacion
Emplearemos una férmula del libro “Proyectos de buques y artefactos™

Mg,y =0,8-L%797 . (B 40,8245 - D 4 1,85 - T)%797
=0,8-181,270%7%7 - (30,171 4 0,8245 - 16,108 + 1,85 - 11,230)*7%7
=1.392,29t

5.1.3. Peso de la maquinaria

Para el calculo del peso de la maquinaria seguiremos las recomendaciones del
libro “Proyectos de buques y artefactos” el cual nos dice que este peso se dividira en
dos apartados: el peso del motor principal y el peso de la instalacién restante de la
maquinaria.

Para estimar la potencia propulsora se utilizara la formula de Watson.

0,889 - 4°/3 - (40 — Lg';lp +400- 0,12 — 12 - Cb)

POT = V3
15000—-1,81-N -./Lpp
0,889 - 50 809,162/3 - (40 — % +400-0,1> — 12 - 0,803) ;
_ -15
15000—1,81-110-+/181,270
=10488,3CV =7822kW
Donde:

16
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e N: Revoluciones por minutos de la hélice a la velocidad de servicio.
e V: Velocidad en nudos, en condiciones de prueba a plena carga.

5.1.3.1. Motor principal
Myp = 0,075 - MCR + 300 = 0,075 -10488,3+ 300 =1086,62¢

5.1.3.2. Equipo restante
Mg =120+32,29-1073-L-(B+0,8245-D + 1,85 -T)
=120+32,29-1073-181,270
-(30,171 40,8245 - 16,108 + 1,85 - 11,230) = 495,94 ¢

5.1.3.3. Peso maquinaria final

5.1.4. Peso en rosca total

Mpor= = PS + Mgy + My =7 221,49 + 1 392,29 + 1 582,56 = 10 196,34 t

5.2. Desplazamiento
Hallaremos ahora el nuevo desplazamiento con estos nuevos valores:

A =DWT + Mzor = 40000 + 10 196,34 = 50 196,34 t

Como nuestro desplazamiento calculado mediante el analisis de pesos en
detalle es inferior al calculado de forma méas genérica con anterioridad,
comprobaremos que nuestro buque cumple.

5.3. Carga util

Lo que corresponde en este caso es el calculo de la carga util del buque, ya
que tenemos peso muerto como la caracteristica fundamental del proyecto.

5.3.1. Tripulacién y pasaje

El nimero de tripulantes es de 20, como establece la RPA. Siguiendo las
recomendaciones del libro “Proyecto de buques y artefactos” se consideraran 125 kg
por tripulante.

kg

——=2500kg =25t
tripulante

Py = 20 personas - 125

5.3.2. Pertrechos

En este apartado tomaremos un valor supuesto ya que seria un valor que
deberia ofrecernos el Armador.

Pper =60 ¢
5.3.3. Consumos

Los consumos del buque dependeran de la autonomia del buque la cual viene
definida en la RPA y son 12 000 millas.

17
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Considerando que esas millas seran recorridas a la velocidad de servicio
obtendremos los dias de autonomia de nuestro buque.

12 000 millas

Autonomia = ——— = 800 horas = 33,3 dias
15 nudos

5.3.3.1. Combustible
El motor utiliza HFO como combustible el cual presenta un consumo medio de
180 g/kWh, lo que haria que necesitasemos:

g
kW -h

Pyro = 180 800 h-11750 kW = 1692t

5.3.3.2. Aceite
En el caso del aceite se recomienda que sea sobre un 3-4% del peso total del
combustible de propulsién. Tomaremos pues un 3,5% del peso del diésel en el modo
diésel.

Pyee = 0,035 Pyrp =0,035-1692=60¢

5.3.3.3. Agua
Ademas, se dispondra de una capacidad de tanques de agua potable de
200 litros por persona y dia.

litros

Pagua = m - 20 personas - 33,3 dias = 133,2t

5.3.3.4. Viveres
Por ultimo, el peso de viveres recomendado para bugues mercantes es de 5 kg
por personay dia.

kg

—— - 20 personas - 33,3 dias = 3,33 ¢
pers.dia

Py =

5.3.3.5. Consumos totales
Finalmente, el peso total de los consumaos sera:

Peons = Puro + Pace + Pagua + Poiv = 1126,4+ 40+ 133,2+ 3,33 =1303¢
5.3.4. Carga util total

Py = DWT — (P + Pooy + Pagns) = 40 000 — (2,5 + 60 + 1303) = 38 634,5 ¢

18
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6. NOTA DE CLASE

| % HULL ® MACH Bulk carrier CSR CPS (WBT) BC-B ESP GRAB [20] SP20 Tier IlI
unrestricted navigation AUT-IMS COMF CLEANSHIP SUPER BWE equipped for
carriage of containers LASHING

6.1. Definicidn de notaciones
6.1.1. Simbolo de clase

[Part A, Ch 1, Sec 2, [2]] > EI simbolo de clase expresa el grado de
cumplimiento del barco con los requisitos de la horma en cuanto a su construccién y
mantenimiento.

| [Part A, Ch 1, Sec 2, [2.1]] = EIl simbolo de clase “I” esta asignado a los
buques construidos de conformidad con los requisitos de las Reglas u otras reglas
consideradas como equivalentes.

6.1.2. Marcas de construccion

[Part A, Ch 1, Sec 2, [3]] > La marca de construccién identifica el
procedimiento bajo el cual el barco y su equipo principal o disposiciones han sido
supervisados para la designacion inicial de la clase.

% [Part A, Ch 1, Sec 2, [3.2]] - Esta marca se asigna a la parte
correspondiente del barco que ha sido inspeccinado por la Sociedad de Clasificacion
durante su construccion.

HULL [Part A, Ch 1, Sec 2, [3.1.2]] = Simbolo referente al casco del buque.

MACH [Part A, Ch 1, Sec 2, [3.1.2]] > Simbolo referente a la maquinaria del
buque.

6.1.3. Notas de servicio con notaciones de servicio adicionales

[Part A, Ch 1, Sec 2, [4]] &> Las notaciones de servicio definen el tipo y/o
servicio del buque que hayan sido consideradas para su clasificacion de acuerdo con
los requerimientos de clasificacion firmados por la parte interesada.

Bulk carrier [Part A, Ch 1, Sec 2, [4.3.1]] > Nota de servicio referida a buques
autopropulsados destinados al transporte de carga seca a granel.

ESP [Part A, Ch 1, Sec 2, [4.3.1]] = Indica que el barco esta sometido al
“Enhanced Survey Program”.

BC-B [Part A, Ch 1, Sec 2, [4.3.2]] - Para bulkcarriers disefiados para
transportar cargas secas a granel de densidad 1,0 t/m3 y superior.

CSR - [Part A, Ch 1, Sec 2, [4.3.2]] Servicio adicional para completar la nota
de servicio bulk carrier ESP en buques de eslora superior o igual a 90 m contratados
después del 1 de abril de 2006.
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GRAB [X] [Part A, Ch 1, Sec 2, [4.3.2]] & Empleado para complementar las
nota de servicio CSR BC-B, se define de acuerdo a la “Regla NR522: Reglas
estructurales para graneleros” la cual nos define X=20 para buques de eslora menor
de 200 m.

CPS (WBT) [Part A, Ch 1, Sec 2, [4.3.2]] 2> Complementario a la nota CSR y
definida en la “Regla NR530: Rendimiento de revestimiento estandar”, aplicada a
buques que cumplan los requerimientos de la NR522 y relativa a la proteccion de los
revestimientos del casco en los tanques de lastre para buques Bulk Carriers de eslora
superior a 150 m.

SPxxx [Part A, Ch 1, Sec 2, [4.17.1]]> Para buques que cumplan el Codigo
IMO de Salvamento para Buques de Propoésito Especial que transporten mas de 12
tripulantes especializados. Se define xxx=20.

Tier Il [Part A, Ch 1, Sec 2, [4.17.2]] > Se asigna a buques cuyo motor
principal y auxiliar estan cubiertos por el “EIAPP: Certificado Internacional de
Prevencion para los Gases Contaminantes” del Convenio MARPOL.

6.1.4. Notaciones de navegacion

[Part A, Ch 1, Sec 2, [5.1]] = Define las limitaciones del bugue para navegar en
determinados espacios.

unrestricted navigation [Part A, Ch 1, Sec 2, [5.2.1]] = Esta notacién es
asignada a los buques destinados a operar en cualquier area y en cualquier periodo
del afio.

6.1.5. Notaciones de clase adicionales

[Part A, Ch 1, Sec 2, [6.1]] =2 Una notacién de clase adicional expresa la
clasificacion de equipamiento adicional o disposicion especifica que haya sido
solicitada por la parte solicitada.

unattended machinery space (AUT-IMS) [Part A, Ch 1, Sec 2, [6.4.2]] = Esta
notacion se asigna a los buques que estan equipados con instalaciones automatizadas
que permiten espacios de maquinaria que puedan permanecer periédicamente
desatendidos en todas las condiciones de navegacion, incluyendo maniobras y que
adicionalmente estan provistos de sistemas integrados que permiten manejar el
control, seguridad y monitoreo de la maquinaria.

comfort on board ships (COMF) [Part A, Ch 1, Sec 2, [6.7.1]] = Se tiene en
cuenta la evaluacion de la comodidad, tanto el nivel de ruido como el de vibracién.

pollution prevention (CLEANSHIP SUPER) [Part F, Ch 9, Sec 2, [3]] - esta
notacion adicional es asignada a los buques disefiados y equipados para controlar y
limitar la emision de sustancias contaminantes en el mar y en el aire.

ballast water exchange (BWE) [Part A, Ch 1, Sec 2, [6.8.5]] > Se asigna a los
buques destinados al intercambio de agua de lastre en mar y cuyo disefio cumple con
las disposiciones técnicas del convenio BWM del 2004.
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equipped for carriage of containers [Part D, Ch 2, Sec 2, [2]] > Aplicado
para barcos que adicionalmente presentan el servicio de transportar contenedores.

LASHING [Part A, Ch 1, Sec 2, [6.1.5]] -> notacién que complementa el
equipped for carriage of containers y que se asigha a buques equipados con equipo
movil de amarre de contenedores.
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7. CIFRA DE MERITO

Los criterios para la seleccién de alternativos utilizados con mas frecuencia son
los siguientes:

e Coste de construccion.

e Inversion total.

e Coste del ciclo de vida.

o Flete requerido.

¢ Rendimiento neto del Capital Propio.

e Tasa de rentabilidad interna del capital propio.
e Tasas de rentabilidad interna.

La cifra de mérito, sera la herramienta que usaremos para seleccionar, de entre
todas las alternativas generadas, la mas favorable, por lo tanto dicha cifra ha de
expresar criterios puramente financieros. En nuestro caso nos situaremos bajo el
punto de vista del astillero, por lo que el criterio a seguir sera el coste de construccion,
de manera que éste sera nuestra cifra de mérito.

7.1. Costes de construccion buque base
7.1.1. Costes de materiales a granel

CMg =cmg-PS =ccs-cas-cem-ps-PS=1075-1,115-1,065-750 - 7 850,05
= 7515 648,68 €

Los valores de los coeficientes deben estar entre:

1,05 < ccs < 1,10 hasta 1,50
1,08 < cas < 1,15
1,03 < cem < 1,10

Dénde:

e c¢mg: Coeficiente de coste de material a granel.

e PS: Peso de aceros del buque.

e ccs: Coeficiente ponderado de las chapas y perfiles de distintas calidades de
acero.

e cas: Coeficiente de aprovechamiento del acero en relacion con el pedido de
materiales (Peso bruto/peso neto).

e cem: Coeficiente de incremento por equipo metélico incluido en la estructura.

e ps: Precio unitario del acero para referencia.

MATERIALES A GRANEL
ccs 1,075
cas 1,115
cem 1,065
ps 750,00 | €
PS 7 850,05 | €
CMg 7 515 648,68 €
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7.1.2. Costes mano de obra
CMm = chm-csh-PS =30-40-7850,05=9420 056,64 €
Doénde:

e (Mo: Coste de la mano de obra.

e (Mm: Coste de la mano de obra de montaje del material a granel.

e (Me: Coste de la mano de obra de montaje de los equipos e instalaciones del
buque.

e chm: Coste horario medio del Astillero.

e csh: Coeficiente de horas por unidad de peso.

e PS: Peso de acero del buque.

MANO DE OBRA

chm 30

csh 40 | h/ton
PS 7 850,05 | €
CMm 9420 056,64 | €

7.1.3. Costes equipos del bugue y su montaje:

CEq + CMe = CEp + CHf + CEr = 3090 823,89 + 816 000,00 + 1 329 896,81
=5236720,70 €

CEp =cep-BP =380-8133,75 = 3090 823,89 €

CHf = chf -nch-NT =34000-1,2-20 =816 000,00 €

CEr =ccs-ps-PEr=1,3-750-1364 =1329896,81 €
Doénde:

e (Eq: Coste de los equipos.

e (Me: Coste mano de obra montaje equipos.

e CEp: Coste de los equipos de propulsién, de sus auxiliares y de su montaje.
e CHf: Coste de la habilitacion y la fonda, incluido el montaje.

e (Er: Coste de los equipos restantes, incluido el montaje.

EQUIPOS Y MONTAIJE

cep 380 | €/kwW

BP 8 133,75 | kW

CEp 3090823,89 | €

chf 34 000,00 | €/trip.

nch 1,2

NT 20 | tripulantes
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CHf 816 000,00 | €
ccs 1,3
ps 750,00 | €
K 0,045
PEr 1 364,00
CEr 1329896,81 €
CEq+CMe 5236 720,70 €

7.1.4. Costes varios aplicados
CVa=cva-CC=0,1-22172426,02=2217 242,60

CC = CMg + CMm + (CEq + CMe)
= 7515 648,68 + 9 420 056,64 + 5 236 720,70 = 22 172 426,02 €

0,05 < cva < 0,10

El coeficiente cva, coeficiente de los costes varios del astillero referidos al coste
de construccion del buque, lo supondremos de 0,1.

7.1.5. Coste construccion total

CC=CMg+ CMm+ (CEq+ CMe) + CVa
= 7515 648,68 + 9420 056,64 + 5 236 720,70+ 2 217 242,60
= 24 389 668,63 €

Dénde:

e (C: coste de construccion.

e (Mg: Coste de los materiales a granel.
e (Eq: Coste de los equipos del buque.
e (CMm: Coste de la mano de obra.

e (Va: Otros costes del astillero.

TOTAL CONSTRUCCION

CcC 22172 426,02 €
cVa 2217 242,60
CCTOTAL 24 389 668,63 | €
CCTOTAL M€ 24,390 M€

24



Bulkcarrier portacontenedores 40 ooo TPM / Cuaderno 1
Marta Gonzalez GarciajERROR! NO SE ENCUENTRA EL ORIGEN DE LA REFERENCIA.

8. ALTERNATIVAS

Para la realizacion de las alternativas de nuestro buque, variaremos los valores
de eslora y de manga en un 7,5% y los valores del coeficiente de bloque en un 3%.
Realizando todas las posibles combinaciones tendremos un total de 735 iteraciones.

Dimens. | Porcentaje

orel. variacion Separacion | Maximo Minimo
Lpp 181,270 13,595 1,360 194,865 167,675
B 30,171 2,263 0,754 32,433 27,908
Cb 0,803 0,024 0,012 0,827 0,779
Iteraciones
10 21
3 7
2 5
TOTAL 735

DIMENSIONES ALTERNATIVAS
Lpp B Cb
194,865 32,433 0,827
193,506 31,679 0,815
192,146 30,925 0,803
190,786 30,171 0,791
189,427 29,416 0,779

188,067 28,662
186,708 27,908

185,348
183,989
182,629
181,270
179,910
178,551
177,191
175,832
174,472
173,113
171,753
170,394
169,034
167,675

Componiendo una tabla con todos los posibles valores de eslora entre
perpendiculares, manga y coeficiente de bloque, calcularemos para cada uno: puntal,
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calado, desplazamiento, francobordo, coeficientes de Froude, maestra, prismatica y
flotacion, asi como los ratios de Lpp/B, Lpp/D, B/D, B/T,T/D y les aplicaremos las
restricciones anteriormente citadas. Gracias a esta “criba” pasaremos de tener 735
alternativas a tener 150.

Ademas calcularemos los costes, que anteriormente habiamos calculado para
nuestro buque preliminar, pero esta vez para todas esas alternativas. Una vez
presentamos los costes totales de construccién, los ordenaremos de manera que se
nos presente en primer lugar el de menor valor (por ser ésta nuestra cifra de mérito).

Incluiremos también los pesos totales de todas las alternativas compuestos por
el peso del acero, el de la maquinaria y el de equipos y habilitacion.

A continuacién mostraremos las 15 alternativas que presentan un coste mas
bajo y en verde se muestra nuestra eleccion.

Lpp (m) B (m) Cb D (m) T (m) A(t) Fn CcMm cp CF

170,394 30,171 0,827 17,136 11,557 50379,246 0,189 0,998 0,829 0,927
170,394 | 30,171 0,815 | 17,136 @ 11,733 | 50402,956 | 0,189 | 0,997 | 0,817 | 0,915
171,753 | 29,416 | 0,827 | 17,436 | 11,767 | 50410,942 | 0,188 | 0,998 | 0,829 | 0,927
171,753 | 30,171 | 0,827 | 17,000 | 11,476 | 50427,199 | 0,188 | 0,998 | 0,829 | 0,927
171,753 | 30,925 0,827 | 16,586 | 11,200 @ 50443,254 | 0,188 | 0,998 | 0,829 | 0,927
170,394 | 30,171 | 0,803 | 17,136 | 11,915 | 50426,665 | 0,189 | 0,997 | 0,806 @ 0,903
171,753 | 29,416 0,815 | 17,436 @ 11,946 | 50434,771 | 0,188 | 0,997 | 0,817 | 0,915
171,753 | 30,171 | 0,815 | 17,000 | 11,651 | 50451,028 | 0,188 | 0,997 | 0,817 K 0,915
173,113 | 29,416 0,827 | 17,299 | 11,685 @ 50458,656 | 0,187 | 0,998 | 0,829 | 0,927
171,753 | 30,925 0,815 | 16,586 @ 11,371 | 50467,083 | 0,188 | 0,997 | 0,817 | 0,915
173,113 | 30,171 | 0,827 | 16,867 | 11,397 | 50475,042 | 0,187 | 0,998 | 0,829 | 0,927
173,113 | 30,925 0,827 | 16,456 | 11,122 @ 50491,224 | 0,187 | 0,998 | 0,829 | 0,927
170,394 | 30,171 | 0,791 | 17,136 | 12,102 | 50450,374 | 0,189 | 0,996 | 0,794 K 0,891
171,753 | 29,416 0,803 | 17,436 @ 12,131 | 50458,599 | 0,188 | 0,997 | 0,806 | 0,903
171,753 | 30,171 | 0,803 | 17,000 | 11,832 | 50474,856 | 0,188 | 0,997 | 0,806 @ 0,903

Lpp/B Lpp/D B/D B/T T/D FB

5,648 9,944 1,761 2,611 0,674 5,579
5,648 9,944 1,761 2,571 0,685 5,403
5,839 9,850 1,687 2,500 0,675 5,670
5,693 10,103 1,775 2,629 0,675 5,524
5,554 10,355 1,865 2,761 0,675 5,386
5,648 9,944 1,761 2,532 0,695 5,222
5,839 9,850 1,687 2,462 0,685 5,490
5,693 10,103 1,775 2,589 0,685 5,349
5,885 10,007 1,700 2,517 0,675 5,614
5,554 10,355 1,865 2,720 0,686 5,215
5,738 10,263 1,789 2,647 0,676 5,470
5,598 10,520 1,879 2,780 0,676 5,333
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5,648 9,944 1,761 2,493 0,706 5,034
5,839 9,850 1,687 2,425 0,696 5,305
5,693 10,103 1,775 2,550 0,696 5,169
PS (t) dPS (t) CcMg (€) CMm (€) BP (BHP) CEp (€) CHf (€)
7 501,97 -348,08 7 182 401,05 9002.366,61 10323,00 3922.739,85 816 000,00
7 525,68 -324,37 7 205 100,43 9030817,84 | 10373,97 | 3942107,58 | 816 000,00
7 539,70 -310,35 7 218 516,95 9047 634,00 10328,59 | 3924 863,69 816 000,00
7 539,70 -310,35 7 218 516,95 9047 634,00 10330,81 | 3925707,47 | 816 000,00
7 539,70 -310,35 7 218 516,95 9047 634,00 10 333,00 | 3926540,68 | 816 000,00
7 549,39 -300,66 7 227 799,82 9 059 269,07 10424,96 | 3961486,50 | 816 000,00
7 563,52 -286,52 7 241 330,48 9076 228,30 10379,63 | 3944 260,29 816 000,00
7 563,52 -286,52 7 241 330,48 9076 228,30 10381,86 | 3945 107,83 816 000,00
7577,31 -272,74 7 254 527,56 9092 769,42 10336,33 | 3927806,74 | 816 000,00
7 563,52 -286,52 7 241 330,48 9076 228,30 10384,07 | 3945944,76 | 816 000,00
7577,31 -272,74 7 254 527,56 9092 769,42 10338,57 | 3928 657,03 816 000,00
7577,31 -272,74 7 254 527,56 9092 769,42 10340,78 | 3929496,67 | 816 000,00
7 573,10 -276,95 7 250 499,20 9087 720,30 10475,99 | 3980876,59 816 000,00
7 587,35 -262,70 7 264 144,00 9104 822,59 10430,71 | 3963 668,13 816 000,00
7 587,35 -262,70 7 264 144,00 9104 822,59 10432,95 | 3964519,44 | 816 000,00
PEr (t) dPEr (t) CEr (€) CEqg+CMe (€) Cva (€) CC total (€) CC total (M€)
1282,16 -81,84 1250 103,00 5988.842,85 2.217 361,05 24 390 971,56 24,39
1282,16 | -81,84 & 1250103,00 @ 6008210,58 2224412,89 @ 24468541,74 24,47
1276,13 -87,87 1244 226,57 5985 090,26 2225124,12 24 476 365,33 24,48
1292,39 -71,61 1260077,23 6 001 784,70 2226 793,56 24 494 729,21 24,49
1308,44 -55,55 1275 730,96 6018 271,63 2228 442,26 24 512 864,85 24,51
1282,16 -81,84 1250103,00 6 027 589,50 2 231 465,84 24 546 124,22 24,55
1276,13 -87,87 1244 226,57 6 004 486,85 2 232 204,56 24 554 250,19 24,55
1292,39 -71,61 1260077,23 6 021 185,06 2 233 874,38 24572 618,21 24,57
1 286,23 -77,77 1254 075,33 5997 882,07 2234517,90 24 579 696,95 24,58
1308,44 -55,55 1275 730,96 6 037 675,72 2 235523,45 24 590 757,94 24,59
1302,62 -61,38 1270051,45 6 014 708,48 2 236 200,55 24 598 206,01 24,60
1318,80 -45,20 1285 829,09 6 031 325,76 2 237 862,27 24 616 485,01 24,62
1282,16 -81,84 1250103,00 6 046 979,59 2238 519,91 24 623 719,00 24,62
1276,13 -87,87 1244 226,57 6 023 894,69 2 239 286,13 24 632 147,41 24,63
1292,39 -71,61 1260077,23 6 040 596,67 2 240 956,33 24 650 519,58 24,65
Mm (t) Me-+h (t) Mtot (t)
1 555,59 1349,11 10 406,67
156121 | 1354,45 @ 10441,34
1558,24 1355,73 10 453,66
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8.1.

1557,61
1557,23
1 566,88
1563,91
1563,24
1 560,22
1562,81
1559,63
1559,28
1572,61
1 569,64
1568,92

1353,38
1351,75
1359,94
1361,20
1358,72
1359,91
1 356,96
1357,65
1356,11
1 365,59
1 366,83
1364,21

10 450,69
10 448,68
10476,21
10 488,63
10 485,48
10 497,44
10 483,30
10 494,59
10 492,70
10 511,30
10 523,82
10520,49

Dimensiones finales alternativas

DIMENSIONES FINALES

Eslora total

Eslora entre perpendiculares

Manga

Calado

Puntal

Francobordo

Peso muerto

Numero de Froude
Coeficiente de bloque
Coeficiente de la maestra
Coeficiente prismatico
Coeficiente en la flotacion
Desplazamiento

Peso en rosca

Velocidad

Potencia

Potencia

28

176,506
170,394
30,171
11,557
17,136
5,579

40 000,00
0,189
0,827
0,998
0,829
0,927

50 379,25
10 379,25
15

10 323,00
7 697,86

~/3/3/3/3/3|3

nudos
BHP
kW
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9. POTENCIA PROPULSORA

A continuacién, realizaremos un calculo preliminar de la potencia propulsora de
nuestro buque mediante el software NavCAD. Por encontrarnos en la fase preliminar
del disefio, algunos de los datos que necesitara el programa para el célculo de la
potencia se podran calcular mientras que otros, por el contrario, se estimaran
mediante el propio programa. Nuestra estimacion se llevara a cabo mediante el
método Andersen por encontrar el método Holtrop un fallo no resuelto.

En primer lugar, introduciremos los valores béasicos solicitados por el programa
y determinaremos un rango de velocidades para nuestro buque teniendo como
condicion de disefio nuestra velocidad de 15 nudos.

Continuaremos introduciendo los datos requeridos por el programa teniendo en
cuenta que serd una estimacion basada en nuestro bugue base:

Project Hull |
Project ID: Configuration: Monchull j |
Description: Chine type: Round/multiple j

Summary General
Scope: ITTC-78 (CT) ﬂ Length on WL 176,500 m
Configuration: Manachull il Max bearn on WL: 3017 m
Chine type: Round/multiple ﬂ Max molded draft: 11157 m
Length on WL 176,500 m Displacement: 50379,25 t
Displacement: 50378,25 t Wetted surface: 80778 = |m2
Propulsor type: Propeller -] Demi-hull spacing m
Count: 1 ﬂ ITTC-78 (CT)

Water properties LCE fwd TR: 88,250 J m
Water type: Salt | LCF fwd TR: 98,683 = |m
Density: 1026 kg/m3 Max section area: 171 J m2
Viscosity: m2/s Waterplane area: 4976,4 J m2

Speeds Bulb section area: 35,0 m2
Speed [01] 2,00 ket Bulb ctr below WL: 0,000 J m
Speed [02] 4.00 ket Bulb nose fwd TR: 180,500 m
Speed [03] 6,00 ket Imm transom area: 400 m2
Speed [04] 8,00 It Transom beam WL 20,000 m
Speed [05] 14,00 ket Transom immersion: 0,000 J m
Speed [06] 14,50 It Half entrance angle: | 59,58 J deg
Speed [07] 15,00 kt Bow shape factor: 1.0 J [WL flow]
Speed [08] 15,50 ket Stern shape factor: 1,0 J [WL flow]
Speed [09] 16,00 kt Planing
Speed [10] 17,00 kt Proj chine ler

Design condition P 2
Design speed: 15,00 ﬂ kt

También tendremos que tener en cuenta el porcentaje y margen de disefio
basado no solamente en el casco, sino que ademas tendra en cuenta otros margenes
que se oponen en la resistencia al avance del buque como pueden ser las olas o el
viento.

Appendage Margin
Definition: Percentage | Design margin: 10 =%
Percent of hull drag:  |5,00 J% Basis: Hull + added dr... = |

Gracias a estos datos obtendremos el célculo de la resistencia al avance del
buque en kN frente a la velocidad de avance, asi como el de la potencia efectiva
necesaria para moverse a la velocidad de servicio.
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En vista de estos célculos tendremos que el buque ofrece una resistencia total

al avance de 963,82 kN siendo necesaria una potencia efectiva de 7437,5kW

navegando a la velocidad de servicio de 15 nudos.

Se adjunta como Anexo Il el reporte obtenido del programa Navcad.

Prediction results

SPEED COEFS ITTC-78 COEFS
SFEE]ED FN Fv RN CF [CTLTICF] CR dcF CA CT
2,001 0,025 0,054 1,53e8 0,001961 1,344 0,000001 0,000000 0,000488 0,003125
4,00 0,049 0,109 3,05e8 0,001783 1,344 0,000001 0,000000 0,000477 0,002875
6,00 0,074 0,163 4,58e8 0,001690 1,344 0,000001 0,000000 0,000454 0,002727
8,00 0,099 0,217 6.11e8 0,001629 1,344 0,000001 0,000000 0,000432 0,002621
14,00 0,173 0,380 1,07e9 0,001518 1,337 0,000673 0,000000 0,000374 0,003076
14,50 0,179 0,394 1.11e9 0,001511 1,335 0,000828 0,000000 0,000370 0,003216
+15,00 + 0,185 0,407 1,159 0,001505 1,334 0,001008 0,000000 0,000366 0,003382
15,50 0,192 0,421 1,189 0,001499 1,332 0,001217 0,000000 0,000362 0,003575
16,00 0,198 0,434 1,22e9 0,001493 1,330 0,001455 0,000000 0,000358 0,003799
17,00 0,210 0,462 1,30e9 0,001482 1,325 0,002032 0,000000 0,000350 0,004347
RESISTANCE
SPEED RBARE RAPP RWIND RSEAS RCHAN RTOWED RMARGIN RTOTAL
[ki] [kN] [kN] [kN] [kN] [kN] [kN] [kN] [kN]
2,001 13,71 0,69 0,00 0,00 0,00 1,44 1,44 15,83
4,00 50,45 2,52 0,00 0,00 0,00 5,30 5,30 58,28
6,00 107,67 538 0,00 0,00 0,00 11,31 11,31 124,36
8,00 183,96 9,20 0,00 0,00 0,00 19,32 19,32 212,47
14,00 661,17 33,06 0,00 0,00 0,00 69,42 69,42 763,66
14,50 741,52 37,08 0,00 0,00 0,00 77,86 77,86 856,45
+15,00 + 834,48 41,72 0,00 0,00 0,00 87,62 87,62 963,82
15,50 942,05 47,10 0,00 0,00 0,00 98,92 98,92 1088,07
16,00 1066,53 53,33 0,00 0,00 0,00 111,99 111,99 1231,85
17,00 137781 68,89 0,00 0,00 0,00 144,67 144,67 1591,37
EFFECTIVE POWER OTHER
SPEED PEBARE PETOTAL
il kW] kW] CTLR CTLT RBAREMW
2,001 141 16,3 0,00001 0,04537 0,00003
4,00 103,28 119,9 0,00001 0,04174 0,00010
6,00 3323 3839 0,00001 0,03959 0,00022
8,00 7571 874,4 0,00001 0,03805 0,00037
14,00 4761,9 5500,0 0,00977 0,04466 0,00134
14,50 5531,3 6388,7 0,01202 0,04669 0,00150
+15,00 + 6439,4 74375 0,01464 0,04910 0,00169
15,50 75118 8676,1 0,01766 0,05191 0,00191
16,00 8778.,8 10139,5 0,02112 0,05515 0,00216
17,00 12049,7 139174 0,02950 0,06311 0,00279
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10.ESTIMACION DEL FRANCOBORDO

Dentro del proceso de definicion de las caracteristicas principales de un
proyecto preliminar, ha de calcularse el valor minimo reglamentario de francobordo,
para comprobar en las posteriores fases de disefio que el francobordo asignado esta
siempre por encima de este. Es por ello, que el célculo del francobordo es una
operacion muy repetida en la espiral de disefio.

A continuacién, vamos a realizar una primera aproximacion del calculo de
francobordo siguiendo las indicaciones del Convenio Internacional de Lineas de Carga
de 1966.

10.1. Francobordo tabular
En primer lugar, se trata de establecer de qué tipo de buque se trata (tipo A o

B):

e Un buque tipo A es aquel buque destinado a transportar cargas liquidas a
granel, con una alta integridad de la cubierta expuesta a la intemperie, asi
COmo una gran resistencia a la inundacion debido a su grado de subdivisiones.

e Un buque tipo B sera todo aquel que no cumpla con los criterios del tipo A.

Nuestro buque serd, por tanto, de tipo B.

Introduciendo ciertos valores como son el 96% de la eslora en la flotacion al
85% del puntal o la eslora entre perpendiculares al 85% del puntal, obtendremos el
valor del francobordo tabular para nuestro buque:

FB; = 2760 mm

10.2. Correcciones
10.2.1.Correccion por coeficiente de bloque

oo Chgso,p + 0,68 0,835+ 0,68 4
b — 1,36 - 1,36 v

10.2.2.Correccioén por puntal

C, = (D L ) R= (17 136 172’3) 250 = 1415
D= A 15 = mm

10.2.3.CorrecciOn por superestructuras

Si la longitud de la superestructura del buque es menor que la eslora del
buque, se aplica la correccion un producto segun la siguiente tabla:

E/L o o1 0203 04 05 06 07 08 09 1
Tipo A 0 7 14 | 21 | 31 41 | 52 | 63 | 75,3 | 87,7 | 100
Tipo B 0 5 10 | 15 | 23,5 32 | 46 | 63 | 75,3 | 87,7 | 100
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La superestructura de nuestro barco medir4 aproximadamente 15 metros. Su
relacién eslora-manga es entonces:

E—15—008 0,1
L= 172~ 008~0

Por lo tanto, para nuestro buque tipo B con una relacion de 0,1, el producto de
la correccion sera de 5.

C;=1070-5% = 53,3mm

10.2.4.Correccion por arrufo
C —(1 A) (4,168 - L + +125) (075 E)
arr 100 ’ ’ 2-L

0
= (1 - W) - (4,168 - 172 + 125) - (0,75 -

2. 172) = 59471

Dénde:

e A: porcentaje del area de la curva real de arrufo respecto al area de la
curva estandar. Nuestro bugque no tendré arrufo, asi que consideraremos
este dato igual a O.

10.3. Francobordo minimo total
FB=FBy-Cep+Cp—Cs+Cypyr =2760-1+4 1415 —53,3 + 594,71 = 4 716,41 mm

32



Bulkcarrier portacontenedores 40 ooo TPM / Cuaderno 1
Marta Gonzalez GarciajERROR! NO SE ENCUENTRA EL ORIGEN DE LA REFERENCIA.

11.DIMENSIONAMIENTO FINAL
DIMENSIONES FINALES

Eslora total 176,50 m
Eslora entre perpendiculares 170,40 | m
Manga 30,17 | m
Calado 11,56 m
Puntal 17,14 m
Francobordo 5,58 | m
Francobordo minimo 4,72 ''m
Peso muerto 40000,00 |t
NiUmero de Froude 0,189
Coeficiente de bloque 0,827
Coeficiente de la maestra 0,998
Coeficiente prismatico 0,829
Coeficiente en la flotacion 0,927
Desplazamiento 50379,25 | t
Peso en rosca 10379,25 | t
Velocidad 15 | nudos
Potencia 9973,69 BHP
Potencia 7 437,50 | kW
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12.ESPECIFICACION PRELIMINAR

La especificacion es una descripcion del buque, y de sus servicios que, con
mayor o menor definicion forma parte del Proyecto de Oferta y Proyecto de Contrato
del buque. La Especificacién incluye los siguientes apartados:

e Generalidades.

e Casco.

e Equipo, armamento e instalaciones.
e Maquinaria auxiliar de cubierta.

e Instalacion propulsora.

¢ Maquinaria auxiliar de propulsion.

e Cargos, pertrechos y respetos.

e Instalaciones especiales.

12.1. Generalidades
12.1.1.Tipo de buque

Se disefiard un buque tipo bulkcarrier portacontenedores de 40 000 toneladas
para el transporte de grano, carbén y mineral, asi como dos alturas de contenedores
en cubierta. Ademas, podra llevar madera estibada en cubierta.

La tendencia en este tipo de buques de peso muerto a la hora de su
construccién es la de darles el mayor tamafio posible con el objetivo de tener la
ventaja de su economia de escala: cuanto mas grande el buque, mayor el de carga y
con ello mayor beneficio. Es por esto que poseen grandes bodegas cubiertas con
amplias escotillas que faciliten en gran medida los trabajos de carga y descarga.

Los espacios de maquinaria se sittan a popa al igual que el bloque de
acomodacion que coincide justo por encima de este espacio y se levanta sobre la
cubierta principal.

Las tapas de escotillas se dimensionaran para el transporte de contenedores
de 20y 40 pies.

La carga y descarga de la mercancia se realizard por medio de una serie de
gruas situadas en cubierta.

Como espacios de lastre se aprovecha el doble fondo del buque y en caso de
necesitarlo, cuenta ademas con tanques encima de las bodegas para el agua de lastre
gue dan a la bodega forma de tolva, lo que facilita la acomodacién de la carga y evita
los posibles corrimientos de la misma.

12.1.2.Caracteristicas principales
El bugue contara aproximadamente con las siguientes caracteristicas:

CARACTERISTICAS PRINCIPALES
Eslora total 176,506 | m
Eslora entre perpendiculares 170,394 | m
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Manga 30,171 | m
Calado 11,557 m

Puntal 17,136 m
Francobordo 5579 | m

Peso muerto 40 000,00 | t
Desplazamiento 50379,25 | t
Velocidad 15 | nudos
Potencia 7 500 | kW
Tripulantes 20,00 | personas

12.1.3.Tripulacion

La tripulacion consta de 20 personas distribuidas de la siguiente forma:

TRIPULACION
PUENTE SALA DE MAQUINAS CUBIERTA COCINA
Capitan 1 | Jefe de maquinas 1 | Contramaestre 1 | Cocinero 1
Oficiales | 3 | Oficiales 3 | Marineros 3 | Camarero 1
Engrasador 1 | Bombero 1 | Marmitén 1
Electricista 1 | Mozos 2

El bugue dispondra de veintiin camarotes individuales con aseo privado, uno
de ellos dispuesto en la cubierta de gobierno para el Practico y cuatro de ellos dotados
de despacho. Contara, ademas, con un camarote doble para alumnos y otro con aseo
y despacho para el Armador.

Se encontraran los siguientes locales de servicio a lo largo de buque:

e Pafioles diversos.

e Gambuzas.

e Lavanderia.

e Aseo publico en cubierta.

e Vestuario y taquillas.

e Cocina.

e Comedores de oficiales y marineria.

e Salas de estar de oficiales y marineria.
e Sala de fumadores.

e Enfermeria.

e Gimnasio.

e Sala de juntas.

e Aseo0 publico en la cubierta de puente.

12.1.4.Capacidades

La capacidad total de las bodegas rondara los 55 000 m3 repartidos en cinco
bodegas dispuestas de proa a popa.
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La capacidad de carga de los contenedores que pueden ser transportados
sobre las tapas de escotilla dependera los requisitos minimos de estabilidad pero sera
cercana alos 160 TEUS.

12.1.5.Peso muerto

El peso muerto del buque viene fijado por la RPA del proyecto y corresponde a
40 000 TPM.

12.1.6.Formas y estabilidad
La proa llevara bulbo y las cubiertas no dispondran de arrufo.
12.1.7.Potenciay velocidad

Una vez conocidas las caracteristicas principales del bugue realizaremos una
prediccion de la potencia teniendo en cuenta lo que nos indican los requerimientos de
disefio, es decir, velocidad de servicio de 15 nudos; 85% MCR y 15% margen de mar.

12.1.8.Ensayos en el canal de experiencias

Con el fin de lograr un mejor rendimiento “potencia/velocidad”, las formas de la
carena del buque seran sometidas a estudio de un Canal de Experiencias,
desarrolldndose por dicho Centro los ensayos y estudios siguientes:

e Remolque a cuatro calados (Lastre, plena carga, carga intermedia y
pruebas de mar).

e Autopropulsion a los cuatro calados indicados anteriormente.

e Propulsor aislado.

e Cavitacion.

e Ensayo de lineas de corriente a plena carga.

¢ Ensayo de determinacién de estela a plena carga.

e Dimensionamiento del timén.

12.1.9.Vibraciones

El Constructor efectuard un estudio y analisis del proyecto y planos
constructivos de la estructura, para limitar los niveles de ruidos y vibraciones del
buque, a aquellos que se establezcan en esta Especificacibn como aceptables,
asegurando de esta manera el confort de la tripulacion y evitando posibles dafios en
las instalaciones y equipos del buque que puedan alterar el correcto funcionamiento de
los mismos.

En el caso de apreciarse en el buque terminado, vibraciones no aceptables, el
Astillero a su cargo, tomara las medidas oportunas para reducir dichas vibraciones a
niveles aceptables, siguiendo las recomendaciones de la Sociedad de Clasificacion.

Se prestara especial atencion al proyecto estructural de la zona de popa para
evitar vibraciones debidas a la accion de la hélice.
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Se calcularan las frecuencias y vibraciones torsionales de la linea de ejes y del
sistema propulsor, y los valores que resulten de tales célculos se someterdn a la
aprobacién de la Sociedad Clasificadora, fabricante del motor y se enviara al Armador
para su informacién.

Durante las pruebas del buque, se realizaran las mediciones correspondientes
por el Astillero y certificadas por la Sociedad de Clasificacion, para determinar la
cumplimentacion de los limites establecidos. Estas mediciones se realizardn de
acuerdo con un método aprobado por la citada Sociedad de Clasificacion. A dichas
mediciones asistird también la inspeccién del Armador.

Si durante el periodo de garantia hubiese vibraciones anormales a juicio de la
Sociedad de Clasificaciéon, el Constructor corregira esta diferencia sin coste adicional
para el Armador, de acuerdo con el Contrato.

12.1.10. Clasificacion y reglamentos de aplicacion

El buque, con todo su equipo y maquinaria, sera construido de acuerdo con los
Reglamentos y bajo vigilancia especial de la Sociedad de Clasificacién Bureau Veritas.

Con independencia de las exigencias anteriores, el buque cumplird ademas
con:

e Organizacion Maritima Internacional (OMI). Reglamento del SOLAS 1974.
Consolidado 2009.

e Organizacion Maritima Internacional (OMI). Reglamento del MARPOL 73/78.
Edicién refundida 2011.

e Cddigo Internacional de Estabilidad sin averia, 2008 (Cddigo IS 2008),
adoptado el 4 de diciembre de 2008 mediante Resolucion MSC 267(85).

e Resolucion MSC 143(77) (adoptada el 5 de junio de 2003). Adopcion de
Enmiendas al Protocolo de 1988 relativo al Convenio Internacional sobre
Lineas de Carga, 1966.

e Convenio Internacional 23 de junio de 1969, sobre Arqueo de Buques hecho en
Londres. BOE num. 221.

12.1.11. Planos y documentos

La Especificacion y planos contractuales estaran redactados en castellano, asi
como los planos principales.

Todas las indicaciones, placas roétulo, etc., de todo el buque, estaran en
castellano. Los libros de instrucciones estaran en inglés y en castellano, siempre que
sea posible.

Se adjuntaran los siguientes planos:

e Plano de formas.

e Plano de tanques.

e Planos de Disposicién General.
e Cuaderna Maestra.
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12.1.12. Pruebas

Ademds de las pruebas exigidas por la Sociedad de Clasificacion, el buque
serd sometido a una serie de pruebas antes de su entrega, con objeto de comprobar
gque todas sus instalaciones, equipos y maquinaria se comportan correctamente, de
acuerdo con los objetivos que de ellos se pretende, asi como con los requisitos de la
presente Especificacion y Contrato.

Entre dichas pruebas se encuentran: pruebas de equipos y servicios, pruebas
de taller (motor propulsor, motor diésel...), pruebas de estabilidad, sobre amarras y
funcionamiento general y pruebas de mar.

12.2. Casco
El casco se construird con chapas y perfiles de acero. La construccion sera
totalmente soldada al igual que el doble fondo.

En la Camara de Maquinas se reforzar4 especialmente, de manera que se
eliminen las vibraciones anormales.

Todas las cubiertas seran totalmente de acero. Toda la superestructura sera de
acero, salvo en la zona en que requieran otra cosa.

12.3. Equipo, armamento e instalaciones
12.3.1.Equipo de fondeo, amarre y remolque

Se dispondra de:

e 3 anclas sin cepo (una de respeto).

e Cadena con contrete.

e 2 escobenes de anclas.

e 1 cable de remolque de 200 metros de longitud.
e 2 molinetes.

e 4 winches.

e Bitas dobles de amarre y remolque.

El amarre y fondeo se controla con el numeral de equipo, el cual se definira con
lo especificado en el citado Reglamento.

12.3.2.Medios de salvamento

De acuerdo con el capitulo 11l del SOLAS, se instalan en el buque proyecto los
siguientes dispositivos y medios de salvamento:

e Aros salvavidas: cumpliendo con la Regla 32.1, Capitulo Ill, Parte B, Seccion Il
del SOLAS, llevara 12 aros salvavidas.

e Chalecos salvavidas: cumpliendo con la Regla 32.2, Capitulo Ill, Parte B,
Seccion Il del SOLAS, se debe disponer en este caso de 20 chalecos
salvavidas, uno por cada persona a bordo.
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e Trajes de inmersion: se dispondra de 20 trajes, uno por persona, entendiendo
por traje de inmersion un traje protector que reduce la pérdida de calor corporal
de un naufrago que lo lleve puesto en aguas frias.

e Botes salvavidas: cumpliendo con la Regla 31.1, Capitulo I, Parte B, Seccion
[Il del SOLAS, el buque dispondra de dos botes salvavidas totalmente cerrados
gue cumplan con lo prescrito en la seccion 4.6. del Codigo con una capacidad
de 20 personas a cada banda.

e Balsas salvavidas: se dispondra de dos balsas con capacidad para 14
personas cada uno de ellos.

e Bote de rescate: cumpliendo con la Regla 31.2, Capitulo Ill, Parte B, Seccion lli
del SOLAS, los buques de carga deben llevar al menos un bote de rescate.

12.3.3.Habilitacion de alojamientos

El buque dispondra de diez camarotes individuales dotados de despacho y
cinco camarotes dobles. Se dispondra ademas de un camarote con aseo para el
Armador. La disposicion de la habilitacion sera aprobada por el Armador y variada por
el mismo siempre que no se altere el volumen total ocupado, ni los equipos y
materiales a emplear. Todos los muebles seran de madera noble barnizada.

Los mamparos de aseos, cocina, gambuza, local de C0,, pafoles y locales de
magquinaria en general serdn de acero. En el resto de los locales seran no metalicos.
Se pondra especial atencién en el aislamiento de la cAmara de maquinas asi como en
los alojamientos y zonas habitables.

En los locales de cocina, gambuza, lavanderia y gimnasio se dispondra de
todos los equipos necesarios para crear un ambiente funcional y préactico para la
tripulacion.

12.3.4.Aire acondicionado y ventilacién

Cada bodega de carga dispondra de troncos de entrada y salida y hongos para
obtener un cambio de aire por hora.

En la zona de acomodacion se instalara un sistema general de ventilacion
mecanico y natural, que cumplira con lo especificado en el SOLAS.

12.3.5.Equipos de navegacion y comunicaciones

Se dispondra a bordo de los aparatos necesarios para el equipo de
comunicaciones del buque con el exterior. Este sistema cumplirh con los
requerimientos para GMDSS internacionalmente aceptados. Contara como es comun
en estos buques con un equipo de comunicacién via satélite y una estacion de radio
(radiobalizas de emergencia, sistema Navtex, radioteléfonos VHF con DSC...).

Ademas contara con un equipo de comunicaciones interiores (sistema de
interfonos de cubierta, sistema de Ordenes y avisos generales con altavoces en
diferentes zonas...).

12.3.6.Medios de contraincendios
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Se dispondra una instalacién sofocadora de incendios por medio de gas CO2,
capaz de cubrir la cAmara de maquinas, el local del generador de emergencia asi
como las bodegas de carga. Las baterias de botellas estaran dispuestas de modo que
el accionamiento de la salida de gases pueda ser realizado desde el exterior de la
camara de maquinas. Esta instalacion estara dividida en secciones, con el fin de que
un incendio en un departamento no deje inundados los otros.

Se dispondré a su vez de:

e 1 conexidn internacional a tierra.

e 2 equipos de bombero completos.

e 15 extintores de polvo seco.

e Diversas bocas de contraincendios.

e 15 mangueras de lona de tejido tupido provistas cada una de acoplamiento y
boquilla.

e 2 sistemas fijos de deteccion de incendios y de alarma contraincendios
dispuestos de detector de humos y avisadores acusticos y visuales.

12.3.7.Equipo de servicio de carga

El buque tendra cinco bodegas totalmente moduladas para el transporte de
grano, mineral y carbén. Cada una de ellas contard con escotillas estancas de
accionamiento hidraulico.

Las escaotillas se dimensionaran y dispondran de los apoyos pertinentes para
poder estibar los contenedores de 20 y 40 pies.

Contara con tres gruas de carga y descarga sobre cubierta.
12.3.8.Instalacidn eléctrica principal

El buque dispondra de una instalacién eléctrica en corriente alterna trifasica a
50 Hz compuesta por dos redes trifasicas a 380 V, para fuerza, una principal y otra de
emergencia, y otra a 220V monofasica para los servicios de alumbrado,
comunicaciones y aparatos de pequefio consumo.

Se instalara en un local todo lo necesario para la conexién con tierra, la cual
estard prevista para una intensidad de 200 A y manguera de 80m.

El buque dispondra de las luces de navegacién y sefales necesarias segun el
Reglamento Internacional de Abordajes.

Se dispondran enchufes para contenedores frigorificos autbnomos en cubierta.
12.3.9.Botiquin

Se suministrara un botiquin, de acuerdo con las exigencias de las Autoridades
espafolas.

12.3.10. Pafioles y cajas de almacenamiento
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Se dispondran los pafioles del Contramaestre, Maquinas, etc. segun
Disposicion General. Los pafioles estaran dispuestos de las baldas necesarias y de los
elementos de fijaciéon de los respetos.

Sobre la Cubierta Principal, y segun disposicion aprobada por el Armador, se
dispondran cajas metdlicas con tapa y trincas, para almacenar todas las trincas y
fittings para la estiba de contenedores.

12.4. Maquinaria auxiliar de cubierta
12.4.1.Equipo de gobierno

El buque serd maniobrado mediante un servo electrohidraulico con consola
eléctrica de mando en el puente y conexion a piloto automatico.

Este servomotor estara dimensionado para ser capaz de efectuar un giro de
banda a banda de 65°, con maximo calado y con velocidad de servicio, en no mas de
28 segundos.

12.4.2.Tim6n y mecha

El timén serd semisuspendido con perfil currentiforme. La mecha se acoplara al
timén por medio de un cono ajustado, en su extremo inferior, por una tuerca.

12.4.3.Equipos de maniobra de cubierta

Para la maniobra de amarre y fondeo del buque, se dispondran en el castillo de
proa de dos molinetes provistos cada uno de barbotén, cabirdén y carretel. Para el
accionamiento de los mismos se dispondra de dos bombas, una para cada maquina.

Ademas se dispondran en popa dos maquinillas para la maniobra de amarre
provistas cada una de ellas de cabirdn y carretel.

12.5. Instalacion propulsora
12.5.1.Motor propulsor

El motor propulsor ser de dos tiempos y capaz de administrar una potencia
continua de aproximadamente 11 000 k.

12.5.2.Linea de ejes

Estara compuesta por una hélice de paso fijo, el eje de cola, una reductora y el
acoplamiento elastico.

Ademas contara con una hélice transversal en proa para maniobras en puerto.

12.6. Magquinaria auxiliar de propulsion
12.6.1.Servicio del motor propulsor

Todas las bombas y restantes aparatos correspondientes a los servicios del
Motor Propulsor serdn de las caracteristicas que el fabricante fije de dicho Motor.
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Su distribucion en la Camara de motores se har4 de forma tal que quede
espacio suficiente para facilitar el manejo, mantenimiento y desmontaje de dichos
aparatos y maquinas, asi como de las tuberias y conducciones eléctricas.

12.6.2.Contraincendios y baldeo

El buque contard con una instalacion de extincion de incendios por medio de
agua salada. Las tuberias de este servicio también se usaran para labores de baldeo.

Ambos servicios usaran una red de tuberias centralizadas en un colector que
se extendera a lo largo de la eslora del buque, de él se derivaran distintos ramales
hacia los locales pertinentes.

El Capitulo 11-2, Parte A, Regla 5 del SOLAS detalla las prescripciones relativas
a los medios de extincion de incendios en los espacios de maquinas.

Este buque estara provisto de un sistema de extincion de incendios con CO,
que cubrird la camara de maquinas, el local del generador de emergencia y las
bodegas de carga.

12.6.3.Lastre, sentina y agotamiento

Se dispondra de un servicio de lastre que podra realizar el lastrado y
deslastrado de todos los tanques destinados a tal fin, pudiendo, ademas, efectuar el
trasiego de tanques de proa a los de popa y viceversa, para corregir el trimado del
buque. Asimismo, las bombas de lastre podran hacer el trasiego entre los tanques
laterales previstos para la correccion de escora.

El achigue normal de sentina serd realizado mediante electrobombas. Se
dispondra de dos aspiraciones en cada bodega, una a cada banda y situadas lo mas
cerca posible del mamparo de popa de cada una de las bodegas. En camara de
maquinas deben achicarse cada cuatro horas las pérdidas de agua, combustible,
aceite, etc.

Para el vaciado total de tanques se dispondran, en el lugar mas conveniente,
tapones de fondo.

12.6.4.Instalaciones y servicios sanitarios

Se contara con agua dulce sanitaria para ser empleada en duchas, retretes y
lavanderia asi como de un calentador para el agua dulce para suministrar duchas,
cocina, lavanderia, oficios, lavabos y purificadores de combustible y aceite.

Todas las descargas se centralizaran en una planta séptica de adecuada
capacidad para el tratamiento de aguas fecales y que cumpla con MARPOL.

Tanto la cubierta principal como la superestructura contaran con sus
correspondientes imbornales.

12.6.5.Taller

42



Bulkcarrier portacontenedores 40 ooo TPM / Cuaderno 1
Marta Gonzalez GarciajERROR! NO SE ENCUENTRA EL ORIGEN DE LA REFERENCIA.

Existira un taller con las herramientas y equipos necesarios para un 6ptimo
trabajo de los mecénicos del buque.

12.6.6.Sistemas MARPOL

Dispondra de una planta de tratamiento de aguas residuales, un separador de
sentinas, un sistema de tratamiento de residuos y un incinerador con las
caracteristicas y correspondiente equipacion que estipula el Convenio MARPOL.

12.7. Cargos y respetos
Todos los cargos del bugue seran suministro del Armador. Los respetos
reglamentarios y herramientas de las instalaciones suministras por el Constructor,
seran suministrados por el mismo.

Seran suministro del Astillero todos los equipos y elementos de material
nautico, salvamento y contraincendios reglamentarios y relacionados en esta
Especificacion.

El Astillero estibara a bordo los respetos extra suministrados por el Armador.

Se suministraran las herramientas especiales de desmontaje de la diferente
maquinaria del buque, que se tendran que considerar en los pedidos del Astillero a los
diferentes suministradores.

12.8. Instalaciones especiales
El buque dispondra de una cabina de control de maquinas, un centro de control
en el puente de gobierno y sistemas de control local de equipos auxiliares.

Contard con sistemas de estabilizacion pasiva y sistemas especiales de
correccion de escora y asiento.

Ademas, dispondra de instalaciones y equipos especiales de contraincendios
de caracter estructural, instalaciones rociadoras de agua y equipos detectores de
incendios en camara de maquinas.
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13.CROQUIS PRELIMINAR

13.1. Seccioén transversal
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13.2. Seccién longitudinal
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GENERAL ARRANGEMENT 1:200
M.S.“ NORDSTJERNEN"
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ANEXO |

Base de datos
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have now patented the concept, which, as demonstral-
ool b Lo Elag. has been conceved as a part clouble:hall

raneement with only the first and)last hil!Ll in this
case Nos | and 53 of the five hold vessel) having 4 1|u|_u
hle skin. As well as underining the l-l"!.'.-*“h'tl benefirs
of the double hall, pronading an inner ikin and therely
1 smoath surfice in these two kesleds, which are I‘lu-. anes
st nffected by narrowing hull shape, £ 18 addirinnal-
fieial 10 cargo handdling and hald eleaning by
f the awkward spices whére cirgo

n»
Iy hene
elimmanng mose «
can accumulate

\t present, the Newbulk desgn i availalile in foue
-.h..l.t.Lx draught  sizes: LI Idlw!. 4‘3'!IIIJ|NJ_U_.'I.
51.000dwt (as Jeu Fni) and 74.000dwe. “The prnciple
has also bee partinlly adopted for g '79"'(!]&%-:01&0_1’.
but with the ;l:-uhfu <kin i pnly No 7 (the afrermost
hold), | :

Nos 2. 3 and 4 holds have been hiuilt o cbinventian:
al hulk casrier design with mp and brattom Wit mﬂki:
andd the double-bortom space 15 divided into the _l:;
rwor longinudingl gieders with the side partments
joined with the bu'tmm_w:tg;-mh
warer ballaat space The cenfre
bunkers, Bodily sidlk; in UEE

[ 1% singl cked. withour forecastle, but gains
ome weather protecoon forwarnd from a-signiticant
irnount of sheer, und a breakwarer. abafr the mooning
UIpMmEnT | | Witonne deck cranes are fined
i A of 26m and @ ~]‘\'L'-'| of
1901/ min nmodanon: for 27 crew plos one
pare’ wranged 10 a five-ter deckhouse alt, set above
rhe machinery -spage i conventional mannes
Alernanve chomces of either Sulzer ORTASAETB. or

MAN B&W 0550MC main enmne are available wath
the desian, with Jin Hulls owner opong for the fist
named, in this case supplied by Diesel) United.
Developing 11,000bhp ar 118rev/min, it is directly
coupled to a FP propeller o gyve a service spesd
allowing a 15% sep margin - of 14.80knots, Electrical
supply 15 derived from: three 490kW dieselialternator
sets powered by Dathatsu prime, movers:

PRINCIPAL PARTICULARS

Length, oa .- 189.99m
Length, Bp..on i < 182.00m
Breadth, moulded...., o (w30, 26M
Depth, moulded to main deck .. L 0 16.69m
o - TSRO I o N s B ..:28,707g!
Deadweight

[ U707, - — 44 5T9dwt
Draught

design
Spead, service ...
Cargo capacity

5 e b

grain. ...
Bunkams

haavy.all ..l

diesal ol .o

Material ., - R
Manulacturer ... . ima Propesier |
Numban
Pilch ... N
Diasak-driven altarmnators
Numbar.. T
Enging make/type ... b KL '
Alternator maketypa s et
UL i iciai chbers et 3 x A90KW/T t
Boiler

Typei.civ
Maka ...
Outpul e
Cargo cranes

S

—eeaines snap b

i




e e L
gt =

i
¢
'
[y
-
———k

\.

H e e

ul
il




AGIOS ANASTASIOS: Handymax bulker

from Sanoyas

Sanoyas Hishino Meisho Corp
§ Japan

Agios Anastasios

1184

Levant Maritime

International, Greece

Sanoyas Hishino Meisho Corp,
Japan

Bahamas

3
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A TRAN0S IS

e x
ant ‘Mantine o a
old

laped d n, which offers mcrease
1 : th mproved
r o L I, betrer fuel
any other siemilas

r 1 bulkers of this type-
hus a capacity on .~.d.;_m|iii'ﬁ
\ convennonal single-skin b
Ippred. with top and botom
cahiancing  self-erimming
ssistingz with grab discha e of
Four grabs are inchsded in
alongsitle the crangs when not

trastarios is self-sutaining with her five holds,
n outfit of Tsoj c]tcrm:-h_\.'drauﬁc deck
- u--r'r‘.p:'l'.i.'-;l of three “II’I!‘[IC lu'l.lt_i W]‘ul:]'l
e covernge over all holds; ﬂuﬁ a twivenme
oned berween Nos 3 and 4 holds: The lstrer g
dinonal capacity i either single O fiwin mode at
these midship compuriments. .
\« single units, cach-chine lifts 3onnes a0 25m)min
without prabs), whilse working a5 a pair, WINES CAn
be handied. Thiy arrangement allorons hﬂl’]‘ m
such as hor-ralled steel cails iﬂd m‘ 1 be Wi
makmng use of hatches mipe d‘lltl'l r lnﬂg.dﬁshﬂlq’
MacGrepor Kaviba wenthertight fulm‘sgnd COVESS
thiat st 1 patts 1 each end of the e design

wlso carers fioe the «

arsigge of
the holds are fined with 2 m@ ven
wtern, CO fire estngabhing. and stoke

detertinn.

imsel-roen allematars

-Sulzer GRTASET:
v dn'.'

resel e

3BEW @ !

row R

r P propeller. Allow 3 15% sen

Tl r 3 MCR; seevice speed |5
4 Dutharsu/ Nishishiba  650kW
: e e botler satsfies

roamplizs with the
ACCE  nnmanned
'.ll'll[l';t'.'!il'ﬂ! s 25,
a arx-ver deckhouse

1 FEIIT TN TS
an Burem:
N onatanon

hipping
Taral

ommaodated 10 sinple cabind tn

PRINCIPAL PARTICULARS

189.90m

45, 1080wl
52 088wl
10.75m
i 12.00m
Speed. senace B5% MCR, 15% sea margin 14 B0kn0OlE
Cargh capacity
bala 64 Sa5m'
Quam (6655 m
Bunwars
hedwy oil 22E8m'
desal ol 38m'
Witer badiast _14.52Tmi
Fisgl comsumption
IF@In EnNgINE only B0 Vonnesidmy
aycliarms 1 Storines/day
Ciassiicaticn Ametican Burssu of Shipping

Pefcanfags of high-ieniile
steal gad in construction

Mein anmne
Dosign
Model, .. :
Manutssturer e
Mumbser i
Clipat

Fropalier.
Maitoriat :
MLt e
PR
Dlittnatar .. —

[ —

y Quput 3 = GSOMWIRKrewmin

Baller
hitarmibar I
Type Composie
Osaha Boilue

ol slde
eahaunl gas
Cargp cranes

10Kkg
B50gin

MNumber 3 xsngle. 1 hwin
Makatype Tsuj/etecinc-hydaulic
Capaciy 3 = Doy 25mimin.
1 twin - 2 & 0MOOE2SITIG

Mogining equipmant
Neimniyor 2 » mogring winokhiwirdinss
2x moohing ednih
Make Kawasai
Type Erciric-hymulic

Halch cowes

Make

MacGregor-Rayata
Tyser Wealhartight iniding pairs

Batllnat contral systent

Mike
Type kocs mmaoe control
Complamant
Ollicers 10
grw A8
boms. - Sngle
Fire detectian systom
Wiaks = Kawasar Satety Servce
Tipe . Senoks tuse
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APL VENEZUELA: new contain

series for German operator

Ship g Stocznla Szezecinska SA, Poland
: APL Venezuela

B178:1/1

Peter Déhle GmbH,

Germany/APL Ltd, USA

Stocznia Szezecinska SA, Poland

Antigua & Barbuda

Nil

14

{ Polish shipyards
eculising in the liner-
« with this new B-178 senes From

[ strnilar

s from the company, some already fesruredin

1 suceessiul mnge

s, for r\.lmlﬂc, CONI Amgel 11y ur

1% the first of 15 vessels, dnd

immechare sisters will operate; on a chirter

it reguire cargo pear. Nevertheless, ather

ss will be hried with cranes, and a facility

s eather o with three slim cranes - each

Stonnes swl ar 37.5m ourreach, de 40tonnes at

W) 5m. positic wned between holds 1/2 ;f'$ and 5."(} e

built into the structure. Tank tesing was carored out at
10, Grlansk

The B-178 is designed with excessive freehonrd and has
4 double-skin hull conmining se cargo haldls: fired with
cell guides suitable for 20/40f conminers, with 45/49f
units also carped on deck. No 1 hold is accaised through
2 long forecaste partly covered by a shelter/breakwater,
and is armanged to varry dangerous cargoes of class 1,110
1.5, with classes L4, 2, 3, 4, 5, 6 and 8 allosved n holds
Nos2, 3, 4and 5.

Of particular note are the stoppers ﬁﬂ#ﬂ to Illlﬂ."ctﬂ.'
guides 5.25m above the tank top in hold 2 to 5, which
allow break-bulk cargo a be loaded  below ¢
contuners, and the large w&smwdnmﬂ"ﬂ"“v'““? :
avilable: 300 unirs on dﬂdtlﬂdwhw 34 b

A tweendeck Is armnged &llh'
provading pipe/cable ducts und access
enel, this forms o full deckwith i
and accommodation for @ S

are instlled < v producing 1000RW etich,; and two sized
for 12006W, 1o sansfy the demands of the reefer
s gl a 1 200KW /331 rev/ mun bow theusten

mplex-Maanet type rudder ie operated by an

fryddenbil steering gear which has @ high turning
angle of 7(leg, although this capability iv only available st
munocuvong speeds and 15 automarically locked: out
above 10knots Anti-heel tanks ure positianed hew.'uq
holds 3 and 4, and second- order moment eompenintons
ire fitred to control vibrution in the me=endeck aght af.

PRINCIPAL PARTICULARS
l.ength, oa FEAE
l-angth, bR
Braadth, moulded L
Depth, mpulded 1o main'dee!
Width of doubla gkin
BN Gl
pattom
Gross 5
Displacament ..
Lightweight
Deadweight
design
seantling ...
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CEDAR aRROW
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GeArBuLK

CEDAR ARROW: upgraded standard
bulker from Gydnia/Gdansk

Shipbiulider: Stocznia Gdanska (Grupa Stoczni
Gdynia SA), Gdansk Shipyard, Poland

I's name Cedar Arrow

M NUMDEE .iiiicnnnsranisrn S AR 6684/21
Owner/operator Gearbulk Shipowning Ltd,
y Norway

Jner Gdansk Shipyard, Poland
Baharmas

iwmber of sisler
already completed
| number of sister
ships still on order

Nil (see text)
3 (plus 2 options)

A FTER several years of uncertainty, Gdansk
f Shipyard now operates under the control of
Stiscznia Crdymua, and the painng has rerurned o one of
the former's successful bulk carner designs (the 13684,
developed in 1997), as 1 basis for a new senes of open
harch vessels for the Gearbulk proup. Within o hull
which retuns the well-proven lines of the eatlier
desggn, the entire cargo arca has been substantially
m-njllir.ml and now features double-skin bulkheads,
instead of ooughed rypes, ad transverse divigions
between the seven halds

Grearbiulk's invalvement in the forest products rrades
has greatly influcnced the development of this design,
n....ﬁ.n the hold ventlaton drrangements which
inelade a dehumidification systern suitble for the
carmiage of paper. These unlise side !tlnrn:!r- abave the
wing tanks which supply air w.a dehomidifying station
gt the poop front, with the double-skin lﬁ\-;-.inu,ll
bulkheads providing air-ducting into the holds

Codar Arrowe 18 strengthened o carey o full carro wath
alrernate holds empry, and Nos 4 and 5 |Ir'lil]l| are
arranged o be fooded in harbour so as 1o redice air
draught. Subdivision of the hull has been particulardy
conndered o provide a hugher than rule standard of
damaje srabiliry,

The hatch covers have been bult o MacGregor
design by the shipyard, and compnse o ‘piggy-back'
srrupgemnent for holds 2 7, openated by exteenal

= o
hydraulic cylinders and dove systems, and a ‘pivoting’
cpver for No | hold. The rregular shape of this cover
on the BO84 (1997) design has been changed o
rectanpular for the more recent ship, but & similirly
operatesd by external hydeailic eylinders,
rl,‘.l‘:—ll-l-: covers are of closed construction and can accept
a uniformly distributed static lumber loading af
2 Stemnes/m' of a mwo-tier container stack lond of
deonnes (TEU) or Glwonnes (FEU). Each cover has
Aush-fitting feeder hatches for §mn and cement, and
i an emeepency can be handled ‘\? the ship's four Thuil
Mitonne, | ulic ramelu eck cranes, fited an
11?1! n holds 1/% 3/4; 5/6; and aft of

The main engine is of MAN B&W 5560MC design
canstoueted by H Cegielski and deselaps 8900kW ar
101rev/min. Flectrical supply 15 from three Cegrelsks
MAN B&W/Dozamel 1050kW diesel-alrernatar sets,
and rwo hoders of 1600kg/h and 1200kg/h ourput
satisfy steam requirements. A Schilling rodder 1s firted
aft and an ABB-Zimech 1500k thruster aperares
forward, The accommaodanan block 1s nghe aft and s
laidd e for a4 complement of 12 pfficers and 11 crew

PRINCIPAL PARTICULARS

Langth oa 189.80m
Langth, bp 181.80m
Braadih, moulded 31.00em
Dapth, moulged to upper deck 18,50m
Width ol double-skin

gide 2. 20m

toticem 1.95m
Gross 32,458q¢
Deadweight i

design #3,5850w!

scaniling 47.818dwt
Draught

design 1 2.00m

scanlling 12.80m
Speed, sarvice, 85% MCRH 14knots
Cargo capacity

graln JB1,330m"
Bunkars

ﬂeav;.; oil -2124m°

iogel o 258m)
Water ballhs ; I?Tsam)
Classilization ' Det Norske \-‘anu
Parcentage of high-teasile | '

stenl used (N construgtion BPPIOX 15%

Main engire
Design
Madal
Mariutaciyrer
Number
Qulput,

Propallar
Malgrial
Manufacturar .
Numbir
Pitishy
Diamatar
Shaed

Type

Make
Qutput

Carga cranss
Mumiser
Makaype
Capacity/spaed

Moaring equiprmant
Numbier

Mahe
Typa

Hatoh covers
Design
Manufatiurer
Type

Caontainons

Langths .,
TEU capacity (up)

Tiers/acroas,

per geck), .

. T TE TSy

1 VXBIG-111

1 x VPA33-110

Marine Matal (Poiand)

1 x 1600kg My 1 x 1200kg(h

- . 4
TsulfSSCLIEZ2E6 S

JE0KMN/Up 16 A0mimin, 28m radiug
2 x winchiwirmdlass, 4 x winch

Towvimr
High-pressure slectric-hydraulic

MacGregor
o

1 x pivating, & » ‘plggy-back'

hiydraulic operation

- —————
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Classification Mo
MO o

Dfficial Mo,
aignal Letters :
Flag :

Faort of Registry
Ship's Mame :
Former Mame 1

021695
0258557
47308-PEXT
JFAFG
Panama
Panama
ADASTRA

- COPOSA

Fegistered Owner 1

 ASTARTE SHIPPING LTD.

Management Company 1 :

TRANSBULK MANAGEMENT INC.

Classification Characters, Motations

Descriptive Motes :
Installation Characters .
Installation Descriptive Motes
Special Description :

Other Classification :

NS*BC, SHC 2,4 E)ESP)
MNS*

CHG, MPF, L5A, RCF, AFS, BWM

Type of Ship -Purposeiintended semice) ;
- Cedificates - SCISE/SF ¢

- PR

o ] i

- BMCIISSC

BULK CARRIER

Bulk carrier (SOLAS IX Req. 1.6)
Other than Qil Tanker

Bulk carrier

Tonnage Gross (Registered)
Tonnage Met (Registered)
Tonnage Gross (Local) ;
Tonnage Met (Local)
Tonhade Gross (TMBS)
Tonnage Met (TMED)
Deadweight ;

29,554
15,898

25,554
15,898
46,493

summer Freeboard {mm) :
summer Draught {m)
Lfim)

Continuous Max. Speed (ki)

4,631
11.807
175.330

16.2
iSea Trial:



Cwverall Lenoth ()
Moulded LxBxD {m)
Fegistered LxBxD (m)

183.000
174.300 x 30.950 x 16.400
175.330 % 30.950 x 16.400

Cargo Capacity

ima ! Mo, of Containers, etc)
Mo of Passenders |
Capacity of Tanks (m3) ;

B 57,083.00 G 58,209.00

FO 2,133.00 AW 301.00

Lifeboats Type, Mo, & Person
Fescue Boats Type, Mo, & Person |
Liferafts Type, Mo, & Person
Hadio Installations -

Mawigation Equiprment :

3 2x(25)

1 1=(6) (at combined use for lifreboat)

1 12(6) 1 2x{25)

GMDSS A1+A2+A3

MC, GYRO, HCS, GPS, RDX, 2RDX, ARPA, AlS, LOG, ES, STGTEL,
DSL, LRIT, BNWAS, SVDR

Mo, & Kind of Engines :
Hore x Stroke (mim)

FPoweer (k)
Revalution (rprm)
Manufacturer

1D:25A6CY

500.0 x 2,000.0

7.024

104.0

Kawasaki Heavy Industries, Ltd.

Mo, & Kind of Boilers |
FPressure (MPa)
Evaporation :
Manufacturer ;

1 AUX VB

0.69

2.40 {ton/h)

AALBORG{QINGDAO) BOILER COMPANY LTD.

*BEvaporation rate: Thermal output (KW) to be filled up in case of
TOH.

Mo, & Capacity of Generators (kVA)
Kind of Propeller Shaft |
Mo, & Shaft Diameter (mm) |

4 AC 1,750
1B
1% 460

shiphuilder

Hull Mo,

Cate of Keel Lay
Diate of Launch :
Daate of Build

Date of Conversion |

Oshima Shipbuilding Co., Ltd.
10339

14 Mar 2002

14 Jun 2002

30 Jul 2002




IVS VISCOUNT: another Algoship bulker

Xingang Shipyard,

People's Republic of China

IVS Viscount

S5B334

Dockendale Shipping

Co Ltd, Bahamas

Algoship Designers Ltd, Bahamas
=nt used Shanghai

Ship & Shipping Research Institute,
People's Republic of China

Bahamas

f : 3
2

ariither of five bulk carner
ng 1n vanous Chinese yards,
bell 1n conjuncnon with its

Designers, and
Great Lakes-fitted
thar Forrune Mk

1 high-specificaton,

nstrucnon for long,

ptimal life eyele cost, which meets

{ IMO) repulatory fegquirements
e and Class B freebonrd ensure doer
ndinor with sell-tomming geuin
rrenethening againat slamming at light
oht (which reduces the need to ballast No @

of a structural design
aroianed 16%0)

1} alent feanuire

A PRI uantiry

le steel in low sress areas only, and which
with ABS lce Clasy D) rules Troughed
ds form five cargo holds, arranged

pace which hay ballast tanks in the
ength, port and sturboard palleries
and electric cabley, und
13 lore and all acce I)Uljir]l:'
allast, bilge and bunker piping, with associted
rans throuph o duct keel, itnoe no pipes QE cablien

f parts, and full
these carry pipeline

i PASSAgeAys

ungements i and around the carge
wide a smooth and flush interioe and J"'l:“
with minitmm ovechangy; hatches

:'J-1|'|1|||,_:_'
= Ve TN s-.]'u-r,m:nl, hydraulic, tﬂd-f(lll‘lll'lgi
do steel covers with integial mechanica

Cargo  handling is by mrans of four
onne / Jom in-:ir_mlm r,r.mc}: with g%‘;th Facilitiesy fired
m the centreline. The holds are suitable far the carmige
¢ wide mange of camgoes, ineluding ipcn:ll"u:(!l_
dangerous gonds, and are served by “’_’lwtmlpm
exhaust fans and paroral veanlaton; “"d‘&“"’m-
Made fur gas and rempemite nwmwﬂ' -4
“alcty, witer ngress alarms cover all
duct keel, aned forscastle.
Main propulsivm bs by a Y
How-speed diceel enpine,
ey /min ynd directly culif

Tunaing in u wike-impeoving "mbt

ds. galleries,

F 14:50knois. Su .
tollknots. Sufficient reserve pawer i provided for

regrulir economi pertormance, with cover for foaling

Phree 560kW alteenator sets deiven by dual-fael
heavy or diesel ofl) diesel engines are Gited, whilse the
mergency set 1e sized o provide safery pawer to the

ngineers’ wiork shop, galley, and domestic fresh witer
vstemn, ' addition fo sanslying irs statutory SOLAS
pertormance. Arrangements for safe, simple and wser
triendly operaton with the lesss manpower inchade
11 st control, ergonomically arranged
im, an engine control mom with dutomenon
and monitoring systems, and remote bradae control
Central fresh warer cooling is provided, and GRP
ballast piping, high-speaificanon E.tll.-u-: tank cosnnps
ine] sacaticidd ansdes should ensure o low-mntenance
crvice life

The wheelhouse  offers 270deg viston snd sy
specially designed to ensure a logical lavout. A frecfall
and inflatable liferafes are

lifelscigt, @ rescue cruft
carried

TECHNICAL PARTICULARS
Length, ca 178.28m
Length, bp 17200m

Bréadth, moulded 268 00m
Depth) mouided
10 Upper deck 15 S0
Width of doutile skin
side 120m
bolio 1 78m
Craught
dasign : :g g
scantling . [
Qioss = L2207t
Displaceman!
UE::;:- Lo TaStbnnas
spanting A3 T3donnes
Lightwtight 90R8tonnes
L ghit _
= ﬂ:‘;ﬂ e - " 32 687wt
soanting. i " -3‘*-‘;75.‘5“
Blogk coaffigiont .0 p——— ) -]

% MOR, 15% sea margin, Gesign
Sméﬂrmp _“ b Vi SORPOIS

Cargo capatily s
Gt
O I
5&‘331; e e AT

Model BATA4ETE
Manufaciutes Yichang Manne Diesal Engine Plant
Mumber 1
Qutput TESW TR Srewimin
Propetier
Maienal Nickal-glurminiumsbrorize:
Dossgrermanufactum
Mumibsr 1
Pilch Fixac
Chmetos JGOSDmI
Spesg 116 3mwimin
Eneset-driven alfarnglors
Nurmber 3
Engira mgkaitype YanmanENSIL-CV
Aftemator makatype - Taiyo Beotrici-
Output/spand 3 w SBOMWI 20reHimin
Cargo cranas
Mumbar e ——
Tyme [Electroshydmulic
Make T}
Performance Atonnen/22mimin: 3526 0m
Mooring eoulpment
Hlirmithee w2 nals
Litesaving equipmant i
Number... 1 x 35person heeiil ifeboa)
Mike SR P S ™
Halch covers i B
:ﬂmm’ PR .Maﬁ
Bulluyt control system B -
Make 4
Type Al
Compalement .
Crenv N
Spare

O i 1 e g i b

= . |

SRS v |

e O







STAR OSHIMANA: open-hatch,
cargo/container ship

pouilger Oshima Shipbuilding
Co Ltd, Japan
Star Oshimana  cent

double-hull strocture forme

1e. They encleisewvir

e 10330 flush riaces, suirthle fi
orat Masterbulk Private Ltd, p A cirpaes Cont NG SRy
] e FaveErsE
Singapore éip 2 ERtonnesi24mimia
Oshima Shipbuilding ncluding 22 re o 2
A X Mmooring winchwindisss
-y Co i:T.d. Japan . ox moarng winch
44 =ingapore Maka Nippon-Pusnss
o b Fiar Typa Electric-hydmaulic
o SLEL ! Halch covers
_ships already ripleted Nil Maks Touji Heavy Indisities
S Type

4 Upper deck Weathertight pontoons
Other decks . Non-tight peniogns
sarving 8s portabls tweendscks in
Nes 4 & 8 holds

F rr thr arlid ot ¥ ]' = ldal Cﬁn'wn!fs .
( ) | ! ] varld ot bulk ll_1._.lc1 Langths,... — e
J de ARTTOCTe i RO vod by the Call gundes e NE

1 nt ¢ fra cluim made n s Reeter phigs
pu hur the o the er ulder Tiers/across
Refer ¢ vessels of this gpe, = .o Upper ceck SE— (. )|
pe being the ‘open harch, aed, senvice, 30% MCR 16 !m Hﬂ”ﬂ.ﬂ“:ﬂ’lsﬂ'ﬁull mﬂmﬂ --_.......—-ﬂ‘ﬂ,-.
ier carmier’ whuch first appeared in Capacity Make. .
portfolio a decade aga. Vessels were bake B5 873"
bu operatson  worldwide a consortium  of = _t'_“'.] 4 ‘BE.338m!
¥ Bunkers

N and Japancse owners [Jage S pray, Nagrafrcant heavy oil it 3016m°
Vhins of T994). Stwr Ogbemarna 15 the lead ship of the dhasel oll e 1T
atest senes of this class, which now, by virnic of .fazw_'r‘hulu‘m 1 =i ceirrmsenie VB, VB0
modest mcreascs n dimensions 1bave Tl'l""‘-L' earlier Sl manc] Det Norske Vetilss' + 144 GﬂrmraJCa:ga
units. ¢ believed w include the biggest deadweight HC-EA GM!N-UFE?S?!}.SGT&':E;:
capacity of such vessels using the Panama Canal. D () HA (+) 1B (+), 2286TEL, TMON,

The main fearure of this design is the cargo handling MalF sl NAUTICUS {Newbuiding)
mstallsnon, which compnses a rwin, electric, Kone Desian
Minckloader gantry crane arrangement; this runs along Modei
tracks ar the harch sides, straddling the 11 cargo holds, Manutacturer
which are closed by weathertight pontoons handled by g“mr
the cranes Two sets of non-watertight pontoons are o
also provided, and these can be froed 1o cach of holds  Propeiise
4 and 8 to form rweendecks suinble for a loading of Matarnal
5 Stonnes/m’. Srowage for the panels is arrnged in Manufaciurer ...
number 11 hold when not in use. The cranes are :l"';:mr
computer-controlled and are firted winth athwartship- et

traversing trollevs: each has a lifung Clpa{jt}' of
6Bonnes. They can he rurned through T100deg and
operated over the ship's side P&S on extending arms A
fixed roof over the gantries provides rain protecrion
whilst working cargo, with retractable covers for the
arms performing the same dury over the quayside.

Sl Ul:ar.acily_”__” -
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BIG GLORY: Kawasaki adopts

bow for bulker

Kawasakl Shipbullding Corp | il
Japan i
Big Glory nEImees
1857 o
White Reefer Line Corp, i.-l‘. e
Panama Gy ST

Kawasaki Shipbuilding Corp, Japan  nranellet, 1
Panama | Oreew/rriln

ale 4 resEArch ane

TECHNICAL PARTICULARS

| |
I
i 1
It el
ol VIAN B&W Wil 1ain
v th et s
R (] AL (. H | P
W i v i |
1 e t 1
i rth
{[¥1} n
Ehe I I"in
g ca
ary 1 1
ite 1
Pl
il

55 B09ciwt
14 BOkNols

B8 450m

1980m
170m"

16,600m"
13.500m*

29 Blennes’day
Hull, + Mach
ad Navgation
Tiia (MNos 2 and 4 holds may be aipty),
+AUTUMS

Bk €

¥ high-lansla

Fitrusion

appox 7%

MAN BEW

BS50MEC-C

Kawasak) Heavy Inousiries
i

HFC

{[¢ 1
e
10 :
it cYa
anid I
1000k Iy, o
l 3 | i e af gl 4 {
by, % I f it ok tlier
I bl 1 enhancéd i
I'S] \Eron
¥ i (LLs { |
Ce =iy Le 8]
ik i moulde
| yel @ nilliy W
e
i by 6561
anhing
i
" i
I T f
T 11 Yaulk
h ol P I |
v e | IOy
fatedd o i Jria
| il Blinks
i 1 T w ol
| | {ith ol all
A AT Vil 1
f f ol il
it
| ) - :
i it @ ranlb i !
Hiiw
. . o th the latrer
i I i 1 ded doubl WY
| n | 1 d | ( he
1 b Th) he vesael can sail with
) and o 3 hold can be thoonded &
" ; ; 1
st MacGsregor-k avaba doulile i
1
cally oporitiod end-t l||-||'-'_""'l!|.ll VTS Al s it
hiolds are served by an outh four "
LT cenmreline-mounted. deck B
s ok . A
1 extent of K i the toral MumDer
-1||i" ubdin u Bar Gidery b Tyvpe of lus
the g |!" met wasaks Heaws
Indigetmes) v aspects me gescarch

comseruction, crane and deck machiners manufactuine

B2006W/ 1 10fev/min

Nb:hﬂ-mn.nu;mhmxg

SEA-Arrow

0
Joru
Il
Ruagdar Byllz wah Fins
5]
K Fanmarfai 1EAL-LY
HFEEY
}
i i
I M VD
|
i X

i
Kawasak| Precision Maohinery
Elecinohyckaule

arfmanulacturer MacGrego-Kayaha
Stes!, dovble-skn, end foiding, Nydmlic

fi
12
4

Spame
Hem appendages
Bridie cantril syaterm
Maka Nanfeseo
Type 3808 (Il
One mah operation Ha

Fires detection systam

Hudder Bty wih Fini

Maks (8 : {
s awasaki Salety Sorvice Indunum
Fire extinguishmg systom
Enginemam
Mk
Radars
MNumber
Make
Madals
Integrated brdge system ..
Waste disposal systam
InCinEralon
Make S b
Madel
Sewage plant
Make i e
e
fract date.. 5
Launchiont oul dale. . .o
Dl ey dlater

Kawasai Salety Snnflnll
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BOSSCLIP TRADER: another innovative
Campbell/Algoship standard bulker

Cochin Shipyard Ltd, Cochin, India
z A Bossclip Trader
Hull numibe 014
N paratot Clipper Group Ltd,
Danmark/Dockendale Shipping
Co Ltd, Bahamas
Algoship Designers Lid,
Bahamas/Mastek Heavy
Industries Co Lid, Korea

18l les] establishment
Korea Research Institute of Ships and
Ccean Engineering, Korea

Bahamas
ia ATV X Sler SNIps
eady completed il
r b { ter ships
jr 4

ner Far Eastern shipyards)

(“‘1!“.‘ w 40 vears hove elapsed since the then
sCanadian-based GTR ( |n.|1|n I eonsultancy

introdoced s fust stindaed cargo v suel - the celebrated

reedom Liberty-dup |J,[|:,|.'u;rt'.|.'r.l, o the mternunonal

marlet. Since then, Campbell, and s Bahamian pssociate

arly haid ¢ 2 successtul portfolio

bulk

Algoship, has 0 obies

Handysize

i senes-pro d GArner
destpms. Some have been presented in cathier edinons of
Ciowificant Yhips. Lawesy of these s the Trader type, o
_"*l.".um.ll.u double-skan, e hald  vessel, -ir'\rh-]'-'-i i
eonjunction with tiding partners Clhipper  Group,

handling chartenng und pperanons, and Dockendale
Shippingg looking after technical management

\

recent | .|i'||F1||- Il

As with most ship desipgns, the

Tracder class 15 be ng Bratle in associanon with an eme

1N

e re-emerging Asin shupyard: i this case, the Cochin
sther contructs placed elsewhere in Indiy
20 pewbulldings

currently operatng in the par el bulk

Shipyard, with ¢
and China, now totalling more than
Basselip Trader is
rades between Brazl and the LIS Gulf, in a parne sship
between Clipper and Boss, of Rio de Janeim

She conforms with a typical bulk carner Bayour b mg
1 4m wide sude tmnks joned within a 1.5m deep double
botiom to provide © ombined side and bormom wing mnks
and o centrul bowom mnk. The two longinsdinal
bulkheads, which form the intennt of the cago space, are
widely spaced in accordance with Algoship fashion,
allsiing hatches w occupy some T5% of the bearn and 1o
present minimum overhangs

Fatch covers are hyedraulically wpl'hlll.'i.i. :Ilc|~|'{|1¢]mg
pairs, designed by Seohse and fabricated by the
shipbuilder. Other features of the cargo space aro small
sidie Koipers, squire bulkbead stoals, und recughied

ranéverse bulkheads bevaeen the lels. Cargo s hundled
by fonr sets of Tsujp HIDSS 3026 Iraulically |-[-:'[.T-L|
levelJulfing deck emne i 30 Yom rudius and

o fact

mounted on mll pedestls

Aite stomvilge Of

The cranes are posinont d berween holds m
1 and 2:2/335 /4 and 475, with 4 «
vith radio-contx grabs

Ihe man engne is 2 MAN B&W 6S4IMC M7 unit
manufactured by STX, in Korea, and deve !"I-‘”".". G4 B\

MCR when runmngat 1

ipability for of

CraAnon

/1min 10 pive & service s

f 1d.Oknots: Klecirical supply is delivered from three
Yanmar/ Tuyo ' S00KW  diesel-alternntor sers, and
composite bolder produ 1500kg/h/1100kg/h of
7L o P O '1=l||l"||'-‘-|' | Illli'[‘-'l'-.l"- '.'IHlI'. lllt..!i o ."]Ii I 3 W

together with three spare cabins and six repar

<erved by a Bethat 30-person, free-fall lifeboat opemong

ver the stern

TECHNICAL PARTICULARS

9 50m
3.78m
19 818g!

B5TI00Nas
B2 H0NNeS

20, 3670w
0,634 chwl

08174
14 00knole

A0 975m"
30,589

6&2m*
185m!
20.5189m*

23 onmes/day
Alonnes/iay
Ar Ame fican Hulv.}l; of Shipping +«A1E), Bulk
BC-A, +AMS, +ACCU, SH, SHOM,

d plion ESP' and 'Strengthensd
for C .:.m:m-\ of Heavy Cargoes. holds 2 and

4 miy be emply, LWILD, TCM

Peice niage ol highdensie steel used n conglrustion

5%
Main enging
I'Jﬂ:‘:rgn AN BAWY
mg?ljacmrm 57X EWM Mi7
Murmber = n.r.j,l.lne Ca L[?
Typie ok fuol - o

Chilput, MCR
il thm

ot fmanidaciurer lils Metal Co Lid

HFO

3 x SODKW/720mvimin
Compasio. tvpe MEOBIPIE

KangRim
1500k ()1 100K

4

Taip

HESS 3066 fevetufing
J0mnnes3 5-26m radius

Type
Parformance
ouipimeEr

4
Tong Myung Heavy Indusiries
Elactrnc-hydralilic

1 % 30-person fres-al

Make Baihai
Hatth covens
e Sechiag
T Shipbullciar
Type Hydraullc end-lolding paim
Hallag! coningl systam
Make Pleiger Far EastCo
Type Eleciric-hydraulic
Complemant
Officars B
Criw " ; 13
Spare cabins 0" 3
Suezfrepair crew : e P
Bridge control system
Make Drsyang
Type Desk console
Dre man umla‘lmn S i 4

Fire distection systam .,
Firg exnguishing system

Cargo hulds.’mglnemum s High-pressura GO

Make J Ll Seap
Andam

INUmiar

Mgk

Mordals 1 x FAR 2827 'J:ubmd 1 x FAR 28378

Integrated bridge syntem e
Wasle dsposal plant
Incineralor

Mathi

Modtal | y
wnatem shreoueriutm




BOSSCLIP TRADER




Classication ™o,
MO Mo,

official Mo,
aignal Letters ;
Flag :

Fort of Registry
Ship's Mame
Farmer Mame 1

U63936
9325116
4RFE
S&riLanka
Colombo
GRACE

- NEW CREATION

Fegistered Cwhner 1

: TOKYO CEMENT COMPANY, (LANKA) PLC

Management Company 1

- OCEAN SHIP MANAGEMENT (PTE) LTD., COLOMBO LIAISON

OFFICE

Classification Characters, Motations

Descriptive Motes
Installation Characters :
Installation Descriptive Motes
Special Description ;

Dther Classification

- NS*BC, SHC 2,4 ENESP)PS-DA)

MNS*

CHG, MPF, LSA, RCF, AFS, BWM

Type of Ship -Purposelintended semice)
- Cerificates - SCISESSF ;

+ BT

=-EE;

- SMCINSEC

BULK CARRIER

Bulk carrier (SOLAS IX Req. 1.6)
Other than Oil Tanker

Bulk carrier

Bulk carrier (SOLAS IX Req. 1.6)

Tonnage Gross (Registered)
Tonnage Met (Registered) :
Tonnage Gross (Lacal)
Tonnage Het (Local)
Tonnage Gross (TMEY)
Tonnage Met (TMED)
Ceadweight :

21,059
11,954

21,059
11,954
35,283

summer Freehoard {mm)
summer Draught {m)
LT {rm)

Continuous Max. Speed (ki)

4,429
10.416
169.170

16.0



vverall Length ()
Moulded LxBxD ()
Fegistered LxBxD (m)

175.600
168.500 % 28.400 % 14.800
169.170 % 28.400 % 14.800

Cargo Capacity

{ma /Mo, of Containers, etc)
Mo, of Fassengers |
Capacity of Tanks (m3) ;

B 44,052.00 G 46,185.00

FO 1,710.00 AW 320.00

Lifeboats Type, Mo, & Person :
Rescue Boats Type, Mo, & Person |
Liferafts Type, Mo, & Person |
Hadio Installations !

Mavigation Equiptment

3 2x(24)

1 1z(6) {at combined use for lifeboat)

1 1x(6) 1 2x(25)

GMDSS A1+A2+A3, SSAS

MC, GYRO, HCS, ECDIS, GPS, RDX, RDS, ARPA, AlS, VDR, LOG,
ES, STGTEL, DSL, LRIT, BNWAS

Mo, & kind of Engines :
Bore ¥ Stroke {mm) ¢

Foweer (k)
Revolution (rpm)
Manufacturer

1D:2S5A6CY

460.0 % 1,932.0

6,656

109.0

Mitsui Engineering & Shipbuilding Co., Ltd. Tamano Works

Mo, & Kind of Boilers
Pressure (MFa)
Evaporation :
Manufacturer :

1 AUX VB

0.79

2.03 (tonsh)

Osaka Boiler Mfg., Co., Ltd.

*Evaporation rate: Thermal output (KW) to be filled up in case of
TOH.

Mo, & Capacity of Generators (kWA
Kind of Propeller Shaft
Mo, & Shatt Diameter (mm)

4 AC 1,580
1B
1% 440

Shipbuilder :

Hull Mao.

Date of Keel Lay !
Date of Launch
=21 5ep 2006
Date of Conversion |

Crate of Build

Shikoku Dockyard Co., Ltd.
1029

19 Hov 2004

16 Jul 2006
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E.R. BERGAMO: First bulk carrier built by
Hyundai Vinashin Shipyard

builde Hyundai Mipo Dockyard
Co., Ltd., Korea

Shipyard Hyundai - Vinashin
Shipyard Co., Ltd, Vietnam

E.R. Bergamo

S001

E.R. Schiffahrt

Germany

Hyundai Mipo Dockyard Co,, Lid
Korea

stablishment used: ... Korea Ocean
Research & Development Institute
Liberia

9483188

aady completed

a5
still on

order 12

first bulk carrier built by

the
han '\!up...rnl It s

R. Bergamo 1
Hvyvundai Vina

of 14 under co

one of a series
erucrion for E.R. Schiffahrr of
livered an 31 July 2009

Hyundai Vin n 'ill[ln.”\i it 3 BNt vonture
between the Korean builder }1.'-I|J'II-IJI and the
Victnam Shipbuilding Indusery Group, The shipyard
has been active in the ropair arca since 1999 and E.R
Bergumo magks irs entey into the new-construction
ficld Ower USSINOmillion has bgen expended
upgrading the shipyard’s facilities for new
cunstrucTon acoivifices

E.R. Bevpgamo is 3 0cean going geared bulk carrigr
with bulbous bow, transom stern, Mlush deck with
IuILLJ\:h apen Ww ATEr t\rl‘ stcrn frame, i!l"lli;lc Illill!\’tl
and single serew prope ler driven h_ly a slow speed
diesel engine. The cargo spuce 13 divided inrto five
cargo holds and five pairs of water ballast tanks, each
arranged as o Jouble hotrom rank connected to a top
side wing rank. The No.3 cargo hald may be used for
water ballase tank in a heavy weather ballast voyage
The propulsion muh:n:r% and li\'inﬁ quarters,
m:[ujmg the navigation bridge deck, are locared aft
Eour d0tonnecs SWL deck cranes are installed on the
Upper Deck, [ocared heeween the holds

I'he vessel is intended primarily for cargoes of

rain, iron ore, coal and hot coils. Power i provided
B undai-B & W 65S0MC-C7 diesel engine
driving o 6:0m diameret fixed pitch propeller to give
a service speed of 14.5knots

E.R. Schiffahre is a ship oewning and ship
MANAEEMENT COMpany with ACHIVITICS D container,
bulk and offshore segments. The company eurrently
controls 114 vessels in service and under consttuceion,
The cempany has ordered 24 bulk carriers of

Cermany and wa

T and capesize class, aggregating som
by afau wr, fn:Pdclh‘cr;r bﬂmzﬁ l[lﬁy 2009 a.mti
Oerober 201 ). ER, Herganie i one of these vesels.

TECHNICAL PARTICULARS

5l (ma)

NELUMpLon

iy
1e-ohly

32 151hnes/day
DNV [+ 1AL, Bulk
[ ESP, GRAB[20], CSH,
BE-A[Hclds 2 & 4 may ba empty)

E0, OG-8, BIS; TMON, CRANE

society and nol

Main énging

l'nfr:r Hyunda| - B & W
Munutacturar ﬁsﬂ%ﬁ.(}?
Murmbes ; 'M?
voe ol he
lr::llrjlirl.url e bl e ApRRA
Pioadior BEPORW x 119 revimin
Malgnal

Nickel Aluminum Bronze
Hyundal Heayy
Indusiries Co., Lid

CesignarManutacturer

Numiber
Flxed/Cantrallable pileh

Dhamatar Fivgg

Speed E000m
Diesal-diiven allemaiors 118revimin

MLrmibar

Engine makaf i il -3

Type-ol fual: HHI-EMD! / BH17/28 x 3 gat

Outputispead of aagh set . HFO and MDD,

Altatnator maketype. HHI B40KW x BO00rev/mi x 3 sl

Oulputispead of each say "EES | MFCT B0a:84K « 3 g0

750KW x 800 |
Ballers Tevimin x 3 ol
Hurnbaer.
Tope

quipm
Number of each and ¢
Mixkon
Type
Haleh covars:
Design
Manutaciurer
Type
Cargo contral syatam
Mako
Type
Ballast Control System
Maka
Type . ..
Complement,
Starn appandages
Bridge conlrol system,
Mahe:
Type

Is bridge fitled for pre-

Fira detection systerm:
Matke:
Type

Fira muﬁga.iiénm mtﬁmﬁ
inivere NI high pre:

Cargo holds. ..
Engine Faom .

D

WL Ao

i
Anlts Foyes
Hyaraule
el

apacity | x Pjpergons

Myt LitBoss

FresS

MacGeg

Maz G

Hydrauiic end fiolcm By

Hongsed'

integrated Mondaing & Cod

tongstetl

infegrated Moniaing &
. 7546 ({50

Semeapade T

sm!nstwm:c__ |

fman cpemlion?.

s
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STAR KIRKENES: A 49,924dwt general
cargo carrier with self-unloading capabilities

» Hyundai Mipo
Dockyard Co., Ltd
Star Kirkenes

8001

Oparator Grieg Shipping
Norway

Hyundai Mipo Dockyard Co., Ltd

3 Korea
5 hmeant used Hyundai

Maritime Research Institute

Norway

9396127

mips already compleled

; 2

o 1 prdar 1

']‘ maost noticeable featires of Sear Kirkenes are
the two 70enne SWL gantry cranes on the deck

i} apahility the ship can cary

¢1 14 an ocean going general cargo carner

hotom, double TIU” bulbous bow, transom
h deck with forecastle, open water type stern
frame, single rudder fitted with bow and stern thruster
and single wcrew propeller doven by a slow speed diesel
“The vessel has transverse bulkheads dividing the

wern, I

engine
'-".I"-" space 1N eheven carge holds and nine pairs wl
warer ballast tanks. The transvense bulkheads in way ol
the cargo halds are of double E'll.llr COnMIUCon 1w !:i\'l'
smooth-skinned holds. Under deck passageways are

ravided an port and srarhoard dides in way of the crgo
i:. shd space and hold acces | priwvided from the starboard
side under deck pasape with ladders inside the rransvere
bulkhead spaces

Weather tight steel hatch covens lor cargo holds are
of the pontoon type operated by the hydraulic
oylinden arranged inside the ganery wravelling cranes
legs. The cargo height on the harch covens i limited
by SOLAS requirements for visibiliry from the bridge.
[hree tiers of B'6™ high containers may be loaded in
all cargo holds except Hold Mo 11 over the Engine
room which is limited to one tier of conrainery. I
holds generally are baa-shaped for container carriage
except tor holds Nus 1, 2, 9 and 10 which have \_i.ﬂ:
benches to accommodate the vessel’s hull shape

With its scanting deadweighe of 49,'1:'.75:*: and
overall length of 208.73m Seer Kirkenes an delivery
was the largest ship in the Grieg Shipping fleet.

TECHNICAL PARTICULARS
Lgnm‘h (s mm
Langth bp Al . 19740m
Bresinn moulded - MR

Oeplh moylaed

45.13

ay
DNV, +1A1, Gandral
r. Cantainer, HG-B°, HA(+), 1B{+), TMODN,
16+ ) notation to e applied for all holds

£y and notalions

sxcepl No 11 Hold. HC-B* notatian 1o be applied 8s
foliows with exceplion of No 11 held; Aay one{1) hoid
empty of allemates loading such’'as No. 1,357 & 9 holds
Bmpty or NO.2,4 6,8 & 10 holdy emply

Main ahgine

Dasign MAN BAW
Model S560MC-CH
Marutactires HHI-EMD
Mipmibet . Lk » |
Type of fugl . HFD and MDO

Oulpn 11,900KW x 10&rawimin
Fropelier

Matenal Nckal-Aluminum:Bionze

DenignerfManutaciurer Hyundal Heawy Industies

Fluad/Coniotiable plleh 1 ¥ Flanel

Diamater 5500mm

Spocial ndaplabons PBCE (Propalier hnssl cap fins)

Dhpniet-drven allemnalons

Plusmibes = e BT
Engine makafype 1 P — e
MIMSEN TH21/32 « 2 sat, SH21/32/x 1 kot

Type of fusl . HFD ang MO
Ouiputispesd of each sat- oo AA0KW
 B00Mme/min x 2 sel, BO0KW x T20rmv/min x 1 sat
Aftarnator mahafype. - HHEEES / Maine Design
Oulpiubepead of sach sel. 1350k 2 900mw/min '« 2 2al,
s THOKW. x 720v@w/min x 1 set

Numiter & ype 1 x Vortioal, forced drafl, off fired

SWL Alpnnes

Darionmancs
Koaring equipmHsnt
b & make 5 « Ralls-Hoyce
Hyaraube
SAVING Baupment
f

er of each antl capacily

MacGregor

Type (upper deckioihe 1 ft-awmyt ypi Gparated
by Gantey cransCoilisnens
Lengths fitt5Bmm
Hajghts 243Emm
Total TEU capacity 1453
On deck 833
In Holets ale
HomogenebLsy isaded 1 141annes 1310
Tiersitows: (naximim)
On deck 411
() holds am
Cargo & ballas! contral systam
Make 1 Kongshen
Typa Intagrated Monitoring & Gonlrt)
Camplamaril © .., e iy |
Starn appandoges/special rudgers. Flap Ruddaf
Baw fhrusiers,
Mumbar & Make o 1 % Rolls-Royoe
I MUY byt b e S e et . VBN
Starm thrustars:
MNumbier & Make e D Rols-Royoe
[ e
Briuge i fitted for one-man operlien
Fire deteclion system! e . |

Make { i
Type:
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Clasgsification Mo, :
MO Mo

Official Mo, |
Signal Lefters ;
Flag:

Fort of Registry
Ship's Mame |
Former Mame 1 ;

092373
9430844
40412-09-A
JFYCH

Panama
Panama

BULK HEPTUNE

Fedistered Cwhner 1 ;

MI-DAS LINE 5.4.

Management Company 1

. APEX SHIP MANAGEMENT PTE LTD.

Classification Characters, Motations ;

Descriptive Motes
Design Condition :

Installation Characters |
Installation Descriptive Motes
Auutomatic and Remote Control Systems ¢

Special Description ;
Cther Classification :

NS {BC-AHESPHIMYS)
MHNS*

Strengthened for heavy cargo loading where hold nos. 2 & 4

may he empty
CHG, MPP, LSA, RCF, MO, AFS, BWM

The ship has complied with the requirements of Chapter Il-1,
Part E of SOLAS, "Periodically unattended machinery spaces
(UMS)".

Type of Ship -Purposelintended semice) |
- Cetificates - SCISESSF

- PP

=BE

- SMCNSEC

BULK CARRIER

Bulk carrier (S0OLAS IX Req. 1.6)
Other than Oil Tanker

Bulk carrier

Bulk carrier (S0OLAS IX Req. 1.6)

Tonnage Gross (Registered)
Tonnage Met (Hegistered)
Tonnage Gross (Local) |
Tonnage Met (Local)
Tonnage Gross (TMED)
Tonnage Het (TMESD)
Deadweight ;

31,259
18,516



Summer Freeboard {mm
summer Draught (o)
Lf ¢ :

Continuous Max Speed (ki)

5,375
12.573
182.970

16.5

(=ea Trial} :

Equipment Mo, :

3,030

Cwerall Length (o :
mMoulded LxBxD (m) :
Fegistered LxBxD (m)

189.990
182.000 x 32.260 % 17.900
182.970 x 32.260 x 17.900

Cargo Capacity

B 68,116.00 G 70,855.00

ima ! Mo, of Containers, etc) :

Mo, of Passenders
Capacity of Tanks (m3)

FO 2,645.00 Y 428.00

Lifeboats Type, Mo, & Person ¢
Rescue Boats Type Mo, & Person :
Liferafts Type, Mo, & Person ¢
Hadio Installations :

Mavigation Equipment

3 2x(24)

1 1=(6) (at combined use for lifehoat)

1 1x{6) 1 2x(25)

GMDSS A1+A2+A3, SSAS

MC, GYRO, HCS, GPS, RDX, RDS, ARPA, AlS, VDR, LOG, ES,
STGTEL, DSL, LRIT, BlWAS

Mo, & Kind of Endginges -
Bore ¥ Stroke (mim) :

Foweer (ki
Fevolution (rpm) :
Manufacturer

1D:2506CY

500.0 x 2,000.0

9,480

127.0

Mitsui Engineering & Shipbuilding Co., Ltd. Tamano Works

Mo, & Kind of Boilers :
FPressure (MPa):
Evaporation :
Manufacturer

1 AUX VB

0.69

2.897 (tonh)

Osaka Boiler Mfg., Co., Ltd.

*Evaporation rate: Thermal output (KW} to be filled up in case of
TOH.

Mo, & Capacity of Generators (KVA)
kind of Propeller Shatft :

Mo, & Shaft Diameter {mim)

4 AC 1,900
1C
1=470




Thalassini Axia: Supramax bulk carrier
from SPP Shipbuilding

Shipbuilder SPP Shipbulding Co., Ltd
Vessel's name Thalassini Axia
Hull No H-1030
vner/operator Enesel S.A
Greece

Korea Maritime Consultants
(KOMAC)

South Korea

> d  Maritime and
Ocean Engineering Research
Institute, KORDI (MOERI)
Malta
9452490

tablishment us

7'71'.‘!."_'! SSINI Axia is the hrst Supramax bulk
CalTier \1f-|1:7| mna xl'T-lr'- ln.'-l"ll.”. 4] hl.' \ll]'l\;rul.[(lk
at SPP Sacheon Shipyard thar has a deadweight of
58.608dwr thar was delivered o its Greek owner
Ensel S.A in March

['he vessel is an ocezan going bulk carrier with a
bulbous bow, a single cambered upper deck with
forecastle. a transom stern, a single rudder, and a
single screw pi-nprﬁrr The cargo arca consists of five
cargo holds having double bortom warter ballasr tanks
with hopper and top side wing ballast mnks

Thaluasiins Axia v 196m in length overall and a
width of 32.26m with a depth of 18.60m. The
58,608dwr bulk carrier is the first of its type 1o be
constructed at the shipyard. The vessel is powered by a
MAN B&W Licensee 6550MC-C produced by
Doosan that has a power autput of 7795kW giving the
vessel a service speed of 15.15knots ar 121 .5 rey/min
when running at 20% MCR. power with a 15% sea
margin.

The heavy fuel oil mnks arc arranged in two pairs
with No.4 and 5 rop side wing ranks that are prorected
by water ballast tanks and in a dee tank locared
berween the engine room and No.5 hord. The vessel 15
primarily intended for coal. iron ore, grain, steel coil,
and cement. Performance Srandard for Protective
Coating (PSPC), abso applies to the vessel 1o profect
water ballast tanks from corrosion. Deck machinery
system have been arranged o safely come alongside 3

ier by mooring rope. Also, a control lever on' the
;lﬁ‘ matar for the winch can be remotely operated.

hold waffic is suirably designed for the vessel in

compliance with guideline in AMSA Marsine Orders
Pare 372 ] -
Parc 32.

£9,019 Blonres

5 {at Scantling)
14.6 knots

70,733
#5,530m’
15 588m"

2.188m°
145.8m’
16,045m’
ABS +A1,
ids 2 and 4 rmay be smpty],
C5A, AB-CM, ESP, GRAB[20],
TCM, UWILD, POT, CRC, CPS

MAN DIESEL

BESE0MC-C) (Marks)
Ut DOOSAN ENGINE
Numbsas sy
Type of fuel HFO with MBS lor colg condition
utput of each engine 9960Kw
Propeliacs)
Malerial - Ni-al-Bronzie (typed)
Designertanufaciurer - Silka Metal | Silla Matal
MNumber s
FixediContrallabie plleh Fixad pitch
Diamieter e o R
_ Spesd : E 127rprm at mer
Diesal-driven allarnatons
Pliarmbesr el i e Sl L
Engine makellype: .. .. Yanmar Dissal  GN21LAN
Type of tool: ... HFO wilh MO0 for cold condition

Outputispeed ol each sat . BEOKW [ 720mm
Alternator mekefype: ... .. . TAIYO | FES47B:
_ Oulpulfspaed of esch set ... GOOKw

Numbee 4=

[

MacGregor
Electro-hydraulic single jib
SWL 3Blonnes, working radius 26m

1
SPP Machina Tach

T Elaciric
ks Provision
Performance: . SWL 3tonnes, working radius Sm-3.1m
Modoring equiprrsnt
Nurriber 6
Mane hmi Royee
! s
= r\f'pd {elﬂ_cfrlﬂhydl‘auh:fs{eam| ‘Eleatric-rydraulls
Special esaving eguipment
Number of each arid capacity 1x 24P
!Fﬂake Hyun-dai bée boat
;E:;e P - . Frae lall launching
ical ar sloping chiutes Slop) ;
Hateh covars i
Desgn MaeGragor
Manifactrer e s, TanBGN
Type (upper deck/other decks) .. Floding type
., S (upper deck)
Number

Make

Type =i
Complemant

CYicam s
mﬂs;_wmalr Crave ...

& control sy

Maka: ?.‘.;:.j.u.._.

L IRARERESE S T
Fire detection syste

Mahe:

Ballast control system







ALGOMA MARINER: New Laker for
Algoma Central Corporation

Shpbuilicder Cheng Xi Shlpbulldll-r:a selfunlosding equipment within the tunnel, loop and boom
Heavy Industries Co., fitved onbourd is certified for carriage of hazardos materials
Vessel's nams A Mariner  in accordance with the larest Transpor Canada requirements,
Hull No ! CX0324 Dust contmal and cirgo handling enbancements have also
Ownes/operator Algoma Central Corporation  been included in the system design.
Country i ... Canada
Designer Deltamarin/ CS Marine ER, TECHNICAL PARTICULARS
: Accommodation/ Forebody Langth oa 225 56m
Country Finland/ People’s Republic of China Langth bp 218.32m
Modei test establishment used: ... ... HSVA  Breaom moulded 23.74m
Flag i Canada  Depth mouldad
IMC - =i -, 9587893 Ta uppor dack 15 00m
Total number of sister ships already complated Wicih of double skin
{=xchuding ship presenied) e et Sicke 1.2m
Total number of sister ships still on order: .., il Bottom 1 35m
Drraught
Scanting 10.15m
Afgorru Mariner is the second and final vessel in a Design 10.00m
series of selfunloading bulk carriers delivered v Gross 24 535q)
Canadian ship operator Algoma Central Corporation,  Displacement 49,000mnnes
with the first vessel in the series, Alpobay, delivered in Lightwesght: 11.000Inres
2000, The vessel was delivere om eng Xi Deadwaight
Shipbuilding Heavy Industries Co,, Led in May. Design 37, 300cwt
\'h'ul.c I"(llh Algenua Mariner and Afgobay arc sister thips Scantling 38, 00Ckiw
with repect (o cigo ulg!:ig and dmfgv capabilidesand  Block co-afficient 0,90 T=100m
have identical vessel fo ies, w Marmer hasa very  Speed, senvice 1dknots @ 85% MCH
differenit alt section, machinery 2nd accommodation ares. Cargo capacily
The semn hull foem of the Alpyma Mariner is a completely Crain
new design for the vessel by Deltamarin, designers o Hunkers
Algoma’s new Equinox Class’ dry-bulk cargo vessels. The Heavy oil:
optimised hull and rudder have designed 10 improve [Diesel o
huel efficiency and reduce wuke., Water bakast:
This new vessel is powered by a m%&m speed engine  Dally fus! consumption
which i fuel efficiency. This combined with r‘d‘n engine
Lirilarien

the controllable picch prapeller and o modern adianced

control system thar interprets the r demand from the  Classilications sockty and notations: ..
idge and mﬁm with the mose efficient combination of WS, LI, LMC, UMS, NAV1, Caribhean Class
speed pitch ar any given load, giving a % high tensii steal used in cansiruction” -
signi i et in performance nmupumf wather  Maln angines :
vesels currendy in the bulk carrier fleet, Cpaign ] MAN Diesal
The Iechel i e ESA4GMC-CT-T1
Manutactume Hudong Heivy Machingry ﬁmm
Typa of lual ; o HEDY
Chutput ol each engine; T ]

Prapalinis
Dasgnesimanuiaeiuner,

Bowirs
Humiber = BE——— T
Typa Thenmal Ol heater, Eg Ecangmise
Ciput. mach boder 1500RW. 1 i
Cargo crares/ cargo geal .
Miurritear ! it
T;m“ Gi fixd ﬂm%
ype ity
Performance; S45MonnasMhowr boom lengfh = BOm
Other cranes
burrikar . - 1
Mtk South China Marine Machine Co 1d
Type ; . Ganlry crane
THEKES e Halch covers
Patormancy. 180
Mooring eguiprnant
Murries, . A R 3" |
Make Eafiomatic (\Wilf's), Hatl
Type; e Emm&mw
S‘Jﬁ?l Iﬂas:lvmu equipman e
mber of each and capacity..... . 1%
Make C o AlingYin Nep
T —
Halch covers
Mooy
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DRAGONERA: First Seahorse 35 bulk

carrier

Shipbuillder Qidong Daoda Heavr
Industry Co., Ltd (DDHI)
Vesse Dragonera
Hull N DD-017
Dwmerfoperator Falcon Maritime
Denmark
JNE Grontmij A/S
ountry Denmark
tast esle Force
technology
Mailta
9536428
hips afready . -rr'.|'|.|:'-'-_l
arnted 2
order L

the hrt in 2 seried ol s$IX green ships
Grontmil’s design. The Seahorse 35 builk
n antimised hull thar has no bulbous bow
sary and can be counter
in the wate

i
1] sy '1\1

1% LUNNECE

productive if the vesaels bow is not alwiays

The first uix cls will be delivered to Falcon Maritime
of Denmark and were designed around four years ago.
they have subsrandally up praded the lates
18 design and later models will

eller and a smaller more

Lrontmd| say
w of the Seahore

Mewis Dhucr, & l'""."':l e

ficient engine. Overall the £

-rnplm.uun-:ﬁ in Fuel efficiency on compar ible vessels, b

Dirggenent is ax the beginning of the changes ane larer
YT

|||miL|: \l||| be a further 25% more efficient ;.'a_rlh|l_|rc-.L o
the carly Seahome design

(o reT offecs a 10%

Improvements in cfbiciency cn be added through the
wddition of waste heat recovery systems from Aalborg and
exhaust gas e ircilation units added to 'the larest engines
From MAN Dicsel & Turbo. Scrubbeis also from -‘.Jﬁmnl-_
will allow the ships o operate in emission contral arcas
[ECA) using more cost effective HFO rather than the
significantly higher priced MDO or MGO

The Seahome 35 is designed for “economical and
efficient operation, envitonmental friendliness and
maintenance, safety; loading Aexibility and o meer the
latest regularions for bulk carriers, say the designers

The vessel is designed with a shallow draught that
muximises the cargo space, It has five fliush double
skinned cargo holds, wide haches and no hopper tank
taps, which provides easy access and carge storge in all
the vessel's holds

Short rurn-around rimes are achieved through effective
cargo hold cleaning by portable warthing machines,
‘Chadets of warer and compressed air are armanged in all
crgo holds ar cank top: Iy cl A permanent washing water
return line is ammanged in cach cargo hiold ar ank wop level
A pu[r.1h|r ]1II(‘I]II:.I[IL pamp can, via the revurn line,
rnsler lh['l.\' \'\'.L‘.lull],', Wler o mwo c.LTE:).l hu]ll w.uhm:.;
water holding ranks armanged for emporary storage to
enahle CATED hold -.h:.mlll;'_ i sensitive anid restricted areas,”
say the design team

T'he double-skin configuration allows easy access m staff
for strucrural inspections of the vessel, even w hen the vessel
is loaded. All Rire main line, hydraulic and fresh water (FW)
piping and electrical cables in cargo the area are arraniged in
upper Jm‘L pipe ducts, .umlhng CArgo Jnx}_ ETcr.ﬂ WaleT
damage and thereby requining 4 minimum of malntenance
work. A ilender aftecbody and a highly efficient NPT
propeller offers optimal performance with minimum fuel
consumption and vertical stem has been adopred o
improve the fuel efficiency in addvene weather conditions

TECHNICAL PARTICULARS

To uppan dadck 14.70m
! diouhle skif
Ukl 1.70m
m 1.60m
Cirauct
acanting 10, 10m
Desig 10.10m

24.210g;
45, 0091anno s

Lig 3l 10, 3060nnes
Deadwsaight

['.".' o 34,613dwt
. 34,613kt
Spead 14knois

N0 cCapatily

i.H:" 45 654m’

ek 46,733m’
Bunkess

Heawy oll 1586mT

D gill 402"
Wilee badlas 12.943m"

26 Miormesiday
Ponnesidoy

[NV <141

1 riat ESP-ES{D), ICE-1C.
BC-A, DG-B, BWMis 1) Holgs (2.4]
WMay Bo Empty, GRAB(Z0) hale)
okl +) TMON BIS FUEL B3B0cS!,
93 kg, -15°C) BWM-Els!)
COAT-PSCH(B), ICE-1C

aty and notalions

Main anginas
Desian
Moictel
Manulaciunes g§Tx
Mumiber 1

AN

HFO
TSO0MW

Type of fual
Ouput of aakh enggire
Propaliers

Deasigner/manulaciurs Siore Manne Propuison

N 4

Chmrrata 56m

: Jpeod 124rpm
iriven alternatorn

Number 3

Engine makeltype | Myundal Heavy Industries Co., Ligf

6H17/28

HFOD and MBO

ipeed ol vach sel BEAKW 1 900rpm

Algrnator makattype marnng {hres-phass

) Dutpul/speed of each sel GO0 x S00fQM

Bollorg

humbas - A

Typa MCsa01R1

Makie . Kangrim

Dunput, sach bollar
Cargo cranesicargo gear
Number
Ofher cranis
Nurribat
Mooring equipmant
MNumbar
Stern thustar
Make
Numbar. .
Ditpul
Wasti disposal plant
Ingineraton:
Wasle gompactor
Caniract date: .
Launchffioatoul date: .
Daliviry dilia: viveweri

anowgih

Hun;un Mlﬂm

L
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Hyundai Mipo Dockyard Co., Ltd
Halki

6094

ratof J.K Maritime
Hyundai Mipo Dockyard Co., Ltd

Korea

151 eslablishment used HMRI
Marshall Island

9543419

lifeady completed

nil

1l on order nil

alks was delivered 1o it owner [ K. Manitime from
Korean shipvard Hyundai Mipo Dockyard Co., Led
in July and is the firse vessel of it type for s owner,

Fhe vessel is a 37,000dwt ocean going peared bulk
carmier with bulbous bow, mansom stern, Hush deck with
forccastle. apen warter type stern frame, single rudder und
sngle screw propeller, driven by a dow speed dicsel
engine. The vessel has a continuous deck from stem o
stern, vansverse bulkheads and double bortom in way of
the cargo hold part and in engine roomy with the
propulsion machinery and living quarrers including the
navigation bridge o be locared ah of the vessel

Flalki has a specidl Notation of "DG-B", which
enables her 1o carry the I_'uﬂp_rhun Cairgoes. The vesse|
has been dt:ngncd to carry grain, iron are, ceal, hot coil
ln-i Lan lltad I}If wo I.I',l'l'; ol \.t:r! -.ml "“”!‘»hmﬂ "P {[+]
20tonnes, which s in distinction from the old sEries

Halki hasa woeal of six heavy fuel oil storage eanks thar
are protested by the double hull'strucrure in'the wp side
wing tanks, bur the diesel oil storage ranks are of single
hull structure in englne room double botom in
compliance with MARPOL Annex.l Ch.3 Reg. 12A
Ph.1l “Accidenital oil uel outflow performunce standard
to be provided and onc of these heavy fuel oil sorape
tnks could be used for low sulphur HEO tank ar the
Buyer's discretion, The carge space bs divided into five
cargo holds, fve paies of water ballise tnks 1o be arranged
in lbl‘lt double buttom and rwa pairs of warer ballase tan b
which can be connected to the wp side wing tank

Halki s 18640m in length overall and has 2 widch of
27.80m and depth of 15.6m with a scantling
deadweighr of 37, 000dwt, The vessel is powered by a
MAN Diesel & Turbo 6S46MC-C8.1 that has 3 pawer
autpur of TRO0KW giving the vessel a service ipeed of
14, 80knots at 85% MCR

Halke is to service the Gibraltar roure, which will
inerease the amount of vessels serving the Gibraltar and
'hrngncn foute to xux

TECHNICAL PARTICULARS

Lengih aa 186 40m
Langth bp {78m
Breaath mcidded 27 B0m
Dapth mouldadg

To uppar ook 15.8m

Dadly tual sumphion
Main o e only
MO, LCV 42 700Ky

10:90m

9 A0

31, 800ckwt
el
14, Blknats

46 200
47 500m

1520

106m"

m® (No 3 Carge foodable 9800m

27 Monnesiday at NCR bassd on

Aunilianies: 7 Monnesday fof 3 G/E 6t MCR basid on MDO.

Classilication sociaty and nolations

LGV 42, 700K|Hg
DNV, + 1471, Buik

Carrier ESP, BC-A (Hold No 2.4 4 may be emply],
Grab[20), CSR, E0, BIS, TMON, DG-B

% high tenslle steel used n conatruction

Main ergine
Design
Maodal
Marlnotune
Sumbér
Tyoe of ual
Cutput of sach angine

[

Prop
Mater gl

B ranmanulacturer

i

el Gontrollatie: prich
T

LE1n )

fcil adapialions
ssat-driven alernalor
Murmiber

Engine make oo

Type of fusl
Outpul spesa o each sat
Altetminton rpke/ty e

Boilers
Mrmbar
Ty
Maks
Oltput, each boller

Cargo eranesicargo gear
Nutribar
Makg:
Type:

B2%

MAN Diesel & Torho
BS4A6MC-CH 1
Hyunidsl Meavy Indusiries

1
HFO, MDO, TFO
TRO0kW

NiAl-Bronza

Hyundea: Heavy Industrias
1

Fed

56m

14 Blrioly

N euttar

d

Hyundal Heavy Industries
fHiMsan 5H 17728

HFO, MDO, BFO

STERW x B00mm
Hyundan Haavy Industriag
MECT 504-paic

- Composite tollar
o} l.mnl:-l.'u;;t:ﬁq 1200k,

oxhaus! gas seetion B0k

carrier

Pe manca Hoisling, hiffing r.lEll'If
Other cranes

MNimbiar 1

Maks Bangham Marine Crang .Co e |

E LSRRI T
Pronvsirn |
Fhoishing, ufling, seywing

Typs

i

Ferformanee

Other cranes

Mumber |
Make (sl
Type Mailor driven E/F overhean o
Tasks EF gguipman) overhail
Pesformarnice SWL Ztonnes
Othes cranes
Murritigr 1
[ R Ot
Type . RD-22.38
Tasks Resoue boat/iferaft handiing cail
Parformiancs Homting, sting
Mooiing sgulpmisnt
Numbar = 4
Make: - [
Type .. - Elocinehydraiic
Spacial Mesaving equipment
Numbar of each and capacity), 1% 25 parsog,
Make iHyundai Lileboals Co. . {id
Type Totally enclosed lifsboat |

Yartcal o sloping chites
Hatch covers

Design

Maryfagiyrer

Type: -
Ballagt control system

ke

Typs 0l
Complement

Olficos

Crow.. :
Bridge control system
Make

e SIOPING, Chles |

- MauGrogu
Bong-won neavy indusiry,, Can
: Cyflingdsr {pig

Fite deteclion gystem
Make YWl
Ty - L8 a8

amoke ing systam for'c

Fire:extinguishing sysleims i e
Cargo holds:
Engine room

Radars
Number.

Waito dispassl plant

.|”ﬂ-lfmlﬂ."..---- i e i Y
Sewageplant

Latu







Classification Mo,
MO Mo,

Official Mo, :
Signal Lefters
Flag

Fort of Registry
Ship's Mame :
Former Mame 1

114560
0597642
400816
w5201
Singapore
Singapore
ACACIA

. BORONIA K

Fegistered Cwher 1

: RACACIA MARINE PTE. LTD.

Management Comparny 1

. BYDIN DENIZ ISLETMECILIGI A.5.

Classification Characters, Motations ¢

Descriptive Motes

Design Condifion

Installation Characters

Installation Descriptive Motes

Automatic and Remote Caontrol Systems

Special Description :
Oiher Classification !

NS*BCM, BC-XIl, GRAB)NYS)
MHS*

Double hull construction applied to all cargo holds
CHG, MPP. LSA, RCF, MO, AFS, BWM

The ship has complied with the requirements of Chapter I1-1,
Part E of SOLAS, "Periodically unattended machinery spaces
(UMS)™.

Type of Ship -Purposedintended service)
- Certificates - SCISEISF :

- JFPP !

-EE;

- BMCISEC

BULK CARRIER

Bulk carrier (50LA% X1l Req. 1.1)
Other than Oil Tanker

Bulk carrier

Other cargo ship

Tonnage Gross (Redistered) |
Tonnage Met (Registered) ;
Tonnage Gross (Local)
Tonnage ket (Local) :
Tonnage Gross (ThB9)
Tonnage et (ThEY)
Deadweight :

21,194
11,615



summer Freehoard (mm) ; 4,266
summer Draught (m) © 10,101
Lf () © 172.320
Continuous Max Speed (ki) 16.0
(5ea Trial)

Equipment Mo, ; 2,291

Crwerall Length {m) - 179.990
Moulded LxBxD (m) ; 172.000 % 28.200 % 14.300
Registered LxBxD (m) © 172.320 % 28.200 = 14.300

Cargo Capacity
{ma /WMo, of Containers, etc) ;
Mo, of Passengers | -
Capacity of Tanks (m3) © FO 1,621.00 AW 310.00

B 43,164.00 G 44,038.00

Lifeboats Type, Mo, & Person ; 3 2=(25)
Fescue Hoats Type, Mo, & Person o 1 1#(6) (at combined use for lifeboat)
Liferafts Type, Mo, & Person 1 1=2(6) 1 2=(25)
Fadio Installations © GMDSS A1+A2+A3, S5A%
Mavigation Equipment : MC, GYRO, HCS, ECDIS, GPS, RDX, RDS, ARPA, AlS, VDR, LOG,
ES, STGTEL, DSL, LRIT

Mo, & Kind of Engines 1D : 258 6 CY
Bore ¥ Stroke (mm) ; 45000 x 1,840.0
Foweer (00 6,250
Revolution {rprm) - 118.0
Manufacturer : ROBE DIESEL CO., LTD.

Mo, & Kind of Boilers © 1 AUX VB
Fressure (MPa) - 0.69
Evaporation ; 1.85 (tonh)
Manufacturer : TORTOISE ENGINEERING CO., LTD.
*Fvaporation rate: Thermal output (KW to be filled up in case of
TOH.

Mo, & Capacity of Generators (kKWA) 0 4 AC 1,751
Kind of Propeller Shaft ; 1B
Mo, & Shaft Diameter {mrm) 1 =% 460




NORD HONG KONG: Green bulk carrier

Jlanmen Nanyang Ship

Engineering Co., Ltd

- Nord Hong Kon
M NS12
o Norden Shippin

(Singapore) Pte. Ltd.

Singapaore

Shanghal Bestway Marine

Engineering Design Co., Ltd

China

; China Ship

Scientific Research Centre

Singapore

mbe 9599004

nil

dysize dry cargo
was delivered to Norden
r V0 ber 2011, hom

liangmen Nanyang
speration with the yard, Shanghai
iy Marine Engineering Design and Stone Marine
puliion hay modified the designs of Nomd MHong Komg
7 vexsel Nord London to achieve a significant
onfumption

he redetign conuists ol 2 |.||';:'| mann
' i ap o a lower rotation speed,
T o ller. The -'r-l|+'-:!:r| 15 drw‘i:pc-l
fre iple thar a large |-|<|||r-|]rl turning slowly
ha fliciency compared 1o a small propelles
1V

..r.-r“’; project planning, Norden estumared dha the
redesign would cur 11% IrFllh s fuel comsumption
s it GG emlaions However, sea trial resulis of the
TR LR |'1l|'| WEre fncour 'If'll'llz.‘ \IIJ’ IIIII|~ e {h.” |!',"1r may
be improvements in the region ol 12 - 13% compared
with the model restn for the original muin eagine/
...\l_..;l[ﬂ ..-ni'._;_urm--rl Nonden will be monltoting the
ang-term perfarmarnce of Moved Hong Kong and s shster
vessel 1o confirm thee resuln

The investments (0 redetign will be paid back in les
than lour yearn vy lhr sAVINE IR I'l:r'r consumptunn

Furthermore. Nord Hong :i.m{f and Nowd London have
been fioresd sccording to the wsual inidatives in Nonden's
climate action plany. Theac iniiatives Lineluding new
ancifoulings which reduce the vesiels' propulsion
resistance in the waree} are generally estimared 1o reduce
fued connumpuon and CO emisaions by spproximarely
s (hereol 2% ancifouling). All in all; the encrgy
economy on the two new Handysize \-_t.-m'l: 14 estimiated
o be ||lli1r\ﬁnl by approximarely 1 7™ in coral

TECHNICAL PARTICULARS .
Langth on :? a"r
Lengih b -« 4{1,:

Braadin moulded

-y

ab
41,101m
Elunie: i
Haavy ail 1658m"
"u’|'?' b 10,470 o
Water ¢ U ATOmM" axcl e 5 e 0.2
i Ao Bxcl. haavy ballast holg Mo .3
W abl 23 Blonnasiday
: abl. 2onneg
langicalior OCloly and notalions LA 1TK;J:1I [:::Kt
Garrer CSR, BC-A, HOLD Ne, 2 AND &
: MAY BE EMPTY, GHAB(25),
himbar Dech Cargoas, ESP Iws
LI with tha desciplive nd!n'
EII i e v I:'. B LA = . y - n
G NRHNBSCM BWMB(E)) LM, UnMS
L
o IMAN BaWw
Marstatturer < S s
i STX Heavy Industrins
Tyne ol (il uisd 3
Lutput of escn Briging ﬁmHFO
Prope i 4
Matarial [
Dy gnetiMsnutac e ‘ﬁ.'-BmI'I.II}
e A J Stone Mising Prapulsion
Fleeseonimitabie mich .mdl
Dot b 2
Specinl adaptatinny s
- NPT dugign §
{ oIt
Dol ar e Whernator Waens P ;

Mt
Engine ma
Type of tual

LTy . |
(CMEMAN BaW 5118724

QUi spead af much
Alaerator makeaiype: - 500K 1

Chyumdal HECH dosn

[ L
LautiehMoat-ou date.

Farlormancs

Maoring e
MM
Make
Type

spedial )

FAVING equipmeant

¢ 0l each and casacily
Jignepyin njang F

Typa

Hatoh covers
[Jqsmn
Mernutactuna

TTS Hau Haj Stigs 00, L2
LA [T Nany'y
Ship eng|nesrng Co L
Type Hydrasbc (0ldrd
Ballagt contrel system
Mk
Typa
Complemant
Diticers
Crew
Fire detection system
Makia
Typa i
Fira extingulshing systams
Crgn holdwEngine room
Laeal npplication

Nordic Hiow control FiE l:’:
Valve rmmiile control aysier HPUE
4

tham ol 158
TIE

0, HP Sy
UI\IIW!‘C ‘] m

Maring Compariy! HF
Public spages T Fain/ oL portable %
Aadars 3

Mumber e it ¢

Enyl
Wl shraddenerugter .. &
Sewage plant  Jianguy Nang

Catirag

rerers






ARKADIA: 56,000dwt handymax built

in Vietnam

Hyundai-Vinashin Shipyard
: ime Arkadia
N 5042
wWnarjope ; ESL Shipping
ey Finland
e Hyundal Mipo
Korea

ant used Hyundal
Maritime Research Institute/

Aker Arctic Technology Inc.

Fag Finland
T bear 9590797

mpletad

sl 1est establishm

4 alreaay ¢
-d) 1
1 Oraes nil

BEADIA is the fiest Joe Class dry bulk vessel bislle in the
Hyundai-Vinathin yard for shipowner ESI til]p]}hl].:
sridd it was deliversd av the beginning of 2012

With finanicial decline and Fick of sabiliry in the economy
Vietnameoe shipbuilding has fullen away in recenu years,
Herweves, Korean shipyards such as Hyundat haye teamed
up with Viemamee yards 1o build mare vestls. The vessel
Arteastus signals thar all may not be lost for Viemamese
shipbuilding and will mean that we will see more projecs
coming from this region in dic funire

Avkosedes 1s tailop-made for operations in demanding
conditions such as those met in |¢n: Baltic Sea area, Ankudia
is the first of pwo Supramax class bulk carriess thar is 197m
in length overall and has a maximum draft af 13.0m fully
laden, The vessel alio festures bullt-in cranes and a ballast
water treatment system (BWTS). The BWTS installed
anboard Arkddia consists of two reatment plants from
Marukia that have 3 capacity of 1,000m fh.

“The vessel Is an ocean going bulk carrier with bulbous
bow. tansom stern, Aush deck with fbrecastle and open
water type stem Frame, single rudder and single scrow
propeller driven by a vow speed diesel engine. The
propulsion machinaty and lving guarters including
navigation brdjge are loxcated ar the aft of the vissel.

Far the vessel o have a continuous deck from stern,
transverse Hulkheads and double batam and double side in
way of the cargo space has the following subdivisions of fore

k mank, void spice, uhuind ]l:cltcn. bow thruster ind
emergency fine o and bonun store.

The cargo m.f vided into five helds and five
p:inul‘mm‘f:;im tl:;\h Ntr?h' may brF';m::lfm
warer ballasy cank at weather ballar voyage. sl
of deck ¢ranis ane lmw]Tfsl on upper deck berwesn each
cargo holds. Heavy fuel ol storage mnks are armanged in
cargo hold double botom, engine roans and diesel oil

duil! n

anks in room double botrom In compliance
Ot Aot 1.Ch. 3 Reg,12A-Ph. 1| “Accidenal
'nuﬁ'ﬁ.dﬁ’nu:llmi;’;ff Bt $m“£f1muﬂt. fresh water
I ahpl Hw onie-man. operation of the

[t ls expected thar the new vessel will hurther strengthen
ESL Shippings position as the leading diy cargp transport
COMmpany Arkaaii's shirer vessel was also complered and
introdoced in the summer 2012

TECHNICAL PARTICULARS

IF-:Z.- T
18 50m

Widlh of thouiblis Sk
Sidi t 7m
Bottor 1.7

Crravghit

13.00m
1100m

a3,058g1
Ba.41Blonnes
12 070onnss

¥ 45,16 dwl
Scantiing 56,348dw1
Spead, seivico 14 Shnols

Cargo capadity

Gram 10.055m"
Bunkers

Heavy ol 2.010m’

Riesal oll 115m’
Water ballagt 18, 200"
Oty Tl eonsumigadion

Main ariging only. 33 Glonneaiday
Classilication society and notations: DNV + 1A, Bulk

Carrien, ESP, GSA, BCA
[Holds 244 may be emply], GRAB20], BT

COATPSPGIB), NAUTOG, ICE1A,

BIS, TMON, BWM-T,

Main angne

Desilgn

Mex

Manutneuner

Mumber

Type of fig)

Oulput of bach enging.
Propatie:

Mutanal -

Denignar/manutaciites

humgior

Fixacllcontoliable pileh:

Diarmanar kil

Hyundal Heavy Industry Co. Ltd
7560MC-08
=

11 820kW % 1271pi0

Hyundal Heawy indusiey €o., Lid!

Elnctro-Hydtauhe

itk (3]
Type Motor drnen/ Eleciro-Ryatauhc
Tiyulk Eff oveinead crahnd pravison Handing

SWL 2ipnnes

Modrng equipment
Burribar 4
Mk Figlis:Royoe

Elactro-nyoraulic

\ higsaving equipthent

Number of aadh and capacity 1 = 28parsons

Mike Hyundai Lifebeat Ca Lig

Tvpe Elortr-hydratie foalal type
Haloh covers

Basign Cargolet

Mirfseture Cargotec

Type Folding fypi
Cargo tanks

Number —d O

Girnoes ol cargo carried . Bulk
Produat range . Graip, iron ore, hﬂmllim

atisel pipso, foffliser

Wiitar ballast fradtmiant systam

Maker 5 b il

Copacity: ——ie 20
Complemernt

Officars! oo ol T S 2 s

Crew. ... s b i
Bow thruster

Make:

Number:

Cutput . el

NS et




ARKADIA




STX Offshore &
Shipbuliding Co., Ltd

BH5¢ T STX Arborella
UL P 51539
Jwnierfopearator POS Maritime CA S.A/
STX PanOcean Co., Lid
iy Korea
Design STX Ofishore
& Shipbuilding Co,, Ltd
Con Korea
Moded te iplishment used MOERI
Fiag Marshall Islands
IMC b 9613288

Tola be e ps completed
(exciud i) nil
Totz 5 slill oh order 9
S 1 ’ 5 he fire order for STX Olishore and
Shir fine for an opet h type bulk crder with o
e ypen-hatch and hold to accommodare
wolds, valued ar 20 1o 3090 higher
f 2 similar size. STX Arbareil is the

' 10 vessels for STX Pan Ocean
ST prracdd 2 contracy for the \|‘l<:-.'l.|||u1|. vessels
wvith Fibrua ! in October 2010, Subsequently, in
0y 331 ed an additional transportation

! 6 million
hip is the hnst of 2 toral of 230 open harch general
CANED CAITHCTS ordered by STX Pan Ocean and will be
deplowed on the trade kanes berween Brazil and the Americas,
Europe and Asia, beginning in September 2012, STX
Arberedls will be on a _"’t-’_ﬂl'.l!’ lul‘l;-;—lct’lﬁ charter contract
with Fibiria to cxport wood pulp. The nine shipsiin the series
sre schedisled 10 be delivered in due onder by 2014

STX Arborells was oprimally dc;ig:ncd 1o suit the
characteristion of wiood pul;m freigght. This ship is expected to
contribute to Fibita being able 1o mainin its competitivencss
in its distribution coss, L:Idllll: the market in the funire and
preent an opportuniry for STX Man Oczan w strengthen its
starus as the heading maker of specialised shipping vessels in
the warkds wood pulp market

Shipping companics from northern Furope have mainly
n|n.-n|nl ﬁw South American wood pulp Fransportation
marker. The order for the vese and the 25-yeur chaner sees
the first Asian-based shipping firm 0 operate in the wood
pulp mirket

STX Arbsorrlle & 199.9m long, 32.26m wide and 193m
high. can ship more than 55,000twnncs of wood pulp as the
langest-scale ship of the Supramas. srade open hatch -\|'u£
ype. The n.nu.-rim eigght cargo holds that have a diuby
bottom with warer ballast aanks andd side ballast wazer tanks.
The irudinal WAy IP&S]J:‘.tﬁngnl af the port
amd ward siddes under the upper dec

Anather notable mntm:hhmnrmdmm
they will have dual classification with bath DNV and the
Korean Register (KRS dmil'ri:;ﬁht vesel. [NV will be
the classification society for the first five Vessels { Hull No:
S-1539/40/4 1/42/43), which will be classed 1o DNV 4 1A
Genenal Cargo Carmier, HC-A (Holds 2. 4 6 & B may be

MmmumC? nsity 3.00/m’), BIS, COAT-
m{‘ﬁ} BWM-T, EO,

wordh USS

ON, NAUTICUS
e G i

W'mmmwm&dwm%
atitled s sub- addition, iF theee s any

For thie secaind Hve Viessels {Flull No: 5215404574047 /48]
will be clissed 1o KRS, «KRS1-Cargo Ship General Dry
Cargo HC (Hold No 2, 4, 6 and 8 may be empry with
aximum cargo densiny 3,0t/m°], GRAB20], TWS, 'SP
ENV (IBWM, TAES, 10PE ISPE 1APP), CHA. LI
v KRM |- UMA; STCM

STX Avborella will veansfer wood pulp cargoes lar
Vorerantim Celulose e Papel (VEF) and Aragruz nwo of the
I.lrpln! \\-l-n.i F'””‘ manifacturers in Brazil "\|~4| the '-.—i-n'g

i able o transfer to other ¢ Argoes sich as steel coil R,
coal \Ii||‘|l|1l

TECHNICAL PARTICULARS
Eength oa
Lengln bp

Broaoth mod

1 50 Sy
191 Bm

12 26m

Depth moulded
To main deck 18.3m

18 3m

16 4m

R deck

2 03m
1.8m

127m

11.0m
39,009qt

70, 605ennes
13 06Stonnas

[m'p acamaoant

Lightweigh!

Deadweighl
Design
scaniling

AT T 1wt
57.539dwt

Biock co-efficient 0.8746
Speed, garvice 13 Sknaots
Cargo capacity
Grain &8 5a9m’
Bunkars
Heavy oll 3,148m"
Dissal il 250,7m"
Gas o)l 162, 5m"
Wiiler biallast 23,018m"
Daily fusl consurriplion
Maln angine 37 Rommesiday
Augrllinos Jldm'rn&'ﬂw
Classification socisly.and notations DNV, +1A1
Goreral Cargo Carrins HCA
(Hiiete 2, 4, 6 & B may be amply
maximum cargo density 3 Dionnes/im),
BIS, COAT-PSPGIE), BWM-T. ED, TMON,
Natieus (rowbllding), GRAB[20}

Man engmes

Mol

Manufpciume

Murmbsar

Type ol el

Cutpul of dach gnging
Propallars

Matarial - .

Fuedjcontroliable pieft . e

. BTN

'Complomant

MAN 6SSOMC.CB1

L) il 1
Aputispeed ol 6 L
Affaen i moalin o My
hiputispeed o aach sl
Boless
hirmitie MPSO120)
Ty Commposite Hollad
hake SeAH EAT Co, Lid
Ouiput, eaah Bolkae 1.20CkgMh (ol Imed]
1. 100RgM) (exhaus! gas)
Cargo craries
Maka MacGreg
Type Elsai hydriutic
Other crunes
Make Orsrts
Typw Eiectin Hydradlic, single (It type
Tasas Provision @i engine pat handing

Parformance

SWL 2winnies
Mooring equipmianl

MNumber 2 xWindlass, 4 x winches
Mane Flutek-Kswasak
Type Electro hydraube

Special esavwng egupmeant
Mimber of each and capanity. 1x 24 persons, 1%x6
persong. 2 x 26 persons, 1 x 6 persoas

Make Orgmtal! Viking

Type Frisatall, resciie boal, liferafts
Hatch covirs

Manulaciures ey MBE GrEQO

Type Piggy bag type & folding
Cargo lanks

Coafed tanks maks. . Jolunl Jotacots Uniusrss!
Ballast conlrol system ekt b

Make. L — —

Type o PR,
Watite Ballast Treatment System

A s X 00T

S —
G, : b
Bridge, mystnm:

TR e v s s ot

Firs
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Official Mo,
Signal Letters ;
Flag:

Fort of Registry
Ship's Mame ;
Former Marme 1 .

44368-12-B
JFCC2
Panama
Panama
MILLION BELL

Registered Owner 1

VIOLA SHIPPING 5.A.

Manadement Company 1 ;

NEW CENTURY OVERSEAS MANAGEMENT, INC.

izlassification Characters, Motations ;

Descriptive Motes
Design Condition ;

Installation Characters ;
Installation Descriptive Motes
Automatic and Remote Control Systems ;

Special Description ;
COther Classification

NS*CSR, BC-A, BC-XII, GRAB 20, PSPC-WEBTHESPHPSCM)
MNS*{MD)

Strengthened for heawvy cargo loading where hold nos. 2 & 4

may be empty
CHG, MPP, LSA, RCF, MO, AFS, BWh

The ship has complied with the requirements of Chapter ll-1,
Part E of S0OLAS, "Periodically unattended machinery spaces
(UMS)™.

Type of Ship -Purposelintended senice) ;
- Cedificates - SCISESF

i

o =) =i

- BMCIISEC

BULK CARRIER

Bulk carrier (SOLAS IX Req. 1.6)
Other than Oil Tanker

Bulk carrier

Bulk carrier (SOLAS IX Reqg. 1.6)

Tonnade Gross (Registered)
Tonnage Met (Registered)
Tonnage Gross (Local) :
Tonnage Met (Local)
Tonnage Gross (ThEY)
Tonnage Met (TMES)
Dreadweight :

33,084
19,142



summer Freeboard (mm)
summer Draught {m)
LT {r

Continuous Max Speed (ki)

iSea Trial
Equipment Mo,

5477
12.676
194.000

16.3

3,107

Crverall Length (m)
Moulded LxBxD () :
Fedistered LxBxD {m)

197.000
194.000 = 32.260 z 18.100
194.000 x 32.260 x 18.100

Cargo Capacity

im3 ! Mo, of Containers, ete)
Mo, of Passengers :
Capacity of Tanks (m3)

B 70,963.00 G 73,614.00

FO 2,198.00 Fyy 392.00

Lifeboats Type, Mo, & Person .
Hescue Hoats Type, Mo, & Person
Liferafts Type, Mo. & Person :
Hadio Installations

Mavigation Equipment :

8 12(25)

1 1%(6)

1 1%(6) 1 12(25) 2 12(25)

GMDSS A1+A2+A3

MC, GYRO, HCS, ECDIS, GPS, RD¥, RDS, ARPA, AlS, VDR, LOG,
ES, STGTEL, DSL, LRIT, BHWAS

Mo, & Kind of Engines :
Bore ¥ Stroke (mim)

Fower (kA0
Fevolution (rpm)
- KawiaSAKI HEAYY INDUSTRIES, LTD.

mManufacturer

1D:2SA6CY
500.0 % 2,000.0
8,630
116.0

Mo, & Kind of Boilers -
Pressure (MFa)
Evaporation :

- MIURA Co., Ltd.

mManufacturer

1 AUX VB
0.80
3.00 {tonhj)

*Bvaporation rate: Thermal output (KW) to he filled up in case of
TOH.




AMBER CHAMPION: First Dolphin 64
design delivered from Chengxi

Chengxi Shipyard Co,, Ltd
Amber Champion

CX0601

Ray Champion Shipping
Hong Kong, China

v Shanghai merchant Ship
Design & Research Institute (SDARI)
. China
HSVA
Hong Kong
9637210

of sister ships already completed

nip presented)

af sister ships still an order nil

Tt -
iotal number

HE Dalphin 65 concept design was developed by
DNV GL and SDARI for a new. eco-friendly
bandvmax design. The concept has now become 3
o the torm of Amber Champion thar was
rucied at Chengxi Shipyard, China for Ray
Champion Shipping
{mber Chempton is 2 five-cargo-hold TSR double-
bull bulk caerier with a large cubic volume and
desdweight capscity of 63.800dwr, an 11% increase
fram 5°.000dwr. The high transport capacity in
combination with low fuel consumption and
operatianal surengths such as no dﬁigm:u.r cargo hold
for ballast water is expecred to give the veswel a
significant advantage in today’s challenging market
according to the company.
The huoll is designed o achieve opuimal fuel
efficiency without compromising on serength and

aperational flexibility. For this the hull has bieen
ulshon

r=alinm

ontimised with finer hull lines. The Em
etficiency has also been increased through the ting of
a wake-equalising duct in front ol a large-diameter,

slow-rotaring ler. A rudder transition bulb and

rudder fins reduce the hub vortex and recaver some of
vional losses.

‘himc'im an It ficed with an efficient, Tier 11

susili two-stroke low-speed main

liant,
f::mru'.“:l SRT-flex50-D. Several fuel tanks For
ditierent fuel grades ensure wificlent ca ;gy :qd
o low

ibili carry a combination of
E:I::u; Ze;?dlﬂ“glu as required, as well as allowing

Adequare ballase warer capacity 1s prm-ldct.l in the
duuble vides atid double bottom. The cargo hplds are
equipped with compressed air, power and wash warer
supply. Wash water holding un[:\ arc included for the
storage of clean and dirry carge hold wash warer. The
concepr design features 3 ﬁnll.u.: water tredrment
system as well a holding taniks and 2 trearment system
far sewage and bilge wares

Amber Champion is further equipped with wide
folduhle doiible-skin steel hatch covers and four encrgy
cfficient fally electric deck cranes. with variable
frequency drive thar are of 30tonnes and 30m
outreach. The mooring systems and windlss are also
clecrrically driven. The stern tube bearing features
warer lubrication instead of oil

TECHNICAL PARTICULARS

Length ca 198 85m
Langth bp 184 50m
Breadth moulded 32 26m
D=pith moulded

T main dack 18:50m

To upper dech 18.50m
Draught

Scantiing 13.30m

_L')enigﬂ 11.30m
Gross: 3&3329:
Dippracemeant | 75 1961onnes
Lightwesght: 11,67 1lonnes
Deadweght

Design: 51,099dwl

Seantling: 4 . B525dwl
Block co-sflicient . T
Speod, sarvice 14 4Bknals
Cargo capacity

Gain ., BT
Bunkprs B

Y e e

Diggat ofl.. R =
Water pallast L
Cally fuel ponsumpiion

——

Man sngine

Desgrerimanudaciures CSSAC
Mumbet 1
Fiefi/controllatie oitch g
Diameter ETm
Dwesaldrivin aliftnalors
Mumes 3
Engine makefype 5Dk -20m
Typo of tual HFQ, MDO, MGO
Outpulispeed of each sel 7O0RW x 900rpm
Altermator makellype Siemens ENFCS
Output'spesd of each s&t 61BRW & D00epm
Boilems
Number ks |
Type CMB-YS
Mare B
Outpsit, each paller 00
Cargo crangs/cargo gear
MNumbear: .. -
Make:
Type ¥
Performance. e
Moaring equipmearnd
TP S O,




AMBER CHAMPION




Copyright: China Navigation Company

WUCHANG: First B.Delta 37 bulk carrier

Shipbuilder Chengxi Shipyard
vessals name Wuchang
Hull Ng CXD341
Owner/operator China Navigation

Company (CNCo)
Singapore
Deltamarin
Finland
Singapore
9657844

number of sister ships already completed
luding ship presented) nil
number of sister ships still on order 16

Company (CNCo) rook
the tirst of cthe 39,000dwz
i of Deltamatin design built
Lioyd's Register's approval and survey at
i Shipyard in China in October
amarins B.Delta 37 has been heralded as a
cvign thas scands out duc to its pertormance in terms
ge of parameters such as low fuel ail
mumption, low emissions. EEDI, d:ndwct;iu
ineake and lighrweight particulars for vessel ype obits
class (handymax segment). On top of this the vessel
has srm-d manoeuvrability and performance in heavy
seas, which was ptt.r-‘cl.l during the vessel's sea trials

I'his has been achieved through an optimised and
energy efficient design with a parricular focus on
optimal hydrodynamic performance and lowest
possible lightweight without compromising cither the
cargo intake or the hull structural integrity. Detailed
seructural finite element analysis and fatigue design
assessments in accordance with [ACS' Common
Structural Rules (CSR) have been used o verify the
hull serucrural integrity.

The high performing design characteristics have
been validared during the sea-trial conducted prior to
the vessel’s delivery. The estimated lighrweight
particulars (weight and centre of fﬁﬂryl are conflirmed
to be within the acceptable limits of the actual
lightweight details derived from the inclining
experiment, and accordingly the corrcsponding
contracted cargo capacity arc also confirmed.

Wichang has been fitted with a low Wirtsili
SRT Flex S0-B thas has a pawer ourpur of 6,050kW,
which gives the vessel a service speed of 14know. In
sddition to this swo reaction fins on the hull and a
Cosra bulb that has been fitced on the rudder have also
to give the vessel better propulsion.

was contracted prior to the EEDL
requirements were enforced, EEDI rules have been
applied since 1 January 2013, ENCo and Delamarin
s Register: el the BRI
Joyd' ister. Acco
calculated and ed based on model

3 3 ran

TECHNICAL PARTICULARS

170 S

Langin op
Breadth moulded

15.00m

1 &0em

1. 70m

Saanting 10.50m
Design a.50m
Gross 24 785gt

48 2 1%onnas
10,08 1tonnes

Disglacement
Lightwaight
Deadwemht

Dsign 33,9980w!

Scanting 39,128aw1
Biock co-afficient 08509
Speed, senice; 14knots.
Cargo capacity

Bale 43.981m’

Grair 48.908m"
Bunkers

Heavy oil 1,197m’

Aljailianes L3m'
Classilication society, and notations LRI100AT,

Bulk Carrier, GSF, BC-A. GRAB{2S], ShipHigtit
(ACS(B.D}, M), WS, LI, ESP
+LMC, UMS. CM, ShipRight

[BWMP{S+F. T). SCM), Green Passpart
Main enginas
Dasign il L Wansiia
Madel -SRT Flex 50-B
Manutacturar Hudong Heavy Machinery
Number: . ISR T
Type of fusl s HECL MGT
Oulput of sach engine: e BOBDRW
Propaller
Materal EEEY ST -
Oosignar/manutacturar — ... )
INUITMIENC . oo o st i 44 o i Ve
Finsd/controllabie piteh . £ ==

SFP
1. 500662100210 *7That

Make
Output sach bolies

Cargo cranes/cargo goat

Mumber 4
Make MacGregor
Type Electiic deck cranes! GLBES026-2/2426grah
Perormance Hoist 25-45rpm; ulf 40/58sac,
sivw 1. V0 Trpm
Othar crangs
Numbser o= |
Makao Znangpang Marine Auxiliary Machinery Works
Tasks Stores crang
Performance Sionnes
Maooring eguipmant
Mumibear .2« Windiassfwingh
2 x Winches
VR e S
Special fesaving equipment
Number of each and capagity: .1 x 30 persons







Namura Shipbuilding

Andalucian Zephyr

366

Three Kingsss Shipping

Corp. Limited

Panama

Namura Shipbuilding Co., Ltd

Japan

Panama

9667526
already completed

nil

still on arder nil

AMURA Shipbuilding Co. Ltd delivered

Andalucian Zephyr, a 34436dwt bulk
carrier, o Three Kings Shipping Corp limited at
its Imari Shipyard & Works on 12 March 2014

This vessel is the first vessel of the latest series of
34.000dwt type bulk carriers called the High
Bulk 34E, which has been developed in
collaboration with one of the Namura group
companies, the Hakodate Dock Co, UK, as a
successor of the Hakodate Super Handy 32
design with the specifications that have been
drastically reviewed and modified from its
predecessor to respond to the needs of today's
market.

The vessel is designed for the carriage of grain,
coal, steel products, and logs/lumber as a bulk
carrier, and the shallower draught hull form is
designed to maximise the capacity. The vessel has
five semi-box shaped cargo holds, without a bilge
hopper, and each hold has a larger size haich
opening. In addition the vessel features collapsible/
falding and fixed type steel stanchions for log/
lumber loading on the upper deck.

Improved propulsion perfarmance and fucl
saving has been achieved with the adoplion of the
Namura flow Control Fin (NCF) and Rudder-fin
{R-Fin), both developed by Namura, along with the
aptimisation of the hull form. Andalucian Zephyr is
powered by a Mitsubishi 6UEC4SLSE-B2 with'a
power output of 6,840kW at MCUR and & service
speed of 14.7knots.

The vessel has four sets of deck cranes that each
have a 3(tonne capacity and have been installed
along the centreline in between the hatch covers for
hi g € ar, that do not have cargo.

ng ies. The water hallast tanks com
wjl.l: the IMO PSPC WRT ations for cormosion

' engine and generator engines.

x emission regulations (Tier 1),

-

ﬁ._

TECHNICAL PARTICULARS

L._a—mm..a 17 :igen-

N ! 74 00m
Breadth maoulded :.-;- 00m
Depth moulded

To upper deck 4 05m
Widih of double skin

Side g 2 00m

Bottom 1.64rn
Draught

Seantling: - 9 80m

Besign 3,80m
Gross 21,514gt
Deadweight

Design 34.436dwt

Scantling 34 438dw1
Speed, service: 14 7knots
Cargo capacity

Bale 42.911.2m"

Grain: .44 158 6m’
Bunkers

Heavy ol 1,291.6m’

Diesel ol 150.2m’
Water ballast...... : 14,663.8m°
Ciaily nueicaﬂsumﬂlron

Main engine only 2o, atannes/day

Auxlliaries ¢ 4&!55‘!1"&&'335-'
Classification society and notatien. . i

Kaijl Kyokai NS* {BCM Iﬂ-

GRAB, PSPC-WBT) MNS* Douhle
hull consiruction applied o all

cargo holds.

% high-lensile steel
used Inconstructon.,, ey BDLESYS
Roll-stabilisation eqmpmenl _..Bllge keals

Main enpgine ) N
Moael Mitsubishi BLIEC45LSE-B2
Manufacturer . Kobe Diesel Ca.. Ltd
Number:

Type of fuel....... . HFO mmﬂ

Cutput of each engma  6.840kW x 113:

(MCR]. 5.814kW x 107 3rpm (NCR)
Propellers
Material:

Designer/manufacturer

Englrm

Baller
Number 1
Type OVS2-80/60-22
Make Osaka Boller
Gutput, each boller -..0il Fired side

B00kg/h x D.58MPa/ Exhaust
gas side 600kg/h x 0.58MPa

Cargo cranes! earga gear
Number e, el " |

Make Mitsubishi Heavy Industries

Type: Electro-hydraulic. single typa

Performance 30ionnes x.24/26m
Other cranes

Number ... - I

Make: :

Tyf:e

Tasks. y

Performance? ... ... i ; m;g‘am
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CASCADE: First Emerald
39,000dwt bulk carrier

Jiangmen Nanyang
Ship Engineering

shipbuilder

Vessels name Cascade
Hull No JNS134
Owner/operator CV1 CVF Il Lux Master
Country : ..Luxembourg
Designer Shanghai Bestway Marine
Engineering Design
Counlry China
Modea! test establishment Used China Ship
Scientific Research Centre
Flag Panama
IMO number 9670418
Total number of sisier ships already,
completed (excluting ship prasented) nil
Te tal n 'YIL“" of sister ships still.on ardern: 28

ASCADE is the hirst in-the series of the Emerald

39.000dwt bulk carrier designs that was
developed by Bestway Marine Engineering Design,
The vessel was constructed by Jlangmen Nanyang
Ship Engineering and delivered to its owner in June,
Cascade is a typical double hull design with open
hatch, which gives the vessel more flexibility in its
cargo operation.

The design of the Emerald bulk carrier came from
the need to develop eco-friendly vessels to meet
with the needs of future environmental regulations.
The company has said that economical and
egislative drivers are motivating ship’ designers o
consider the enviranmental impact of their designs,

When initially starting out on the design Bestway
looked at what was needed for an environmentally
friendly ship, which consisted of the application of
the latest and proven technologies, a vessel that
would satisfy future rules and regulations and also
the whole lifecycle of the vessel, including health,
safety, environmental efficiency, efficiency through
ship life, whilst still being financially viable for
the owner,

The Emerald bulk carrier design features ship
Ihmnpﬂmlmﬁnmd:kh has been carried out using
ced ! wlrh l hmig&l duﬁgn
-ﬂrnmﬂlupﬁhlnﬂm the vessel has looked

Cascade has been fitted with 8 MAN B&wW
S5550ME-B9.2, which Bestway selected after
calculation and analysis of some main engines, the
SS550ME-BY was the first choige for the main
engine of the Emerald cluss of ships in terms of fuel
oil consumption (FOC) and greenhotise gas
emissions, as well as its high nel present value
(NPV), The FOC of the 5550ME-B9.2 fitted on
Cascade is 17.5tonnes/day at CSR with 15% sea
miargin when design loading.

In addition, further efficiencies were found from
the propulsion system through the oprimisation of
the propeller, by looking at the blade design. the
number of rotations and the diameter of the
propeller, which all adds to the improvement of the
Mow field at the steen.

Inlorder to further improve the efficiency of the
vessel a large diameter and slower rotating
propeller, which was designed by conventional
MAU screw propeller diagrams has been fitted,
Modern propeller design theory methods were
adopted for the optimisation design, overall design
qualities of the propellet such as the efficiency,
cavitation, blade strength and screw weight are
taken into account by the design package.

Further environmental features' of Cascade are
the reserved space onboard for o ballast water
treatment system to be fitted at a later date. The'
hull of Cascade also has a hydrolysed type self-
polishing paint, which will decrease the vessels

hull resistance,

TECHNICAL ?ﬁﬂ'ﬂCULARS
Length oa: .. e s e WA beals
Length bp: .

Breadth mculded
Dapth moulded

To upper deck; .,
Widih of double skin
Side: ..
Bollom
Draught

Scantlin

sobivterhblhiinibasiey .lhh

i-.[_'-{-z:r:.' senvice

14 |';::k
argo capacity €13
Rale 47 00y

Grair 48 1 a0

Hunkers

16,4650,

Daity tual consumpltion
Main enging only 1c'_- 10nnes/da,
Auxiltanies Honries day
Classification society and notalions LR
+1D0A1T {11_1- Carrier, CSR, Bo.y
(hold No. 284 maybe am ty)
ShipRight ACS(BD), Grat .
ESF, LI *IWS, ECO{IHM), Timias
deck cargoes, with the descripiiyg
'ShipRight (SCM, BWMPIE+s)
SERS™ +LMC, Ums
% high-lensile steal used in consiruction:.. 85%
Main engines
[esign MAN BEW
Madel S5550ME-B3 2
Manufacturer YMD
'lpf!

Type of tuel
Quiputof each engire
Propellers
Material; Ni-Al-Bronze
Designer/manufacturar Bestway/ Wartsila
CME Zhenjiang Propeller Co., Lid

6,050kW x 3trpm

Number: ........ : . 1
Fixed/controllable ;:mc:h Fied
Diameter & 00m
Speed: .. ; .94 Sipm
Diesel-driven alternalnrs
MNumbar: . e Al G A T
Engire maken?pa vooeery- DBINAISUBDC-17AE
Type of fuel; e HEO/MBO
Oulpul.fspeaﬂ en‘ ear.h ael 610kW x 800rpm
Alternator makeltype: ... .. CM-Hyundal
Oulput/speed ol each sel ESOkW x 900rpm
Bollers
Numbar: ... e i

Typei......

Make: ;i m;:.......ﬂ hbbsy
Output a&nh' oiler
Figl ol
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LT LA

Official Mo, |
aSignal Letters |
Flag :

Fort of Registry
Ship's Mame |
Former Mame 1 ;

=L P Tl
5430

V7DS9

Marshall Islands
Majuro

INLAND SEA

Fegistered Owher 1
2

;. ASUKA KISEN CO,, LTD.

JOLLY FELLOW SHIPPING 5.A.

Management Compary 1

: MISUGA KAIUN CO., LTD.

Classification Characters, Motations |

Descriptive Motes
Design Condition ;

Installation Characters :
Installation Descriptive Motes
Automatic and Remote Control Systems |

cpecial Description :
Other Classification !

NS*{BCM, BC-XIl, GRAB, EQ C DG, PSPC-WEBT){MYS)
MHNS*

Strengthened for heavy cargo loading where hold nos. 2 & 4
may he empty ! Double hull construction applied to all cargo
holds

CHG, MPP, LSA, RCF, MO, AFS, BW

The ship has complied with the reguirements of Chapter li-1,
Part E of SOLAS, "Periodically unattended machinery spaces
(UMS)".

Type of Ship -Purposelintended service)
- Cetificates - SCISEISF ;

- OPP

-EE:

- BMCINS5C !

BULK CARRIER

Bulk carrier (SOLAS Xl Reg. 1.1)
Other than Oil Tanker

Bulk carrier

Other cargo ship

Tonnage Gross (Registered)
Tonnade MNet (Eegistered)
Tonnage Gross (Local)
Tonnage Met (Local) ;
Tonnage Gross (ThES) ;
Tonnage Met (Thig4) |
Deadweight

23,281
12,101




summer Freehoard {mim
summer Draught (m)
LT

Cconfinuous Max, Speed (ki)

4,500
10.540
173.520

15.5

iSea Trialy:

Equipment Mo.

2,603

Crverall Lenath (o
Moulded LxBxD {m)
Fedistered LxBxD ()

179.970
173.000 x 29.800 x 15.000
173.520 % 29.800 x 15.000

Cargo Capacity

B 45,238.00 G 46,994.00

fm3 /Mo, of Containers, eted

Mo, of Fassengers
capacity of Tanks {(ma)

FO 1,945.00 Pw 294.00

Lifehoats Type, Mo, & Parsan :
Rescue Boats Type, Mo. & Petrson .
Liferaftz Type, Mo, & Person :
Fadio Installations :

Mavigation Equipment

3 2x=(25)

1 1x({6) (at combined use for lifeboat)

1 12(6) 1 2x({25)

GMDSS A1+AZ2+A3

MC, GYRO, HCS, ECDIS, GPS, RDX, RDS, ARPA, AlS, VDR, LOG,
ES, STGTEL, DSL, LRIT, BHYWAS

Mo, & Kind of Endines :
Hore ¥ Stroke {mirm)

Fovver (KA
Revolution {rprm)
Manufacturer

1D:25A6CY

460.0 % 1,932.0

6,820

110.0

MAKITA CORPORATION

Mo, & Kind of Boilers :
Fressure (MPa)
Evaporation :

mManufacturer

1 AUX VB

0.80

2.00 (ton/h)

- MIURA Co., Ltd.

*Evaporation rate; Thermal output (KW) to be filled up in case of
TOH.

Mo, & Capacity of Generators (kWA
Kind of Propeller Shaft

Mo, & Shaft Diameter {mim)

4 AC 1,715
1C
1= 450



TRUE LOVE: Bulk carrier

Shipbuilder Chengxl Shipyard, CS5C
Vessels name True Love
Hull No: X CX0365
Ownon/Operatod ‘ CSS5C Leasing/
AQUAVITA International
Country =38 = China/Ukraine
Demgner  Shanghal Merchant Ship &
Research Institute, C55C
Country China
Mooe! test establishment used HEVA
Flag: Marshall Islands
MO numbar S697143
Total number of sister ships
glrgady complated
(exchutng shep crésenied) 2
Total number of sister aHips shill on order 1]

Tht Green Dolphin 38 concept design is the
rewilt of the first developmeni phate of a joint
project between Shmgh.u Merchant Ship Design
& Research Institute (SDARI); Det Norske Veritas
(DNV} and Wiarssila since 20012 The next basic
design and detailed design were carmied our by
SDARI independently.

TRUE LOVE, the iﬂdmg vessel in the Green
Dolphin 38 bulk carrier senes. was delivered from
Chengu Shipyard in May 2015 and her sister vessel
L?-m.&' VITA was also delivered in July this year.
They are all owned by CSSC Leasing and operared
by AQUAVITA International

Green Dolphin 38 i1 a new generation eco-
friendiy handysize bulk carrier with low resistance
hull lines and high propalsion efficiency resulting
inlow oil conssmphion:

The total carge capacity of Triie Live bs increased
o over 50,800 cu.m by increasing the breadth
moulded to 32m from 30m of the normal
handysize breadth. However,  the resistance in
calm water and added resistance in rough sea are
not increased after block coefficient/hull lines
optimization, and the harbour operation will not
be affected by the increased breadth during the
concept design sccording to a macket and Togistic
budy of the handysize bulk cartier segment.

The sectinn of No.2- No-4 cargo Iy
lo be box shaped (no h or wing tanks) so a5
| it profect cargoes dnd steel collveasily. Ne.d=
No.5 haich ing width is designed 10 27m, up
0 B4.3% of ships breadth, which provides
iperational flexibility and maintenance
iriendliness. Adequate ballast water capacity is
srovided by the double botiom and double sides,
herefore there s no need to use No.3 cargo hold in
1eavy ballast condition.

The hull construelion is designed in accordance
vith IACS Common Structura) Rules (CSR) for
Julk Cargiers with ICE-IC class. Continuous hatch
pamings with safe passage ways are provided for a
ufe working environment (or the crew and
levedores
One 4-blade high skew propeller is driven by a
Wo-stroke engine (Wansila SRT-flex50-D), with

tolal output of 6,100kW, the service speed is

13.85knots at CSR with 15% sea margin at design
draught. The attalned EEDI iy cértified to be 24 3%
lower than the IMO baseline
Optiors including container fifted {2-tiexr on’ hatch
covers), Umber cargo (on hatch aovers),

o sokicl
goods, etc. could be chosen for |
TECHNICAL PARTICULARS
Langth oa 179.85m
Length bp 177m
Breadth moulded I
Depih moulded
To upper deck ¥ 15m
Width of double skin
Side o2 50m
Bottom 1 78m
Draught
Scantling 10 50m
850m
Gross: ... 25/515gt
Displacemeant &8 Monnes
Lightwalghit 10, 100ionnas
Beadweaigh
Design 33.400awt
AT T g T 1 i A8 B00aWY
Block co-efficiént {ploasa siate
relivan! draught) 0.788 al design

draught, 0,798 al scanthng draughit

Spe=d, sanvice (— SMCR cUlplt) . 13 BoEnots,
al design draught, 7E%CMCR,

with 15% sea margin

Carpo capacity =
Balp . 49 800m
Gram 50 873m"
Blnkars
Heayy il v 1,200m"
[resel ol 400m*
"E’;’” Inaunm (") .. . 16,700m"
ity lugt consumpbon (fonnesida .
Main engine anly 4 {7 lonings
Auxiliaries : B Jtonnes
Classilicabon sociely and notations: DNV

+1A1 Bulk Camar, ESP, CSH,
AR e
+1, - . e

BIS, TMOM, BWM-T. CLEAN, ED,

COAT-PSPC(B), Aecyclable

2% high-tenstle steal used in consirualion: . 0%
Main engineis)

Design c e WBEISRD

m:hdlur:' r .mil.luﬁtl-h.‘l'luru

wm&

Murnier - =) b e

LRy Y HFO

: o

Output of each enging: | G100KW ﬂ'ﬁ

et ALbiGIE(EU)

Bt ETR—- ud).

Daa-gnermlmfmhﬂ!;‘.i;'- SSRCZhes __um

NUMBBE: | it R L e i 1Y

Fixed/Controifable pitet: . .. FPP

RS =2, .. B2m

sﬂﬂﬂd G m— o .;.........hq-.mﬂfm

Ol -Srovan termaion

Mumbsar,

Engine m:lne‘.,n-E NG C55C Dicren:

als I !1.:1 i & .r"'

Type of fual NKI 1rb‘rn

o W

Output/speed of each &4 55”';:;

x T -

Allirenator makeTy o gﬁ",::';;

China Marine Xiuadi Gen. Co "1

HFCS 507 84

Cutputispend of each sot GO )00t frer
Bosterrs

Pumitsr I

Type Cytndrical varica) iype bailsr v

_ DUrnEr and wiler rag; s,

Muks ZnangiaGang Greens SHarhe,

Boler Co Loa

Cutput. sach boifor O red sratioe

15000/, Exhaust gas servan

S 510k

{at CSA ol ME) E-rmu;’r::bg'ﬂ-,

sechon_Aus. engind about 180k

lor one AE (e Na 1 -.un::::uut ?

AJE to be connactsn

19 |he compotile boaer)

Carga cranes/cargo guar iy
Mumber

Mair enging

Mako '-'ﬂd!l.'.;
Type slactnc-hydaic wer ulfmg type
Perormuance I onnes x 26m
Othar cranes
Numbar 1
Mk N Anba
Typa WMonarad erane
Tasky Litihg prowsion
Pefformance SWL D
Mooring eglrpmeht
Murmtisr 4
Klako Veeap
Typa (electnc/hydraubc/sieam Hydraulio
Special lifesaving equpment
leg MES. free-1all Ifeboals)
MNumbier of each and capacit, 1 sat of
freats  itpboud 355
Make Jiirayin Neptune
Tyﬁt. 2afall enoal
Halch covers
Casign TTS Huaha
Manufacturer Crangxt Shupyard
Type (Uppor geckiolter deck 1 hyamuin
opes i =3 fokkng type
Ballast contiol sysiam
Make Emerson
Type One comman Ny s ulic powet unit
Fydrauiic ac . dom for valves
Water balias! Treatment Systs
Maka,  Wuxi Brignisky = <ctranic Co Lig
Capacity 2 x ToBm'ih
Ccl;ﬁfem
e 12
guew i 1
permmanEs Spare wo s
SuezRepair Craw & Suer
Singleldotble/other room: Single
Stern appendagesiapecial ruddess. 1 rud
Bn?a control system
ke L SAM

Type PCS2200
is bridige Ined lor onp-man oparanon? o
Fira. ‘SysiEm

i Cangiliom
FEFD" -- & Salwico carge
) L ems
Cargo Hlﬁﬂw Hakaﬂ'ype Tyeo Seagiut Co
Lid 7 CO, fra e n:v?i;
N rHam
Eng /Ty i
fLocal wats mlwttlﬂ_.
lirg ExtingQuisting sysiem
Radwrs
Number ; 3
: FR-2837S.D, FAR.

Medess) 263 = o

pQrafed bnage system

A6 E 50 .:.. ﬂl‘lt

b 1!.'.'|~1-1r, Model OG 1200

. ._:H. -
i : 1025
i
7 12 May 2015






VENTURE GOAL: B.Delta43 bulk carrier

Shipbusicier CSC Qingshan Shipyard,
‘China

Vessels rame , Venture Goal
Ownar HBC Hamburg Bulk Carriers
_ GMBH & Co KG
Oy Gnrmy
Designer n Office /
Ship Design Department Deltamarin Ltd
Couiniry Finland
Moge! 1est asisbishment used: .. . HSVA
Flag Liberia
IMO) number 96707

Total number of ssster ships already
compisted {excluding ship prasented): [
Total number of sigler ships still on arder 5

NTURE GOAL, is a B.Deltad3 bulk carrier

built at C5C Qingshan Shipvard, ‘designed

by Deltamarin, The vessel is a new benchmark

for Handymax bulk carriers, being a 190m lm%
high block co-efficient shallow draft vessel an

C5R classed. The vessel has a maximum

deadweight capacity of 43.500tonnes at 10,7m

maximum draught, designed for very high
operational  flexibility and enhanced fu

performance and &s intended for the worldwide

drv bulk trades, being in full compliance with
future environmental regulatory requirements.

The cargo hold structure is specially designed
fo urrly a variety of dry bulk commaodities, such
as steel coils, timber, seed cakes, graing, bauxite,
aluminium, coal, iron ore, sugar, unit cargoes,
dangerous goods, deck cargoes, thus maximising
trading versatility and utilisation,

The Venture Goal B.Deltad3 ship has an EEDI
value of more than 20% below the IMO reference
line, which satisfies Phase 2 (>1/1/2020) of the EEDI
rules, and provides a combinanion of the hi
deadweight/draught ratio over the Jowest daily fuel

consumption in its class, thus maximising returm on

investment and assuring long-term iliry.
Dhistinctive features include:

¢+ The lowest fuel consumption in its class

al handymax dry bulk carriers, (i.¢. 40.000

~ 50,000dwt), with only 17.8mt/day, a1 150
MDO fuel, a d:siE'l draught of 9.50m, 15%
sea margin included, and a dosign speed of
14kn, while maintaining high cnt{o carrying
capacity i tons (43.5001) and cubic capacity
h"vla.hwtm k ¥
« Highest cargo carrying capacity over draught:
Capable uﬁanrtnﬂ 43.500dwt, at a cabic
ﬁ:fnc_lq- of 54.000m " and only 10.7m draught,
ng unique in the existing fleet of that size,
3hil:d being CSR (Common Structural Rules)
asyed.
« State-of-the-art, optimised hydrodynamics:
» unigue hull form development '
» propeller-rudder optimisation

for higher efficiency
= Reduced daily fuel consumption
in all operating draughts
(ballast. design. scantling),
including slow steaming speeds.
TECHNICAL PARTICULARS
Langth ba: a2 by 159, 99M
Lengthbp: ... resmiee s 187 DB
Breadih moutdad WE. IR
Cepth moulded
To main deck: . - 15m
Draught
Scanting: ... T 1 10.7m
leﬂﬂ T “ivadn e ifine ﬂ'h
Deadweight '
DOBGN; i i 370000
Speed. service (— SMCRoutput)y  14.0knots
. , 1775 %MCR
Cargo capacity (m’) 54.000 m
Bunkers {m')
HBAVY O s ibrp it nsns 10D,
Diesel oi A

Water ballast (m'); .. ..
Auxiliaries:

e L LI

Classificalion society and n s Lisyds
Foratiar LR « 10041

Bulk Carr© TSR, GRAB[25)
BC-A. Emi 2a : may pe empty)
ShipRight (AL (B.D), CM, "WS
Ll ESP +LMC_ UMS ECOYIEM)
wilh'thi descript .« notes "ShigRight
(WS +F.T). SCM)
Main engine(s)
Dﬂsiﬂl"t' - A Im stroke
Model SSOME-B9.3 (Tier 1)
Manufacturer . MAN BAW
MNumber .. f
Type of fued HFOMDOD
Outpul of each angine & 050N
Diesat-driven altlernator:
Numbar 1
Engine makaitype. Daihatsu 60K
Type of luel (eg. HFO or MDO)
HFOMDO
Output/spied of dach sl GEO KW/T M
Boilets
------------ . .....Compoata Boller
Outpul, each boiler 1 B0k
Cargo Cranes . ... Etecto nydraulic
cranes 30t x 31m_ 4 seis
Complamant
Suez crew o _
Balast pumps: . go0m'x 2
P Deas gl X T1EHN
el genaralors 3x 71
Emargency genarator 1 x 150kW
N T !
A= = ! 11
e 2,01
g mmmm“l






TIAN ZHEN: 36,000dwt
general cargo ship

Shipbulider Guangzhou Huangpu
Shipbullding Company Ltd, CSSC
Vessel's name Tian Zhen
Hull No : . . H3063
Owner/Operator. . COSCO Shipping Co. Lid.
Country China
Designer Shanghal Merchant Ship Design &
L Research Institute (SDARI)
Country : China
Made: test establishment used HSVA
(Germany)
Flag .. China
IMO number . 9722728
Total number of sister ships
already completed (excluding
ship presented) i : 8
Tolal number of sister shipsstill an order: ... 0

T‘\*":m’qb“wwﬁﬂﬁﬁﬂﬁpm—
made for Chinese owner COSCO Shipping. It was
delivered in January 2016, In (otal, aight ships of this series
[mmmgzimutm Huang Shl}l::gmidm and Nan =
G mdaui.gpudeswd_ Sk IJ_&ELLmlsl:uduwﬂd
COSCO KHI Ship Engineering respectively, i
registered under CCS and Class NK. This series i the
and larngest area in COSCO Shippings fleet. In
june 2016, an additional three ships with Finnish-
Swedish 1A ice class were grdered and will be built in
Optimal fuel efficiency is the mast significant feature of
Tiun Zhen. The hull form was developed based on the
organic integration of SDARIS empirical method and
mnnﬂunl:mﬂngmnkuinmhgyﬁnhm::mﬁal

for better manoeuvrability in restricted waters, Through
verification by numerous model tests in three basins (HSVA
of Germany, ASMB of Japan and CSSRC of China), the hull
form has been optimised 'to achieve maxamum energy
efficiency over range of speeds and_drzu_ghrs it is
Fa&nﬁwmq:mm&mwwtg_Huhm
Absorbed Fins (HVAF) have been mmﬂadﬁf;gm m
ranks best within the speed range when compared with
vessels of similar dimensions and block coefficients in

side. Hydraulic folding hatch covers with fast operatuon
velocity have dlso been fifted

In the summer of 2016, as the sister ship of Tian Zhen,
Than X finished its first round voyage between Chine and
Finland through the Arctic Northeast Passage, which
initiated the woodpulp transportation business for COSCO
Shipping. Under the degis of Chinas "One Belt: One Road”
state strategy anwd COSCO Shippings expansion plan, this
serien of vessels is expected 1o play an imporiant mle
traversing relevant tracling routes i the future.

Note: This vessel is-the first of its kind to be built by
Guangzhon Huangpu Shipbuilding Compary, biat is part of
a delivery of eight vessels split between Nantong COSCO
KHI Engineering Co. and Guangzhou Huangpu
Shipbuilding : Information could not be
on the vessels built first by Nantong COSCO KHI
Engineering Co. and so Tian Zhen, a sister ship, has been

selected for publication in their stead.

TECHNICAL PARTICULARS
Langth oa: S e 189.99m
Lengthbp: ..o o 18T
Breadth mouided! . 28:50m
Depin moulded

To upper deck. ... e 12BN
Width of double skin

Side: ... 2.95m (P)/2.35m.{S)

BONOM v rramis mearmrgsstoresmmsartets NN
Draught
GIOBES ..oy icin siviissssmss s sbptbbnemingasessd BB G E
Deadweight

Scantling: ... 36,900tonnes (excluding tween

deck hatch covers)

Speed, sarvice (73 %MCR outpit): ... 13.77knots

CafBg;;aQEpacity 3 =
Bunkers
Heawvy ol ...
Blesaloll, s
Water ballast ...
Daily fuel consumplion
Main engine only: ...
Auxiliaries: ... sie AT UK
Classification society and n«

1] Q'JH—ET'IEAD:

pead ol ascn wel MUhWﬂm";i::‘n
nuiof maksdype . Taivo Electrie Co. g
- Ouiputspesd of each sst m}wm,m
joilers
Numibar 1 Composite mafine tilier
Type CMBVS1 B+0 8
Make - . SAACKE
Output, each boiler
il Fired sechon 1.800kg
Exnaus! gas section: ., - BOOKg
(73% MCR 180))
Cargo cranes/cargo gear e _
Type Electro-hydraulic wire huthing ty;
single deck cri
Parformance: one - BlonnesSitanm
xSm-22mfdim- 30
two - 100onnes/Stonnes
Bm=-22mid.Sm-36n
one - 10Monnes/Stonnes
Bm-22mySm- 380
OEr Granes. . il A
Make Shanghai Henayer
Marine Equipmeni Co L
Tyge: ... Telescope hydraulic siewing crans
Tasks: .. S : {For pravisior
Parlormance: ... . dtonnasg x 3m-18n
Mooring egquipment ... e
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Resistance Project ID
14 nov 2017 05:28 Description
HydroComp NavCad 2014 File name Pot.hcnc
Analysis parameters
Vessel drag ITTC-78 (CT) Added drag
Technique: [Calc] Prediction Appendage: [Calc] Percentage
Prediction: Andersen Wind: [Off]
Reference ship: Seas: [Off]
Model LWL: Shallow/channel: [Off]
Expansion: Standard Towed: [Off]
Friction line: ITTC-57 Margin: [Calc] Hull + added drag [10%]
Hull form factor: [On] 1,344 Water properties
Speed corr: [On] Water type: Salt
Spray drag corr: [Off] Density: 1026,00 kg/m3
Corr allowance: ITTC-78 (v2008) Viscosity: 1,18920e-6 m2/s
Roughness [mm]: [On] 0,15
Prediction method check [Andersen]
Parameters | FN [design] CVOL CB LWL/BWL
Value 0,19 4,82 0,83 5,85
Range 0,05--0,33 4,00--6,00 0,55--0,85 5,00--8,00
Prediction results
SPEED COEFS ITTC-78 COEFS
SFEEt]ED FN FV RN CF [CTLT/CF] CR dCF CA CT
2,00! 0,025 0,054 1,53e8 0,001961 1,344 0,000001 0,000000 0,000488 0,003125
4,00! 0,049 0,109 3,05e8 0,001783 1,344 0,000001 0,000000 0,000477 0,002875
6,00 0,074 0,163 4,58e8 0,001690 1,344 0,000001 0,000000 0,000454 0,002727
8,00 0,099 0,217 6,11e8 0,001629 1,344 0,000001 0,000000 0,000432 0,002621
14,00 0,173 0,380 1,07e9 0,001518 1,337 0,000673 0,000000 0,000374 0,003076
14,50 0,179 0,394 1,11e9 0,001511 1,335 0,000828 0,000000 0,000370 0,003216
+ 15,00 + 0,185 0,407 1,15e9 0,001505 1,334 0,001008 0,000000 0,000366 0,003382
15,50 0,192 0,421 1,18e9 0,001499 1,332 0,001217 0,000000 0,000362 0,003575
16,00 0,198 0,434 1,22e9 0,001493 1,330 0,001455 0,000000 0,000358 0,003799
17,00 0,210 0,462 1,30e9 0,001482 1,325 0,002032 0,000000 0,000350 0,004347
RESISTANCE
SPEED RBARE RAPP RWIND RSEAS RCHAN RTOWED RMARGIN RTOTAL
[kt] [KN] [KN] [KN] [KN] [KN] [KN] [KN] [KN]
2,00! 13,71 0,69 0,00 0,00 0,00 1,44 1,44 15,83
4,00! 50,45 2,52 0,00 0,00 0,00 5,30 5,30 58,28
6,00 107,67 5,38 0,00 0,00 0,00 11,31 11,31 124,36
8,00 183,96 9,20 0,00 0,00 0,00 19,32 19,32 212,47
14,00 661,17 33,06 0,00 0,00 0,00 69,42 69,42 763,66
14,50 741,52 37,08 0,00 0,00 0,00 77,86 77,86 856,45
+ 15,00 + 834,48 41,72 0,00 0,00 0,00 87,62 87,62 963,82
15,50 942,05 47,10 0,00 0,00 0,00 98,92 98,92 1088,07
16,00 1066,53 53,33 0,00 0,00 0,00 111,99 111,99 1231,85
17,00 1377,81 68,89 0,00 0,00 0,00 144,67 144,67 1591,37
EFFECTIVE POWER OTHER
SPEED PEBARE PETOTAL
kg [KW] [KW] CTLR CTLT RBARE/W
2,00! 14,1 16,3 0,00001 0,04537 0,00003
4,00! 103,8 119,9 0,00001 0,04174 0,00010
6,00 332,3 383,9 0,00001 0,03959 0,00022
8,00 757,1 874,4 0,00001 0,03805 0,00037
14,00 4761,9 5500,0 0,00977 0,04466 0,00134
14,50 5531,3 6388,7 0,01202 0,04669 0,00150
+ 15,00 + 6439,4 7437,5 0,01464 0,04910 0,00169
15,50 7511,8 8676,1 0,01766 0,05191 0,00191
16,00 8778,8 10139,5 0,02112 0,05515 0,00216
17,00 12049,7 13917,4 0,02950 0,06311 0,00279
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Resistance Project ID
14 nov 2017 05:28 Description
HydroComp NavCad 2014 File name Pot.hcnc
Hull data
General Planing
Configuration: Monohull Proj chine length: 0,000 m
Chine type: Round/multiple Proj bottom area: 0,0 m2
Length on WL: 176,500 m LCG fwd TR: [XCG/LP 0,000] 0,000 m
Max beam on WL: [LWL/BWL 5,850] 30,171 m VCG below WL: 0,000 m
Max molded draft: [BWL/T 2,704] 11,157 m Aft station (fwd TR): 0,000 m
Displacement: [CB 0,826] 50379,25 t Deadrise: 0,00 deg
Wetted surface: [CS 2,744] 8077,8 m2 Chine beam: 0,000 m
ITTC-78 (CT) Chine ht below WL: 0,000 m
LCB fwd TR: [XCB/LWL 0,500] 88,250 m Fwd station (fwd TR): 0,000 m
LCF fwd TR: [XCF/LWL 0,559] 98,683 m Deadrise: 0,00 deg
Max section area: [CX 0,942] 317,1 m2 Chine beam: 0,000 m
Waterplane area: [CWP 0,935] 4976,4 m2 Chine ht below WL: 0,000 m
Bulb section area: 35,0 m2 Propulsor type: Propeller
Bulb ctr below WL: 0,000 m Max prop diameter: 0,0 mm
Bulb nose fwd TR: 180,500 m Shaft angle to WL: 0,00 deg
Imm transom area: [ATR/AX 0,126] 40,0 m2 Position fwd TR: 0,000 m
Transom beam WL:  [BTR/BWL 0,663] 20,000 m Position below WL: 0,000 m
Transom immersion: [TTR/T 0,000] 0,000 m Transom lift device: Flap
Half entrance angle: 59,58 deg Device count: 0
Bow shape factor: [WL flow] 1,0 Span: 0,000 m
Stern shape factor: [WL flow] 1,0 Chord length: 0,000 m
Deflection angle: 0,00 deg
Tow point fwd TR: 0,000 m
Tow point below WL: 0,000 m
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Resistance Project ID
14 nov 2017 05:28 Description
HydroComp NavCad 2014 File name Pot.hcnc
Appendage data
General Skeg/Keel
Definition: Percentage Count: 0
Percent of hull drag: 5,00 % Type: Skeg
Planing influence Mean length: 0,000 m
LCE fwd TR: 0,000 m Mean width: 0,000 m
VCE below WL: 0,000 m Height aft: 0,000 m
Shafting Height mid: 0,000 m
Count: 1 Height fwd: 0,000 m
Max prop diameter: 0,0 mm Projected area: 0,0 m2
Shaft angle to WL: 0,00 deg Wetted surface: 0,0 m2
Exposed shaft length: 0,000 m Stabilizer
Shaft diameter: 0,000 m Count: 0
Wetted surface: 0,0 m2 Root chord: 0,000 m
Strut bossing length: 0,000 m Tip chord: 0,000 m
Bossing diameter: 0,000 m Span: 0,000 m
Wetted surface: 0,0 m2 T/C ratio: 0,000
Hull bossing length: 0,000 m LE sweep: 0,00 deg
Bossing diameter: 0,000 m Wetted surface: 0,0 m2
Wetted surface: 0,0 m2 Projected area: 0,0 m2
Strut (per shaft line) Dynamic multiplier: 1,00
Count: 0 Bilge keel
Root chord: 0,000 m Count: 0
Tip chord: 0,000 mm Mean length: 0,000 m
Span: 0,000 m Mean base width: 0,000 m
T/C ratio: 0,000 Mean projection: 0,000 m
Projected area: 0,0 m2 Wetted surface: 0,0 m2
Wetted surface: 0,0 m2 Tunnel thruster
Exposed palm depth: 0,000 m Count: 0
Exposed palm width: 0,000 m Diameter: 0,000 m
Rudder Sonar dome
Count: 0 Count: 0
Rudder location: Behind propeller Wetted surface: 0,0 m2
Type: Balanced foil Miscellaneous
Root chord: 0,000 m Count: 0
Tip chord: 0,000 m Drag area: 0,0 m2
Span: 0,000 m Drag coef: 0,00
T/C ratio: 0,000
LE sweep: 0,00 deg
Projected area: 0,0 m2
Wetted surface: 0,0 m2
Environment data
Wind Seas
Wind speed: 0,00 kt Significant wave ht: 0,000 m
Angle off bow: 0,00 deg Modal wave period: 0,0 sec
Gradient correction: Off Shallow/channel
Exposed hull Water depth: 0,000 m
Transverse area: 0,0 m2 Type: Shallow water
VCE above WL: 0,000 m Channel width: 0,000 m
Profile area: 0,0 m2 Channel side slope: 0,00 deg
Superstructure Hull girth: 0,000 m
Superstructure shape: Cargo ship
Transverse area: 0,0 m2
VCE above WL: 0,000 m
Profile area: 0,0 m2
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Resistance
14 nov 2017 05:28
HydroComp NavCad 2014

Symbols and values

Project ID
Description
File name Pot.hcnc

SPEED = Vessel speed
FN = Froude number [LWL]
FV = Froude number [VOL]

RN = Reynolds number [LWL]
CF = Frictional resistance coefficient
CV/CF = Viscous/frictional resistance coefficient ratio [dynamic form factor]
CR = Residuary resistance coefficient
dCF = Added frictional resistance coefficient for roughness
CA = Correlation allowance [dynamic]
CT = Total bare-hull resistance coefficient

RBARE = Bare-hull resistance
RAPP = Additional appendage resistance

RWIND = Additional wind resistance

RSEAS = Additional sea-state resistance

RCHAN = Additional shallow/channel resistance
RTOWED = Additional towed object resistance
RMARGIN = Resistance margin

RTOTAL = Total vessel resistance

PEBARE = Bare-hull effective power
PETOTAL = Total effective power

CTLR = Telfer residuary resistance coefficient
CTLT = Telfer total bare-hull resistance coefficient
RBARE/W = Bare-hull resistance to weight ratio

+ = Design speed indicator
* = Exceeds parameter limit
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